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ӨМНӨХ ҮГ

 Áîòàíèêèéí õ¿ðýýëýíãèéí ýðäýì øèíæèëãýýíèé öóâðàë á¿òýýëèéí ýýëæèò 
äóãààð íèéòëýãäýæ áàéíà. Á¿òýýëèéí ýíý äóãààðò Ìîíãîë îðíû çàðèì óðãàìëûí ¿ðèéí 
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ºâºð ãîâèéí óðãàìëûí àéìãèéí òàëààðõ ñóäàëãààíû ä¿í îðæ áàéíà. 
 Ìºí ãóðàâäàã÷ ãàëàâûí ¿åèéí ºðãºí íàâ÷èò îéí ýëåìåíò ãýæ ¿çäýã Fabronia cil-
iaris –õºâä Ãîâèéí õàäàí òîãòîöóóäàä ò¿ãýýìýë óðãàæ áóéã òîãòîîñîí íü ñîíèðõîëòîé 
òºäèéã¿é Õóñòàéí áàéãàëèéí öîãöîëáîðò ãàçàð, Òºâ àéìãèéí Ìºíãºíìîðüò, Ýðäýíý 
ñóì, ò¿¿í÷ëýí Õîâä àéìãèéí Ýðäýíýá¿ðýí ñóìûí ãàçàð íóòàãò õèéãäñýí óðãàìàëæëûí 
òºëºâ áàéäëûí ñóäàëãààíû àðãàç¿é, ¿ð ä¿íã ººð õîîðîíä íü õàðüöóóëàí æèøèõ 
áîëîìæ á¿ðäëýý.  
 Ìàíàé îðíû óðãàìàëæëûí á¿ñèéí øèëæèëòèéí äàãóó (óðòðàãààñ) Ñýëýíãý 
àéìãèéí Ñ¿õáààòàð ñóìààñ Äîðíîãîâü àéìãèéí Çàìûí-¯¿ä õ¿ðòýëõ õýýðèéí óðãàìëàí 
á¿ëãýìäëèéí á¿òýö, á¿ðýëäýõ¿¿íèé ººð÷ëºãäëèéí ç¿é òîãòîë ìºí òàðèàëàíãèéí 
áà àòàðøñàí ãàçðûí óðãàìàëæèë áàéãàëèéí àÿñààð õýðõýí íºõºí ñýðãýýãäýæ áóéã 
òîãòîîñîí ñîíèðõîëòîé ä¿íã òóñãàñàí áîëíî. 
 Äîðíîä Ñèáèðü, Ìîíãîëûí Ç¿¿í Õîéò õèë äàìíàñàí á¿ñ íóòàãò õèéãäñýí ñèáèðü 
Øèíýñíèé ¿ð, áîðãîöîéí ìîðôîëîãè øèíæ òýìäã¿¿äèéí òîî áà ÷àíàðûí  ººð÷ëºëò, 
çàðèì ç¿éë øèíýñíèé ïîïóëÿöè äàõü ãåíåòèê øèíæèéí îëîí ÿíç áàéäëûã òîãòîîñîí 
ñóäàëãààíû  òîìîîõîí ¿ð ä¿íã íèéòýëëýý.    
 Áàéãàëèéí áà ãàäààäûí ãî¸ë ÷èìýãëýëèéí ìîä, ñººã, ºâñëºã óðãàìëûã íîãîîí 
áàéãóóëàìæ, áàéãàëü îð÷íû äîðîéòëûã íºõºí ñýðãýýõýä àøèãëàõ çîðèëòûí õ¿ðýýíä 
Áîòàíèêèéí öýöýðëýãò íóòàãøóóëñàí Ãîëòáîð (Syringa)-îîð õîñëîë, çîõèîìæ á¿ðä¿¿ëýõ 
áîëîìæòîéã íîòîëñîí àæëûí ¿ð ä¿í, õîâîð, õîâîðäñîí óðãàìëûí ãåíîôîíäûã ex 
situ õýëáýðýýð õàäãàëàõààð ãàíööýöýãò Àëòàíçóëûã òàðèìàëæóóëñàí òàëààð áîëîí 
òàðèìàëæóóëæ áóé Сhelidonium majus L.-ûí óñíû ãîðèìûí òóðøèëò ñóäàëãààíû ä¿íã 
òîëèëóóëæ áàéíà. Ò¿¿í÷ëýí òàðüö ñóóëãàöûí äàñàí çîõèöîõ äîòîîä ¿éë àæèëëàãààíû 
ìåõàíèçìûí ñóäàëãààãààð öºëºðõºã õýýðèéí íºõöºëä òàðèàëñàí òýæýýëèéí îëîí áà 
ãàíö íàñò óðãàìëûí íàâ÷íû äîòîîä á¿òöèéí ººð÷ëºëòèéí òàëààðõ ñóäàëãààíû ä¿íã 
îðóóëëàà.  
 Óðãàìëûí áèîòåõíîëîãè, áèîõèìèéí ÷èãëýëýýð äàãóóð Ñàðààíà, ìîíãîë Äîãàð, 
øàðãàëäóó Ëèäýð, áàéãàëü Ã¿¿í Õºõèéã áè÷èë àðãààð ¿ðæ¿¿ëæ áóé ñóäàëãààíû ¿ð ä¿íã 
íèéòýëæ ìºëõºº Õîøîîíãîð (Trifolium repens L.)-ûí ãàçðûí äýýä õýñãèéí òýæýýëëýã 
÷àíàð, çàðèì ç¿éë õàãèéã õ¿íñýíä õýðýãëýõ áîëîìæ çýðýã óðüä ºìíº íèéòëýãäýýã¿é 
ñóäàëãààíû ¿ð ä¿íã òîëèëóóëñàí áîëíî. 
 Ìýäýý, ìýäýýëýë áóëàíãààñ 2012 îíä 80 íàñíû îé íü òîõèîæ áóé óðãàìàë 
ñóäëàëûí àõìàä ýðäýìòýí Ã. Öýðýíáàëæèäûí øèíæëýõ óõààíä îðóóëñàí õóâü íýìðèéí 
òóõàé òóñãàé íèéòëýë, Ìîíãîëä ýõëýí ñóäëàãäàæ áóé óðãàìëûí êñèëîõðîíîëîãè  
ñóäàëãààíû à÷ õîëáîãäëûí òóõàé áîëîí óðãàìàë áà ãýðëèéí õàðèëöàí ¿éë÷ëýë- 
çàéíààñ òàíàäàõ ñóäàëãààíä óðãàìëûí íàâ÷íû ãýðýë îéëãîõ ÷àäâàðò íºëººëäºã 
¿íäñýí õ¿÷èí ç¿éëñèéí òàëààðõ îëîí ñîíèðõîëòîé, ¿íýòýé ìýäýýëëèéã óíøèã÷ òà àâàõ 
áîëíî. 
 Á¿òýýëèéí òàëààðõ ñàíàë áîäîë áîëîí õýâëýãäñýí ºã¿¿ëë¿¿äýä ºãºõ ø¿¿ìæýý 
210351, Áàÿíç¿ðõ ä¿¿ðýã, Æóêîâûí ãóäàìæ-77, Óòàñ: 451014, Ôàêñ: 451837,  Å-ìàéë: 
tuyabot@yahoo.com, ibot@mongol.net ãýñýí õàÿãààð èð¿¿ëýõèéã õ¿ñüå.

Á¿òýýëèéí ðåäàêòîð, àêàäåìè÷ ×.Äóãàðæàâ



Ботаникийн хүрээлэнгийн эрдэм шинжилгээний бүтээл ,  №24 ,  2012   Scientifi c Proceedings Institute of Botany

~7~

 ÓÐÃÀÌËÛÍ ÀÉÌÀÃ, ÀÍÃÈËÀËÇ¯É

BERBERIDINAE ÄÝÄ ÓÐÃÈÉÍ BERBERIDACEAE-Í ÇÀÐÈÌ ÓÐÃÀÌËÛÍ ¯ÐÈÉÍ 
ÕÝËÁÝÐÇ¯É ÁÀ ¯ÐÈÉÍ ÕÀËÜÑÍÛ ÄÎÒÎÎÄ Á¯ÒÝÖ

1Áèíäýðúÿà Ã., 2Õåî Êâîí 
1Ìîíãîë Óëñûí Õºäºº Àæ Àõóéí Èõ Ñóðãóóëèéí Áàéãàëèéí óõààíû ñóðãóóëü, Áèîëîãèéí òýíõèì

2Ñîëîíãîñûí Êàíãâîíû ¯íäýñíèé Èõ Ñóðãóóëèéí Õºäºº Àæ Àõóéí Ñóðãóóëü
 Õýðýãëýýíèé óðãàìàë ñóäëàëûí òýíõèì
e-mail: binderiya_gonchigdorj@yahoo.com

 Õóðààíãóé
 Ýíýõ¿¿ ñóäàëãààíû àæëààð Berberidaceae Juss. îâãèéí Berberidinae äýä óðàãò õàìààðàõ Ranzania, 
Berberis, Mahonia òºðë¿¿äèéí çàðèì óðãàìëûí ¿ðèéí õýëáýðç¿é, ãàäàðãóó, ¿ðèéí õàëüñíû äîòîîä á¿òöèéã 
òîäîðõîéëîâ. Ñóäëàãäñàí ç¿éë¿¿äèéí ¿ð åðºíõèéäºº ºðãºí çóóâàí, çóóâàí, óðòàâòàð çóóâàí õýëáýðòýé, õ¿ðýí, 
óëààí-õ¿ðýí, õàð-õºõ ºíãºòýé. ¯ðèéí ãàäàðãóó íü íóãàëàà àòèðàà á¿õèé äîëãèîòñîí, òºâãºð òîðëîã, ãºëãºð 
òîðëîã, äîëãèîòñîí çýðýã õýýã ¿¿ñãýíý. ¯ð íàõèàíû ãàäààä èíòåãóìåíòèéí ãàäààä ýïèäåðìèñ íü ìåõàíèê ýä 
áîëîí õºãæñºí áóþó ýêçîòåñòàë (exotestal seed coat) õýâ øèíæèéí ¿ðèéí õàëüñòàé. Ýêçîòåñòàë õýâ øèíæèéí 
¿ðèéí õàëüñ íü ýêçîòåñòà, ìåçîòåñòà, ýíäîòåñòà ãýñýí ãóðâàí äàâõðààíààñ òîãòîíî.
 Ýêçîòåñòàë äàâõàðãà ãîíçãîéäóó äºðâºëæèí, æèãä ýñâýë áàãà çýðýã ëèãíèíæñýí, íèìãýí á¿ðõ¿¿ëòýé 
íýã ýãíýý ýñ¿¿äýýñ òîãòîõ áîë ìåçîòåñòà æèæèã, íèìãýí õàíà á¿õèé õî¸ðîîñ ãóðâàí ýãíýý ïàðåíõèì ýñ¿¿äýýñ 
ýñâýë øèðõýãëýã äàâõàðãûã ¿¿ñãýíý. Õàðèí ýíäîòåñòàë áà òåãìèí á¿ðõ¿¿ë åðºíõèéäºº øàõàãäàí, øèðõýãëýã, 
íèìãýí çóðâàñ ¿åèéã ¿¿ñãýíý.

 Çàíãèëàà ¿ã: Ýêçîòåñòàë õýâ øèíæ, Ýêçîòåñòà, Ìåçîòåñòà, Ýíäîòåñòà, 
Òeãìèí.

 Îðøèë
 Berberidinae äýä óðàã (subtribe)-ò Ranzania, Berberis, Mahonia òºðë¿¿ä 
õàìààðíà (Loconte and Estes, 1989). Õýä õýäýí ¿ðò íàâ÷ á¿õèé ¿ðèéí îðîí, äóòìàã 
äîõèóðòàé,  áàëàâ÷ íèéëýí áàéðëàñàí, òîîñíû á¿ðõ¿¿ëèéí á¿òýö ÿëãàðààã¿é, 
õðîìîñîìûí òîî õ=7 çýðýã øèíæ òýìäã¿¿äèéã õàðãàëçàí ýäãýýð òºðë¿¿äèéã íýã 
äýä óðàãò õàìðóóëàí ¿çäýã áàéíà (Kubitzkii et al., 1993; Loconte and Estes, 1989). 
 Ranzania T.Ito òºðºë íü ãàíö ç¿éë (Ranzania japonica)-òýé ¿íäýñëýã èø á¿õèé 
ºâñëºã óðãàìàë áîë õàðèí Berberis L., Mahonia Nutt òºðë¿¿äýä õàìààðàõ ç¿éë¿¿ä 
èõýâ÷ëýí õàòãóóð á¿õèé ñººãëºã óðãàìëóóä áàéäàã. Berberis L. òºðºëä 500 ãàðóé, 
Mahonia Nutt-ä 100 ãàðóé ç¿éë óðãàìàë áàãòàíà. 
 Ranzania japonica ßïîíû ýíäåìèê ç¿éë áºãººä çºâõºí Õîíøó (Honshu) àðëûí 
óóëàíä òàðõäàã (Kubitzkii et al., 1993) áîë õàðèí Berberis òºðëèéí ç¿éë¿¿ä Õîéä áà 
ªìíºä Àìåðèê, Àçè, Åâðîï, Õîéä Àôðèê çýðýã äýëõèéí áºìáºðöãèéí èõýíõè ýõ 
ãàçðóóäààð, Mahonia òºðëèéí ç¿éë¿¿ä Áàðóóí áà Õîéä Àìåðèê, Ç¿¿í Àçèä (Ah-
rendt, 1961) ºðãºí òàðõæýý.
 Berberidaceae Juss.  îâãèéã ñóäàëñàí îëîí ýðäýìòäèéí á¿òýýëä äýýðõ 
òºðë¿¿äèéí çàðèì ç¿éë¿¿äèéí ìîðôîëîãè, àíàòîìèéí ñóäàëãàà õèéãäñýí áàéäàã 
áºãººä òóñãàéëàí ñóäàëñàí òîìîîõîí àæëóóäààñ àâ÷ ¿çâýë, Rehder (1927), Haig 
Derman (1931) íàð Berberis òºðëèéí 150 ãàðóé  ç¿éë,  Mahonia òºðëèéí 50 ãàðóé 
ç¿éë äýýð õðîìîñîìûí òîîã, òîîñíû õýëáýðç¿éã ßïîíû ýðäýìòýí Kumazawa (1935) 
B. quelpaertensis, B. sinensis, B. koreana, Mahonia fortunie, M. japonica, Ranzania japon-
ica çýðýã  ç¿éë¿¿ä äýýð, ò¿¿íèé äàðàà Çºâëºëòèéí /õóó÷íààð/ ýðäýìòýí  Nowicki, 
Skvarla (1981) íàð Berberis ilicifolia, B. fendleri, B. vulgaris 5 ç¿éëä, Mahonia fre-
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montii, M. haematocapra, M. nervosa, M. oiwakensis 4 ç¿éëä,  Ranzania japonica çýðýã 
óðãàìëóóä äýýð òóñ òóñ õèéñýí ò¿¿õòýé.  
 Berberidaceae îâãèéí óðãàìëóóäûí öýöãèéí á¿òöèéí ñóäàëãàà  íýëýýä ò¿ëõ¿¿  
òóõàéëáàë, Berberis umbellate, Mahonia leschenaultii õýìýýõ õî¸ð ç¿éëèéí öýöãèéí 
ìîðôîëîãè õèéãýýä ýìáðèîëîãèéí õºãæëèéí çàðèì ¿å øàòóóäûã Ýíýòõýãèéí 
ýðäýìòýí Sasrty (1968), Ranzania japonica, Berberis thunbergii, Mahonia japonica 
çýðýã  ç¿éë¿¿äèéí öýöãèéí àíàòîìè á¿òöèéã ßïîíû ýðäýìòýí Terabayashi (1977; 
1978) íàð òóñ òóñ ñóäàëñàí áàéäàã. 
 Berberis, Mahonia çýðýã òºðë¿¿ä íü Berberidaceae îâãèéí äîòîð õàìãèéí 
îëîí ç¿éëèéã õàìàðñàí òîìîîõîí òºðºë áºãººä Berberis áà Mahonia òºðë¿¿ä 
àíãèëàëç¿éí õóâüä ìàðãààíòàé, çàðèì ç¿éë¿¿ä õîîðîíäîî ýâöýëäýæ (Berberis 
heteropoda x Mahonia Aquifolium; Mahonia Aquifolium x Berberis vulgaris) ¿ð æèìñ 
¿¿ñãýõýýñ ãàäíà  ìîðôîëîãè çàðèì øèíæ¿¿äýýðýý õîîðîíäîî íýëýýä òºñººòýé 
òóë çàðèì ñóäëàà÷èä òýäãýýðèéã íýã òºðºë áîëãîí àâ÷ ¿çñýí (Engler and Prantl, 
1891; Rehder, 1927). Èéìýýñ ýäãýýð òºðëèéã îëîí ýðäýìòýä äîòîîä á¿òöèéí áîëîí 
ìîëåêóë ãåíåòèêèéí òºñººòýé áà ÿëãààòàé øèíæ ÷àíàðóóäûã íàðèéâ÷ëàí ñóäàëñàí 
áàéíà (Sastri 1969;  Kumazawa 1936; Terabayashi, 1978; Kim, Jansen 1994; 1996; 
1998; 2004). 
 Äýýðõ ýðäýìòäèéí á¿òýýëä ¿ðèéí õàðüöóóëñàí ñóäàëãàà îðæ õàðààõàí 
àìæààã¿é áàéñàí òóë áèä öóãëóóëñàí ¿ðèéí äýýæ, ìàòåðèàëä òóëãóóðëàí ¿ðèéí 
õàëüñíû äîòîîä á¿òöèéã ñóäëàí òîãòîîæ, ºâºð õîîðîíä íü õàðüöóóëàõ ¿íäñýí 
çîðèëãî òàâüæ, ýë ñóäàëãààã ã¿éöýòãýâ.
 
 Ñóäàëãààíû ìàòåðèàë, àðãà ç¿é
 Ýíýõ¿¿ ñóäàëãààã Ñîëîíãîñûí Êàíãâîíû èõ ñóðãóóëèéí ÕÀÀ-í ñóðãóóëèéí 
Õýðýãëýýíèé óðãàìàë ñóäëàëûí òýíõèìèéí Ýìèéí óðãàìëûí ýìáðèîëîãèéí 
ëàáîðèòîðèä çîõèõ àðãà ç¿éí (Kulzer, Wehrheim 2001; John, Bozzola, Molecu-
lar biology Vol.369) äàãóó õèéæ ã¿éöýòãýâ. ¯ðèéí äýýæèéã òóñ ñóðãóóëèéí Ýìèéí 
óðãàìëûí àíãèëàëç¿éí ëàáîðàòîðèéí ¿ðèéí ãåíôîíäîîñ àâ÷ àøèãëàñàí. ¯ðèéí 
õýëáýð, ãàäàðãóóã ñêàéí ýëåêòðîí ìèêðîñêîïîîð ñóäàëëàà.  
 ¯ðèéí äýýæèéã 50%, 70%, 80%, 90%, 95%, 100%-èéí ýòèëèéí ñïèðòýýð 
äàìæóóëàí óñã¿éæ¿¿ëæ, õàòààõ òºõººðºìæ (CO2 critical point dryer)-ä õàòààí, 
àëòíû íóíòàãààð á¿ðõýí, ýëåêòðîí ìèêðîñêîï (JEOL 15kV) äýýð 500-1000 äàõèí 
ºñãºí õàðæ, çóðãèéã  JSM6490LV òºõººðºìæººð áóóëãàâ (John, Bozzola, Molecular 
biology Vol.369). 
 ¯ðèéí õàëüñíû äîòîîä á¿òöèéã äýýðõ êîíöåíòðàöèéí ÿëãààòàé ýòèëèéí 
ñïèðòèéí óóñìàëóóäààð óñã¿éæ¿¿ëæ, (Technovite-7100) ðåçèíä öóòãàí, õ¿ðäýí 
ìèêðîòîìîîð 5 ìêì –èéí çóçààíòàé ç¿ñýæ,  (Heidenhain’s hematoxylin) –ààð áóäàæ, 
óðñãàë óñààð çàéëàí(Entellan)-ààð á¿ðõýí áàéíãûí áýëäìýë áýëòãýâ (Kulzer, Wehr-
heim 2001).  Olumpus BX50 ãýðëèéí ìèêðîñêîï äýýð àæèãëàëò áè÷èãëýë õèéæ, 
Olumpus BX30 äýýð äèæèòàë àïïàðàòààð ôîòî çóðãèéã àâëàà. ¯ðèéí õýëáýðç¿éí 
áîëîí ¿ðèéí õàëüñíû äîòîîä á¿òöèéí áè÷èãëýëä Corner (1976)  áà  Schmid (1986) 
íàðûí íýðøëýëèéí çàð÷ìûã àøèãëàâ.

 Ñóäàëãààíû ¿ð ä¿í
 ¯ðèéí õýëáýðç¿éã òîäîðõîéëîõäîî õýëáýð,  ºíãº çýðýã ¿ç¿¿ëýëòèéã õàðãàëçàí, 
õàðèí  ¿ðèéí õàëüñíû á¿òöèéã òîäîðõîéëîõäîî ýñèéí õýëáýð, ëèãíèíæñýí áàéäàë, 
ìåõàíèê ýäèéí áàéðëàë çýðãèéã õàðãàëçëàà (Corner,1976;  Schmid, 1986).
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 Ñóäàëãààíä õàìðàãäñàí Ranzania japonica ç¿éëèéí ¿ð  ºðãºí çóóâàí 
õýëáýðòýé, õàð-õºõ ºíãºòýé (1-ð çóðàã g).¯ðèéí ãàäàðãóó àòèðàà íóãàëàà á¿õèé  
äîëãèîòñîí õýýòýé (1-ð çóðàã h) ¯ð íàõèàíû ãàäààä èíòåãóìåíòèéí ãàäààä 
ýïèäåðìèñ íü ìåõàíèê ýä áîëîí õºãæñºí áóþó ýêçîòåñòàë (exotestal seed coat) õýâ 
øèíæèéí ¿ðèéí õàëüñòàé. Ýêçîòåñòàë (exotestal seed coat) õýâ øèíæèéí ¿ðèéí 
õàëüñ íü ýêçîòåñòà, ìåçîòåñòà, ýíäîòåñòà ãýñýí 3 ¿å äàâõðààòàé áàéíà.
 Ýêçîòåñòà ¿å äàâõðààíû ýñ¿¿ä æèãä ëèãíèíæñýí, õºíäëºí ñóíàñàí, 
ãîíçãîéäóó-äºðâºëæèí õýëáýðòýé, õàðèí ìåçîòåñòà íýã ýãíýý óðòààø áàéðëàñàí, 
æèæèã ýñâýë òîì äºðâºëæèíä¿¿ õýëáýðèéí ýñ¿¿äýýñ òîãòîíî. Ýíäîòåñòà íü òåãìèí 
øàõàãäàí, øèðõýãëýã íèìãýí äàâõðààã ¿¿ñãýíý (1-ð çóðàã i).

   

    1-ð çóðàã. Ranzania japonica
  Òàéëáàð*  g-¯ðèéí õýëáýð, h-¯ðèéí ãàäàðãóó, i- ¿ðèéí õàëüñíû äîòîîä á¿òýö.

 Mahonia òºðëèéí ç¿éë¿¿ä åðºíõèéäºº ºðãºí çóóâàí õýëáýðòýé (2-ð çóðàã 
a,d,g), õ¿ðýí, óëààí-õ¿ðýí, õàð-õºõ çýðýã ºíãºòýé. ¯ðèéí ãàäàðãóó ãîíçãîéäóó 
äºðâºëæèí, òºâãºð òîðëîã õýýã ¿¿ñãýíý (2-ð çóðàã b,e,h.).
 Mahonia fordii, M. fortunie, M. japonica çýðýã ç¿éë¿¿ä ¿ðèéí õàëüñíû àíàòîìè 
á¿òýö áà ¿ðèéí ãàäàðãóóí õýýãýýðýý õîîðîíäîî íýëýýä òºñòýé. Òóõàéëáàë, 
òýäíèé ¿ðèéí õàëüñíû äîòîîä á¿òýö ýêîòåñòàë õýâ øèíæòýé, ýêçîòåñòà áàãàõàí 
ëèãíèíæñýí, ãîíçãîéäóó äºðâºëæèí õýëáýðèéí íýã ýãíýý ýñ¿¿äýýñ òîãòîíî. 
Ìåîòåñòàë äàâõàðãûí ýñ¿¿ä áàãà çýðýã ýâäýðñýí, ýñâýë õî¸ðîîñ ãóðâàí ýãíýý, 
íèìãýí õàíà á¿õèé ïàðåíõèì ýñ¿¿äýýñ òîãòîíî. Ýíäîòåñòà áà òåãìèí á¿ðõ¿¿ë 
øàõàãäàí, çóðâàñ ìàÿãèéí íèìãýí äàâõðààã ¿¿ñãýíý (2-ð çóðàã c,f,i.).
   

     2-ð çóðàã  à-ñ. Mahonia fordii, d-f. M. fortunie, g-i. M. japonica.
  Òàéëáàð* a,d,g.¯ðèéí õýëáýð, b,e,h.¯ðèéí ãàäàðãóó,  c,f,i. ¯ðèéí õàëüñíû äîòîîä á¿òýö.

 Berberis òºðëèéí ç¿éë¿¿äèéí ¿ð çàâü þìóó ãîíçãîéäóó çóóâàí õýëáýðòýé (3-ð 
çóðàã. a,d,g), õàð-õºõ, õ¿ðýí, óëààâòàð-õ¿ðýí çýðýã ºíãºòýé.¯ðèéí ãàäàðãóó Berberis 
amurensis–ä ýìæýýð á¿õèé ãºëãºð-òîðëîã, B. dictyophylla–ä òîâðóóëàã-òîðëîã, Berb-
eris guelpaertensis-ä ¿ë ìýäýã äîëãèîòñîí õýýòýé (3- ð çóðàã b,e,h.). Berberis amuren-
sis, B. dictyophylla, B. guelpaertensis  ýêçîòåñòàë ¿ðèéí õàëüñòàé. 
 Berberis amurensis, B.dictyophylla òýðã¿¿òíèé ýêçîòåñòà íü íýã ýãíýý õºíäëºí 
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áàéðëàñàí, ýñèéí õýëáýð áàãà çýðýã ýâäýðñýí, ãîíçãîéäóó-äºðâºëæèí, íýëýýä 
ëèãíèíæñýí ýñ¿¿äýýñ òîãòîõ áà òýäãýýðèéã õàøëàãà-ýñ¿¿ä ãýæ íýðëýõ áºãººä 
ìåõàíèê ýäèéã ¿¿ñãýíý. Õàðèí Berberis guelpaertensis-èéí ýêçîòåñòà íü ëèãíèí æèãä 
òàðõñàí, õºíäëºí áàéðëàñàí, ãîíçãîé äºðâºëæèí õýëáýðèéí íýã ýãíýý, õàøëàãà 
ýñ¿¿äýýñ òîãòîíî. Berberis amurensis, B.dictyophylla–ä ìåçîòåñòà íü øàõàãäñàíû 
óëìààñ øèðõýãæñýí ýñ¿¿äýýñ òîãòîõ áà Berberis guelpaertensis –ä óðòààøàà áàãà 
çýðýã ñóíàñàí, ãîíçãîéäóó, æèæãýâòýð, íýãýýñ ãóðâàí ýãíýý ýñèéã ¿¿ñãýíý. Õàðèí 
ýíäîòåñòèéí  ýñ¿¿ä øàõàãäàæ, ñàðíèñíû óëìààñ ìàø íèìãýí ¿å äàâõðàà áîëñîí 
(3-ð çóðàã c,f,i.) áàéíà.
  

 3-ð çóðàã. à-ñ. Berberis amurensis, d-f. B. dictyophylla, g-i. B. guelpaertensis
  Òàéëáàð*a,d,g.¯ðèéí õýëáýð, b,e,h.¯ðèéí ãàäàðãóó,  c,f,i. ¯ðèéí õàëüñíû äîòîîä á¿òýö.

 

 Ø¿¿í õýëýëöýõ¿é 
 Ñóäàëãààíä õàìðàãäñàí òºðºë, ç¿éë¿¿äèéí ¿ðèéí á¿òöèéí ñóäàëãààíû 
áàðèìò ìàòåðèàëûã ø¿¿í ¿çâýë, Corner (1976) õîñ õýëòýðò ¿ðò óðãàìëûí ¿ðèéí 
á¿òöèéã ñóäàëñàí òîìîîõîí á¿òýýëäýý Berberis aristata, Mahonia fremontii çýðýã 
ç¿éë¿¿äèéí ¿ðèéí õàëüñíû á¿òöèéã ñóäëàí ò¿¿ãýýðýý Berberidaceae Juss. îâãèéí 
¿ðèéí õàëüñíû á¿òöèéã ýêçîòåñòàë (exotestal) õýìýýí òîäîðõîéëæýý. 
 Ò¿¿íèé äàðàà Johri et., (1992) “Äàëä ¿ðò óðãàìëûí ýìáðèîëîãèéí õàðüöóóëñàí 
ñóäàëãàà” á¿òýýëäýý ºìíºõ ýðäýìòäèéí á¿òýýëä ä¿í øèíæèëãýý õèéæ, Berberi-
daceae Juss. îâãèéí ¿ðèéã óóðàã á¿õèé ýêçîòåñòàë õàëüñòàé, ººðººð õýëáýë ¿ðèéí  
õàëüñûã ¿ð íàõèàíû ãàäààä á¿ðõ¿¿ëýýñ ¿¿ññýí áóþó òåñòàë (testal) á¿òýöòýé, 
ò¿¿íèé ãàäààä äàâõðàà íü ëèãíèí àãóóëñàí, çóçààí õàíà ¿¿ñãýõ áà òýäãýýð íü æèæèã 
ñ¿â¿¿äòýé, çàðèì íü óðòààøàà ñóíàí øèðõýãëýã äàâõðàà ¿¿ñãýæ áàéõàä äîòîîä 
äàâõðàà çóçààí õàíà á¿õèé æèæèã  ýñ¿¿äòýé. Äîòîîä á¿ðõ¿¿ë ¿ë ìýäýã õºãæèí 
àýðîïàðåíõèì ýñ¿¿äèéã ýñâýë øàõàãäàí áóòàð÷ íèìãýí äàâõðàà ¿¿ñãýíý õýìýýí 
ä¿ãíýñýí áàéäàã.
 Ranunculales áàãèéí áîëîí Berberidaceae îâãèéí ôèëîãåíåòèê àíãèëëûã 
øèíý÷ëýí áîëîâñðóóëñàí Estes and Loconte, (1989) íàðûí á¿òýýëä  Mahonia, 
Berberis òºðë¿¿äèéí ¿ðèéí õàëüñíû ýêçîòåñòàë äàâõðààíû ýñ¿¿ä óðòàññàí, ¿ñ, 
íîîñîíöîð, íèñã¿¿ðã¿é õýìýýí òîäîðõîéëñîí íü áàñ áèé. 
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Ä¿ãíýëò
 1. Berberidinae äýä óðàãò õàìààðàõ Ranzania, Berberis, Mahonia òºðëèéí 
çàðèì ç¿éë¿¿äèéí ¿ð åðºíõèéäºº ºðãºí çóóâàí, çóóâàí, óðòàâòàð çóóâàí õýëáýðòýé, 
õ¿ðýí, óëààí-õ¿ðýí, õàð-õºõ ºíãºòýé, ãàäàðãóó íü íóãàëàà àòèðàà á¿õèé äîëãèîòñîí, 
òºâãºð òîðëîã, ãºëãºð òîðëîã, äîëãèîòñîí çýðýã õýýã ¿¿ñãýíý. 
 3. ¯ð íàõèàíû èíòåãóìåíòèéí ãàäààä ýïèäåðìèñ íü ìåõàíèê ýä áîëîí 
õºãæñºí áóþó ýêçîòåñòàë (exotestal seed coat) õýâ øèíæèéí ¿ðèéí õàëüñòàé. Òºðºë 
áà ç¿éë¿¿ä õîîðîíäîî ýêçîòåñòàë äàâõàðãûã ¿¿ñãýã÷ ýñ¿¿äèéí õýëáýð, áàéðëàë, 
ëèãíèíæñýí áàéäàë çýðãýýðýý ÿëãàãäàíà. 
 4. Ìåçîòåñòà æèæèã, íèìãýí õàíà á¿õèé õî¸ðîîñ ãóðâàí ýãíýý ïàðåíõèì 
ýñ¿¿ä, ýñâýë øèðõýãëýã äàâõàðãûã ¿¿ñãýíý.  Õàðèí ýíäîòåñòàë áà òåãìèí á¿ðõ¿¿ë 
åðºíõèéäºº øàõàãäàí, øèðõýãëýã õýëáýðòýé áîëæ, íèìãýí äàâõàðãûã ¿¿ñãýíý. 
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Summary

SEED MORPHOLOGY AND SEED COAT ANATOMY OF SUBTRIBE 
BERBERIDINAE. (BERBERIDACEAE JUSS.)

Binderiya Gonchigdorj1, Kweon Heo²
1Department of Biology, Mongolian University of Agriculture, Ulaanbaatar 210153, Mongolia 
2College of Agriculture and Life Sciences, Kangwon National University, Chuncheon, Korea

  
 Abstract 
 This study presents the features of seed morphology, seed surface and seed coat anatomy in Berberidinae 
(Berberidaceae Juss.).  The seed shape, colors are very diverse.  
 Seeds are boat, broadly-ellipsoidal and oblong-ellipsoidal in shape and black-blue, brown and reddish-
brown in color. 
 The seed surface is smooth-reticulate, convex-reticulate, concave-reticulate and wavy. 
We described the exotestal seed coat type in all species. The exotestal type is relatively consistent in having a well-
developed exotesta and mesotesta. Exotesta is thick-walled lignifi ed, long cuboidal-cell layers with thin-tanniferous 
and thin-walled and one celled. Mesotesta is fi brous, longitudinally elongated or thin-walled, one to three-cell layers. 
Endostesta and tegmen crushed, one celled thin-layers or tangentially thin-layers. 

  Key words:  Exotestal type, exotesta, mesotesta, endotesta, tegmen
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ÌÎÍÃÎË ÎÐÍÛ ÃÎËÃÝÑÝÐÒÝÍÈÉ (ASTERACEAE DUMORT.) ÇÀÐÈÌ 
Ç¯ÉËÈÉÍ ÒÎÎÑÍÛ ÌªÕËªÃÈÉÍ ÎÍÖËÎÃ

Äàðèéìàà Ø.
  Ìîíãîë Óëñûí Áîëîâñðîëûí Èõ Ñóðãóóëü

 Õóðààíãóé
 Áèä ìîíãîë îðíû óðãàìëûí àéìàã äàõü Ãîëãýñýðòýíèé îâãèéí òºðºë, ç¿éëèéã íýí ÿëàíãóÿà óðüä 
ºìíº áàðàã ñóäëàãäààã¿é (Brachanthemum, Ixeridium, Arctogeron, Dendranthema ãýõ ìýò) çàðèì àíãèëëûã 
íàðèéâ÷ëàí ¿çýýä 4 äýä îâîãò õàìðàãäàõ 10 òðèá, 16 äýä òðèáûí 80 òºðëèéí 458 ç¿éë Ãîëãýñýðòýí Ìîíãîëä 
îäîîãîîð óðãàæ áàéãààã òîãòîîãîîä áàéíà.
 Ñóäàëãààãààð Ãîëãýñýðòýíèé ç¿éë¿¿äèéí òîîñíû ìºõëºãèéí øèíæ òýìäýã áàéãàëèéí ÿíç á¿ðèéí 
á¿ñë¿¿ð äýõ ýêîëîãèéí òîäîðõîé íºõöºë áà óðãàõ îð÷íû íºëººíººñ áîëæ ÿìàð íýã õýìæýýãýýð õóâüñàí 
ººð÷ëºãääºã áîëîõûã ¿íäýñëýí òóñ îâãèéí ç¿éë¿¿äèéã àíãèëëûí  íýãæ¿¿äýä õàìðóóëàõ áîëîí àíãèëëûí 
ñèñòåìäýõ áàéð ñóóðèéã òîãòîîõäîî  òîîñíû õýëáýð á¿òýö, õýìæýýã õàðãàëçàí ¿çýõ, ìºí òóñ îâãèéí óðãàìëûí 
àíãèëàë, àíãèëëûí ñèñòåì òîîñíû ìºõëºãèéí õýëáýð, õýìæýý, òóéë áîëîí õàæóóãààñ õàðñàí õýëáýð, ýêçèíû 
ãàäàðãóóãèéí îíöëîã, ýêçèíû çóçààðàë çýðýã øèíæèéã àøèãëàõ áîëîìæòîéã ñàíàë áîëãîâ. 

 Çàíãèëàà ¿ã: Ãîëãýñýðòýí, îâîã, òºðºë, ç¿éë, äîõèóð, òîîñ, õýëáýð, õýìæýý
 

 Îðøèë 
 Ãîëãýñýðòýíèé îâîã äýëõèéí áîëîí Ìîíãîëûí óðãàìëûí àéìàãò õàìãèéí 
îëîí ç¿éëòýé, ºðãºí òàðõàöòàéí äýýð ýêîëîãèéí îëîí ÿíçûí íºõöºëä óðãàäàã 
òºäèéã¿é øèíæ òýìäýã íü èõýýõýí õóâüñàìòãàé. Óã îâãèéí á¿òýö á¿ðýëäýõ¿¿í, 
àíãèëàë, àíãèëëûí ñèñòåìèéí àñóóäëûã øèéäâýðëýõýä á¿òöèéí òàë á¿ðèéí  
ñóäàëãààíû ¿ð ä¿íã õàðãàëçàõ ¿¿äíýýñ òîîñíû ìºõëºãèéí õýëáýð, õýìæýý çýðãèéã 
àâ÷ ¿çñýí áîëíî.  
 
 Ìàòåðèàë àðãàç¿é 
 Ãàçàðç¿é, ýêîëîãèéí ÿíç á¿ðèéí íºõöëººñ  öóãëóóëñàí Ãîëãýñýðòýíèé îâãèéí 
öóãëóóëãûí ìàòåðèàëûã àøèãëàæ, òîîñíû ìºõëºãèéã ñóäëàõ ñóäëàãààíû åðºíõèé 
àðãàç¿éí äàãóó õèéæ ã¿éöýòãýñýí. 
 
 Ñóäàëãààíû ¿ð ä¿í, õýëýëö¿¿ëýã   
 Ãîëãýñýðòýíèé îâîã (Asteraceae Dumort.) íü îð÷èí ¿åèéí óðãàìëûí àéìàãò 
ýçëýõ òîìîîõîí áàéðòàé, áàéãàëèéí ÿíç á¿ðèéí á¿ñ á¿ñë¿¿ðò ºðãºí òàðõàëòòàé, 
õýëáýð á¿òöèéí õóâüä îëîí ÿíç, õýðýãëýýíèé à÷ õîëáîãäîë èõòýé, öýöýãëýí 
õºãæëèéíõýý äýýä øàòàíä ÿâàà  îâîã þì. Ýíý îâãèéí õýìæýýíä ÿíç á¿ðèéí õ¿ðýýã 
õàìàðñàí îëîí àæèë õèéãäñýí áîëîâ÷ ò¿¿íèé àíãèëàëç¿é, ò¿¿õýí õºãæëèéí òàëààðõ 
îéëãîëòîä òîäîðõîéã¿é àñóóäàë íýëýýä áàéäàã. 
 Ãîëãýñýðòýíèé îâãèéí òºëººëºã÷èä èõýýõýí õóâüñàìòãàéí äýýð ò¿¿õýí 
õºãæëèéí çýðýãöýí ÿâàãäàõ ÿâö ¿ëýìæ èõ áàéäãààñ òýäãýýðèéí òºðºë, ç¿éëèéí 
õèë çààã ÿëãàà áîëîí óäàì òºðëèéí õîëáîîã òîãòîîõîä áýðõøýýëòýé áàéäàã. Èéì 
ó÷ðààñ Ãîëãýñýðòýíèé îâãèéí àíãèëàëç¿éí àñóóäàë îäîî õ¿ðòýë óðãàìàë ñóäëàà÷ 
ýðäýìòäèéí   àíõààðëûã òàòñààð èðæýý.
 Îëîí ýðäýìòýä (Êðàøåíèííèêîâ, 1946; 1949; Ïîëÿêîâ, 1967; Êàìåëèí, 
Òàãàåâ, 1986; Êîðîáêîâ, 1973; Àìåëü÷åíêî, 1976; Èëüèí, 1922; 1924; 1928; 
Êèðïè÷íèêîâ, 1960; Ëèïùèö 1979; 1981; Öâåëåâ, 1987; 1991) òóõàéëñàí ãàçàð 
íóòãèéí Ãîëãýñýðòýí áîëîí òóñ îâãèéí àíãèëàëç¿éí òîìîîõîí òàêñîíä õàìðàãäàõ 
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óðãàìëûí àíãèëàë, àíãèëëûí ñèñòåì, ãàäààä, äîòîîä áîëîí ¿ð æèìñíèé øèíæ, 
òîîñíû õýëáýð áà á¿òýö, áèîìîðôîëîãèéí òàëààðõ ñóäàëãààã, ýêîëîãè-ãàçàðç¿éí 
îíöëîãòîé õîëáîí ÿâóóëæ îëîí íîì á¿òýýë¿¿ä òóóðâèñàí áàéíà.  
 Ìîíãîë îðíû Ãîëãýñýðòýíèé ñóäàëãààíä Â.È.Ãðóáîâ (1955; 1982), 
Í.ªëçèéõóòàã (1989) È.À.Ãóáàíîâ (1996) íàðûí àæèë áàãàã¿é õóâü íýìýð 
îðóóëñíûã òýìäýãëýõ íü ç¿é. Ýäãýýð á¿òýýë¿¿äýä øèíæëýõ óõààíä áîëîí ìîíãîëûí 
óðãàìëûí àéìàãò øèíý îëäâîð îëíûã èëð¿¿ëæ, ìîíãîë îðíû óðãàìëûí àéìàã äàõü 
Ãîëãýñýðòýíèé àíãèëàëç¿é, òàðõàö, ýêîëîãèéí  îíöëîãèéí òóõàé ÷óõàë ìýäýý, 
ìýäýýëë¿¿ä öººíã¿é îðñîí áàéäàã. Ò¿¿í÷ëýí á¿ñ íóòàã áîëîí òóõàéí óëñ îðíû 
óðãàìëûí àéìãèéí òàëààðõ á¿òýýë¿¿ä òóñ îðíû Ãîëãýñýðòýíèé ñóäàëãààíä áàãàã¿é 
¿¿ðýã ã¿éöýòãýñýí þì. 
 Ìîíãîë îðíû Ãîëãýñýðòýíèé îâãèéí àíãèëàëç¿é, òàðõàö, ýêîëîãèéí äàãíàñàí 
ñóäëàãààã  1977 îíîîñ õèéæ, ýõíèé øàòíû àæèë íü Øàðèëæ òºðºë (Artemisia L.)-ä 
õîëáîãäîíî. 1991 îíä çîõèîã÷èéí “Ìîíãîë îðíû Øàðèëæèéí òºðºë” ãýñýí íýãýí 
ñýäýâò á¿òýýë ãàðñàí. Óã á¿òýýëä 3 äýä òºðºëä õàìðàãäàõ 11 ñåêö, 11 äýä ñåêöèéí 
96 ç¿éë Øàðèëæ Ìîíãîëä óðãàäãèéã òîãòîîæ, òýäãýýðèéã äýä òºðºë, ñàäàí, äýä 
ñàäàí çýðýã òàêñîíóóäàä õóâààðèëàí, òóñ òºðëèéí óðãàìëûí àíãèëàëëûí ñèñòåìä 
ººð÷ëºëò îðóóëñíààð  Abrotanum (Krasch.) Darijma; Heterophylla (Krasch.) Darijma; 
Polyantha (Krasch.) Darijma; Heterotrichae (Krasch.) Darijma; Argyrotrichae (Krasch.) 
Darijma; Absinthum (Krasch.) Darijma; Paleodracunculii (Krasch.) Darijma; Steno-
phylla (Krasch.) Darijma; Campestres (Krasch.) Darijma; Boreales (Krasch.) Darijma; 
Psammophillae (Krasch.) Darijma) ãýñýí 12 òàêñîíä õóâèðãàë (êîìáèíàöè) õèéãäñýí 
(Äàðèéìàà, 1990).
 Ø.Äàðèéìààãèéí (2003) ýë á¿òýýëä ìîíãîë îðíû Ãîëãýñýðòýíèé àíãèëàëç¿é, 
ò¿¿íèé á¿òýö, á¿ðýëäýõ¿¿í, òàðõàö, ýêîëîãè áîëîí òóñ îðíû íóòàã äýâñãýð äýýð 
¿¿ñ÷ õºãæñºí ò¿¿õèéí òàëààð òîäîðõîé òóñãàãäæýý.
 Ìîíãîë îðíû Ãîëãýñýðòýíèé îâãèéí óðãàìàë òóñ îðíû áàéãàëèéí ÿíç 
á¿ðèéí á¿ñ, á¿ñë¿¿ð äýõ ýêîëîãèéí îëîí ÿíçûí íºõöºë á¿õèé óðãàìàë íºìðºã, 
óðãàìàëæëûí õýâ øèíæ¿¿äýä  ºðãºí òàðõàí óðãàõäàà ýêîëîãèéí îëîí ÿíçûí 
íºõöºëä äàñàí çîõèöñîí á¿òýö õýëáýðèéã îëñíû äýýð øèíæ òýìäýã íü èõýýõýí 
õóâüñàìòãàé ó÷ðààñ òýäãýýðèéã ººð õîîðîíä íü ÿëãàõ, àíãèëëûí ñèñòåìèéã 
áîëîâñðóóëàõ ÿâöàä òîãòâîðòîé øèíæ¿¿äèéã ýðæ îëîõûã àëü áîëîõîîð õè÷ýýëýý.  
 Ãîëãýñýðòýíèé àíãèëàëç¿éä èõýýõýí à÷ õîëáîãäîëòîé øèíæ¿¿äèéí íýã íü 
ñàãñ, áàãöýöýã, ò¿¿íèé õýëáýð á¿ðäýë áîëîí öýöã¿¿äèéí îíöëîã (äýëáý, öîìöîã, 
äîõèóð, ¿ðèéí îðîí, òýäãýýðèéí á¿òýö ãýõ ìýò) þì. 
 Ãîëãýñýðòýíèé îíöëîã øèíæèéí íýã íü ýð öîãöîñ áºãººä òóñ îâãèéí 
òºëººëºã÷èä 5 þìóó 6 äîõèóðòàé, äîõèóðûí øèëáý í¿öãýí þìóó ãºëãºð áàéõààñ 
ãàäíà ÿíç á¿ðèéí õýëáýðòýéãýýð á¿ä¿¿ðñýí áàéäàã. Òîîñîâ÷ íèéëýíãý þìóó 
ñàëàíãàä, ò¿¿íèé äýýä áà äîîä òàëûí óíæëàãûí õýëáýð àíãèëàëç¿éí ÷óõàë øèíæ 
áîëäîã. 
 Ãîëãýñýð, àíòåìèäû, çîõèìîí, öèêîðèéí òðèáà-ä õàìðàãäàõ óðãàìëûí 
äîõèóðûí øèëáý í¿öãýí, ãºëãºð, ëèéðýðõ¿¿ þìóó äóãóé õýëáýðòýé çóçààð÷ 
á¿ä¿¿ðñýí áàéäàã áºãººä ò¿¿íèéã íü àíòèïîä õýìýýíý. Ëèéðýðõ¿¿ þìóó äóãóé 
àíòèïîä íü çîõèìîí, àíòåìèäûí òðèáà-ä áàéäàã. Õàðèí òîîñîâ÷íûõ íü äýýä òàëûí 
óíæëàãà áîãèíîõîí, õóðö þì óó ìîõîî, õàðèí äîîä òàëûíõ íü ¿ë ìýäýã ø¿äýðõýã 
áàéíà. 
 Çîîñîí öýöãèéí òðèáà-ä òîîñîâ÷íû äýýä óíæëàãà áîãèíî, äîîä óíæëàãà óðò 
áºãººä ¿ç¿¿ðýýäýý íàðèéí, åðºíõèéäºº õóðö ãóðâàí ºíöºãò õýëáýðòýé áîëñîí, 
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í¿öãýí, ýñâýë ¿ñëýãòýé.
 Àðòèøêîâûí òðèáà-ä òîîñîâ÷íû äýýä óíæëàãà õóðö, áîãèíî þìóó óðòàâòàð, 
äîîä òàëûíõ íü õààÿà á¿òýí þì óó ¿ë ìýäýã öóóëáàð, áîãèíî ¿ñëýãòýé.
 Áèäíèé ñóäàëãààíû ÿâöàä Øèâààíòèãèéí òºðºë (Pyrethrum) -ä õîñ áýëýãòýé 
öýöãýíä ¿ëäýãäýë äîõèóð áóþó äóòìàã äîõèóð, äàí ¿ðèéí îðîíò öýöýã áàéäàã íü 
èëýðñýí. Ò¿¿í÷èëýí Dendranthema Zawadskii, Neopallasia pectinata çýðýãò 6 äîõèóð,  
Dendranthema mongolica, D. chalchingolicum, Pyrethrum pulchellum – ä äîõèóðûí 
óãèéí óíæëàãà ¿ñëýãòýé, Pyrethrum lanuginosum, P. pulchellum –ä äóòìàã äîõèóðòàé 
áîëîõûã  òóñ òóñ òîãòîîëîî. Äóòìàã äîõèóð íü õºãæèë á¿õèé äîõèóðààñàà ýðñ 
ÿëãàãääàã áà áîãèíîõîí áºãººä õàâòãàé, äýëáèéí äîîä õýñýã äýõè ñóäàë äàãóó 
áýõëýãääýã (1, 2, 3-ð çóðàã). 
 

Îëæ èëð¿¿ëñýí øèíæ¿¿ä
 1. Dendranthema Zawadskii, Neopallasia pectinata-ûí 6 äîõèóð 
 2.  Dendranthema mongolica, D. chalchingolicum, Pyrethrum pulchellum-ûí   
 òîîñîâ÷íû äîîä óíæëàãûí ¿ñëýã
 3. Pyrethrum lanuginosum, P. pulchellum-ûí äóòìàã äîõèóð

 Ãîëãýñýðòýíèé òîîñíû ìºõëºãèéí á¿òöèéã òóñ îâãèéí ç¿éë¿¿äèéí 
àíãèëàëç¿é, ò¿¿õýí õºãæèë, àíãèëëûí ñèñòåìòýé õîëáîæ ¿çýõ òàëààð îëîí æèëèéí 
òóðøèä îëîí ñóäëàà÷èä àíõààðëàà õàíäóóëæ èðñýí. Òýäãýýð ñóäëàà÷äûí á¿òýýëä 
Ãîëãýñýðòýíèé îâãèéí çàðèì òºëººëºã÷èä á¿ð òóõàéëáàë Øàðèëæèéí òºðºë, 
öèêîðûí òðèáà-ãèéí óðãàìëûí òîîñíû îíöëîãèéã áè÷èæ òýìäýãëýñýí. 
 Áèä ìîíãîë îðíû óðãàìëûí àéìàã äàõü Ãîëãýñýðòýíèé îâãèéí òºðºë, 
ç¿éëèéã òàíèõäàà áîëîí óðüä ºìíº ñóäëàãäààã¿é (Brachanthemum, Ixeridium, Arct-
ogeron, Dendranthema ãýõ ìýò) çàðèì ç¿éëèéã íàðèéâ÷ëàí ñóäëàæ, Ãîëãýñýðòýíèé 
ç¿éë¿¿äèéí òîîñíû ìºõëºãèéí øèíæ òýìäýã áàéãàëèéí ÿíç á¿ðèéí á¿ñë¿¿ð äýõ 
ýêîëîãèéí òîäîðõîé íºõöºë áà óðãàõ îð÷íû íºëººíººñ áîëæ ÿìàð íýã õýìæýýãýýð 
õóâüñàí ººð÷ëºãääºã áîëîõûã èëð¿¿ëëýý.
 Òîîñíû ñóäàëãààã ÿâóóëàõäàà Ë.À. Êóïðèÿíîâà, Ë.À. Àëåøèíà (1972), Ì.Õ. 
Ìîíîñçîí (1950), À.À. Êîðîáêîâ (1981), Ð.Ê. Àñêåðîâà (1982; 1987), À.À. Ìóëäàøåâ 
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(1983) íàðûí òîãòîîñîí òîîñíû ìºõëºãèéí õýëáýð, ýêçèíû îíöëîã, õýìæýý çýðãèéã 
õàðãàëçàí ¿çñýí áîëíî. 
 Ìîíãîë îðíû íóòàã äýâñãýð äýýð îäîîãîîð 4 äýä îâîãò õàìðàãäàõ 10 òðèá, 16 
äýä òðèáûí 80 òºðëèéí 458 ç¿éë Ãîëãýñýðòýí òàðõàæ áàéãààã òîãòîîãîîä áàéíà. Òóñ 
îâãèéí ç¿éë¿¿äèéã àíãèëàëç¿éí òîìîîõîí íýãæ¿¿äýä õàìðóóëàõ áîëîí àíãèëëûí 
ñèñòåìèéí äàðààëàëä áàéðëóóëàõäàà òîîñíû õýëáýð á¿òýö, õýìæýýã õàðãàëçàí 
¿çñýí. Òîîñíû õýëáýð á¿òýö, õýìæýýã ãàðãàõ ñóäàëãààã äýä îâîã, òðèá, äýä òðèá, 
òºðë¿¿äèéí ãîë ãîë òºëººëºã÷äºä õèéñýí. 
 Ñóäàëãààíä ôèêñàöëàñàí áîëîí óðãàìëûí ñàíä áóé õàòààäñààñ òîîñûã 
àøèãëàñàí. Ýäãýýðèéí òîîñîîð ò¿ð áýëäìýë áýëòãýí, òîîñíû ìºõëºãèéí õýëáýð, 
õýìæýý, ýêçèíû äàâõðààíû îíöëîã çýðãèéã “Îëèìïèóñ” ìàðêèéí ãýðëèéí 
ìèêðîñêîïîîð 280-400 äàõèí ºñãºæ òîìðóóëëàà.
 Òîîñíû ìºõëºãèéí õýëáýð á¿òöèéí áè÷èãëýë ¿éëäýõäýý ñóäëàà÷äûí àæèëä  
òóëãóóðëàñàí. Çóðãèéã çóðàã÷ àïïàðàò ÐÀ-4-ººð áóóëãàâ. 
 Ãîëãýñýðòýíèé îâãèéí òºëººëºã÷äèéí òîîñíû ìºõëºã èõýíõäýý áºìáºëºã, 
äóãóé, ºðãºí çóóâàí, çóóâàí õýëáýðòýé. Õàðèí òóéë òàëààñàà äóãóé-ãóðâàëæèíäóó, 
áàðàã äóãèðàã ãóðâàí õîâèëò ñ¿âòýé. Ýêçèí èõýíõ òîõèîëäîëä òºâãºð áà ºðãºñëºã 
ãàäàðãóóòàé, çóçààíààðàà õàðèëöàí àäèëã¿é. Òîîñíû ìºõëºãèéí õýìæýý ìàø îëîí 
ÿíç. ßíç á¿ðèéí ç¿éëèéí óðãàìëûí òîîñíû ìºõëºãèéí õýìæýýã Ýðäìàí (1945) ìàø 
æèæèã, æèæèã, äóíä çýðýã, òîì ãýæ 4 á¿ëýã áîëãîí õóâààñàí áàéäàã. ¯¿íä:
 1. Òîîñíû ìºõëºã ìàø æèæèã -10 ìêì.
 2. Òîîñíû ìºõëºã æèæèã - 10-25 ìêì.
 3. Òîîñíû ìºõëºã äóíä çýðýã – 25-50 ìêì.
 4. Òîîñíû ìºõëºã òîì – 50-100 ìêì.
 Áèäíèé ñóäàëñàí Ãîëãýñýðòýíèé îâãèéí òºëººëºã÷äèéí òîîñíû ìºõëºã ìàø 
æèæèã, æèæèã, äóíä çýðýã, òîì äºðâºí á¿ëýãò õàìðàãäàæ áàéãàà áºãººä äèéëýíõ íü 
äóíä çýðãèéí þì óó æèæèã òîîñîíä îðæ áàéíà. 
 Ãîëãýñýðòýíèé îâãèéí óðãàìëûí àíãèëàë, àíãèëëûí ñèñòåìä òîîñíû 
ìºõëºãèéí õýëáýð, õýìæýý, òóéë áîëîí õàæóóãààñ õàðñàí õýëáýð, ýêçèíû 
ãàäàðãóóãèéí îíöëîã, ýêçèíû çóçààí çýðýã øèíæèéã àøèãëàõ áîëîìæòîéã èéíõ¿¿ 
èëð¿¿ëëýý. Òóñ îâãèéí çàðèì òºðëèéí óðãàìëûí òîîñíû õýëáýð, ãàäàðãóóãèéí 
áàéäàë, ýêçèíû äàâõðààíû çóçààí íýëýýä îéðîëöîî, ººð õîîðîíäîî áàãà çýðýã 
ÿëãàà áàãàòàé ÷ õýìæýýíèé õóâüä ººð ººð þì.
 Áèä òîîñíû ñóäàëãààã 4 äýä îâãèéí 10 òðèá, 16 äýä òðèáà-ä õàìðàãäàõ 80 
òºðëèéí 458 ç¿éëýýñ 3 äýä îâîã, 10 òðèáýä õàìààðàõ 15 äýä òðèá, 55 òºðëèéí 78 
ç¿éëä õèéí, òîâ÷ áè÷èãëýë ¿éëäýæ, 32 ç¿éëèéí òîîñíû òîéì çóðãèéã îðóóëëàà. 
 1. Lactuca (L.) Benth. ex Maxim. – Òîîñíû ìºõëºã áàðàã áºìáºëºã õýëáýðòýé, 
3 õîâèëò ñ¿âòýé. Òóéë òàëààñàà äóãóé-ãóðâàëæèíäóó õýëáýðòýé. Ýêçèí áîãèíîõîí 
ºðãºñëºã ãàäàðãóóòàé. Òîîñíû ìºõëºãèéí ãîë÷ íü 39,6-42,9 ìêì ó÷ðààñ äóíä 
çýðãèéí õýìæýýòýé òîîñîíä  òîîöîãäîíî. 
 2. Ixeridium gramineum (Fisch.) Tzvel.* – Òîîñíû ìºõëºã ãóðâàí-õîâèëò ñ¿âòýé,
áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóé. Ýêçèí ºðãºñëºã òºâãºðä¿¿ ãàäàðãóóòàé. 
ªðãºñ óðò áèø. Òîîñíû ìºõëºãèéí ãîë÷ 23,1-26,4 ìêì òóë  æèæèã áîëîí äóíä 
çýðãèéí õýìæýýòýé òîîñîíä òîîöîãäîíî (1-ð çóðàã).
 3. Youngia tenuifolia (Willd.) Babc. et Stebb. Òîîñíû ìºõëºã ãóðâàí-õîâèëò
ñ¿âòýé, áàðàã áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóé. Ýêçèí ºðãºñëºã 
ãàäàðãóóòàé. ªðãºñ õàðèëöàí àäèëã¿é óðòòàé áºãººä òýäãýýðèéí ¿ç¿¿ðèéí 
õîîðîíäîõ çàé ÿíç á¿ð. Òîîñíû ìºõëºãèéí ãîë÷ 33,0-36,3 ìêì. áºãººä äóíä çýðãèéí 
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òîîñíû á¿ëýãò õàìðàãäàíà.
 4. Sonchus arvensis L. Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé áàðàã áºìáºëºã 
õýëáýðòýé. Òóéë òàëààñàà äóãóéäóó. Ýêçèí ºðãºñëºã ãàäàðãóóòàé. ªðãºñ óðò áèø 
áºãººä øèã¿¿ áàéðëàäàã áà ºðãºñèéí îðîéí õîîðîíäîõ çàé àäèëõàí. Òîîñíû 
ìºõëºãèéí ãîë÷ 36,3-39,6 ìêì. áºãººä  äóíä çýðãèéí õýìæýýòýé òîîñîíä òîîöîãäîíî.
 5. Taraxacum offi cinale Wigg. Òîîñíû ìºõëºã ãóðâàí-õîâèëò ñ¿âòýé, áàðàã 
áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà ºðãºí çóóâàí þìóó äóãóé. Ýêçèí ºðãºñëºã 
ãàäàðãóóòàé. ªðãºñ áîãèíî áºãººä øèã¿¿. Òîîñíû ìºõëºãèéí ãîë÷ 36,3-39,6 ìêì. 
áºãººä äóíä çýðãèéí õýìæýýòýé òîîñîíä òîîöîãäîíî.
 6. Crepis Bunge Ledeb. Òîîñíû ìºõëºã ãóðâàí-õîâèëò ñ¿âòýé, áºìáºëºã 
õýëáýðòýé. Ýêçèí ºðãºñëºã ãàäàðãóóòàé. ªðãºñ áîãèíî, øèã¿¿. Òîîñíû ìºõëºã 
23,1-26,4 ìêì. ãîë÷òîé áºãººä æèæèã áîëîí äóíä çýðãèéí õýìæýýòýé òîîñîíä 
òîîöîãäîíî.
 7. Achyroseris albicaulis (Bunge) R. Kam. et Tagaev. Òîîñíû ìºõëºã ãóðâàí- 
õîâèëò ñ¿âòýé, áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóé. Ýêçèí áîãèíî ºðãºñëºã 
ãàäàðãóóòàé. Òîîñíû ìºõëºã 7-8 ìêì. ãîë÷òîé áºãººä ìàø æèæèã òîîñîíä 
òîîöîãäîíî.
 8. Scorzonera austriaca Willd.* Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé, áºìáºëºã 
õýëáýðòýé. Òóéë òàëààñàà äóãóéäóó-ãóðâàëæèí. Ýêçèí ºðãºñëºã ãàäàðãóóòàé, 
ºðãºñíèé ç¿¿¿ðèéí õîîðîíäîõ çàé ÿíç á¿ð. Òîîñíû ìºõëºã 46,2-49,5 ìêì. ãîë÷òîé 
áºãººä äóíä çýðãèéí õýìæýýòýé òîîñîíä òîîöîãäîíî (2-ð çóðàã).
 9. Tragopogon trachycarpus S. Nikit.* Òîîñíû ìºõëºã  áºìáºëºã õýëáýðòýé,  
ãóðâàí-õîâèëò ñ¿âòýé. Òóéë òàëààñàà äóãóé-ãóðâàëæèí õýëáýðòýé. Ýêçèí ºðãºñëºã 
ãàäàðãóóòàé. ªðãºñíèé óðò õàðèëöàí àäèëã¿é, ãýõäýý Õàâèñãàíûí òºðëèéíõýýñ 
àðàé áîãèíîõîí. Òîîñíû ìºõëºãèéí ãîë÷ 33,0-36,3 ìêì. áºãººä äóíä çýðãèéí 
õýìæýýòýé òîîñîíä òîîöîãäîíî (3-ð çóðàã).
 10. Echinops latifolius Tausch. Òîîñíû ìºõëºã ãóðâàí-õîâèëò ñ¿âòýé, ºðãºí 
çóóâàí õýëáýðòýé. Òóéë òàëààñàà äóãèðàãäóó-ãóðâàëæèí õýëáýðòýé. Ýêçèí ºðãºñëºã 
ãàäàðãóóòàé, ºðãºñ á¿ä¿¿âòýð õàâòãàéäóó. Òîîñíû ìºõëºãèéí ãîë÷ 49,5-52,8 ìêì. 
áºãººä äóíä çýðãèéí þìóó òîì òîîñîíä òîîöîãäîíî.
 11. Leibnitzia anandria (L.) Turcz. Òîîñíû ìºõëºã ãóðâàí-õîâèëò ñ¿âòýé, 
áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóé þìóó ºðãºí çóóâàí õýëáýðòýé. Ýêçèí 
çóçààðñàí, ãàäàðãóó íü áàðçãàð. Òîîñíû ìºõëºã 8-9 ìêì. ãîë÷òîé áºãººä ìàø 
æèæèã òîîñîíä òîîöîãäîíî.
 12. Tugarinovia mongolica Iljin Òîîñíû ìºõëºã áºìáºëºã õýëáýðòýé, ãóðâàí-
õîâèëòñ¿âòýé. Òóéë òàëààñàà äóãóé. Ýêçèí ºðãºñëºã ãàäàðãóóòàé. ªðãºñ áîãèíî 
áºãººä õóðö. Òîîñíû ìºõëºãèéí ãîë÷ 10-11 ìêì. áºãººä æèæèã òîîñîíä îðíî.
 13. Carduus crispus L.* Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé, áàðàã áºìáºëºã
õýëáýðòýé. Òóéë òàëààñàà äóãèðàãäóó - ãóðâàëæèí õýëáýðòýé. Ýêçèí ºðãºñëºã 
ãàäàðãóóòàé. ªðãºñ áîãèíî, øèã¿¿ áàéðëàëòàé. Òîîñíû ìºõëºãèéí ãîë÷ 49,5-52,8 
ìêì. áºãººä äóíä çýðãèéí þì óó òîì òîîñîíä îðíî (4-ð çóðàã).
 14.Cirsium esculentum L. Òîîñíû ìºõëºã ãóðâàí-õîâèëò ñ¿âòýé, áºìáºëºã 
õýëáýðòýé. Òóéë òàëààñàà äóãóé-ãóðâàëæèíäóó þìóó ¿ë ìýäýã ãóðâàí ñàëáàíòàé. 
Ýêçèí ºðãºñëºã ãàäàðãóóòàé. ªðãºñ õóðö ¿ç¿¿ðòýé. Òîîñíû ìºõëºãèéí ãîë÷ 59,4-
62,7 ìêì. áºãººä òîì õýìæýýòýé òîîñîíä òîîöîãäîíî.
 15. Ancathia igniaria (Spreng.) DC. Òîîñíû ìºõëºã ãóðâàí-õîâèëò ñ¿âòýé, 
áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóé. Ýêçèí ºðãºñëºã ãàäàðãóóòàé, ºðãºñ 
áîãèíî õóðö. Òîîñíû ìºõëºã 11-12 ìêì. ãîë÷òîé òóë æèæèã òîîñîíä òîîöîãäîíî.  



Ботаникийн хүрээлэнгийн эрдэм шинжилгээний бүтээл ,  №24 ,  2012   Scientifi c Proceedings Institute of Botany

~18~

 16. Saussurea pulchella (Fisch.) Fisch. Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé,
áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóé. Ýêçèí ºðãºñëºã ãàäàðãóóòàé, ºðãºñ 
áîãèíîõîí. Òîîñíû ìºõëºã 10-11 ìêì. ãîë÷òîé áºãººä æèæèã òîîñîíä òîîöîãäîíî.
 17.Saussurea salicifolia DC.* Òîîñíû ìºõëºã ãóðâàí-õîâèëò ñ¿âòýé, áàðàã 
áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóé-ãóðâàëæèí þìóó äóãèðàãäóó õýëáýðòýé. 
Ýêçèí ºðãºñëºã ãàäàðãóóòàé. ªðãºñ óðò áèø, øèã¿¿ áàéðëàëòàé. Òîîñíû ìºõëºãèéí 
ãîë÷ 56,1-59,4 ìêì. òóë òîì òîîñîíä òîîöîãäîíî (5-ð çóðàã).
 18. Jurinea Cass. (J. chaetocarpa Ledeb., J. mongolica Maxim.). òîîñíû ìºõëºã 
ãóðâàí-õîâèëò ñ¿âòýé, áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóéäóó. Ýêçèí 
áèðæãýð þì óó ºðãºñëºã ãàäàðãóóòàé. ªðãºñ áîãèíî. Òîîñíû ìºõëºã 8-9 þìóó 11-
12 ìêì. ãîë÷òîé ó÷ðààñ ìàø æèæèã, æèæèã òîîñîíä òîîöîãäîíî. 
 19. Synurus deltoids (Ait.) Nakai.* Òîîñíû ìºõëºã ãóðâàí-õîâèëò ñ¿âòýé, 
áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóé. Ýêçèí çóçààðñàí õàíàòàé, ºðãºñëºã 
ãàäàðãóóòàé. ªðãºñ øîâãîð, óðò  áèø, ñóóðèàäàà ºðãºí. Òîîñíû ìºõëºãèéí ãîë÷ 
9-10 ìêì. ãîë÷òîé òóë ìàø æèæèã òîîñîíä òîîöîãäîíî (6-ð çóðàã).
 20. Rhaponticum unifl orum (L.) DC. Òîîñíû ìºõëºã ãóðâàí-õîâèëò ñ¿âòýé,  
áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóé ãóðâàëæèí þìóó äóãóé õýëáýðòýé. 
Ýêçèí ºðãºñëºã ãàäàðãóóòàé. ªðãºñ áîãèíî. Òîîñíû ìºõëºãèéí ãîë÷ 52,8-56,2 ìêì. 
õýìæýýòýé áºãººä òîì òîîñîíä òîîöîãäîíî (7-ð çóðàã).
 21. Phalacrachena calva (Ledeb.) Iljin Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé,
áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóé. Ýêçèí ºðãºñëºã ãàäàðãóóòàé, çóçààí.  
ªðãºñ áîãèíî. Òîîñíû ìºõëºãèéí ãîë÷ 7-8 ìêì òóë ìàø æèæèã òîîñîíä îðíî (8-ð 
çóðàã).
 22. Hyale pulchella (Ledeb.) C.Koch. Òîîñíû ìºõëºã ìàø æèæèã, áºìáºëºã
õýëáýðòýé, ãóðâàí-õîâèëò ñ¿âòýé. Òóéë òàëààñàà äóãóé. Ýêçèí çóçààðñàí áºãººä 
áèðæãýð ãàäàðãóóòàé. Òîîñíû ìºõëºãèéí ãîë÷ 7-8 ìêì. áºãººä ìàø æèæèã á¿ëãèéí 
òîîñîíä òîîöîãäîíî.
 23. Serratula centauroides L.* Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé, áàðàã  
áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóé-ãóðâàëæèíäóó õýëáýðòýé. Ýêçèí 
ºðãºñëºã ãàäàðãóóòàé. ªðãºñ õóðö, øîâãîð. Òîîñíû ìºõëºãèéí ãîë÷ 39,6-42,9 ìêì. 
òóë äóíä õýìæýýòýé òîîñîíä òîîöîãäîíî (9-ð çóðàã).
 24. Bidens tripartite L.* Òîîñíû ìºõëºã ãóðâàí-õîâèëò ñ¿âòýé, áºìáºëºã 
õýëáýðòýé.Òóéëààñàà áàðàã äóãóé. Ýêçèí ºðãºñëºã ãàäàðãóóòàé. ªðãºñ õàðèëöàí 
àäèëã¿é õýëáýð õýìæýýòýé, øèã¿¿ áàéðëàëòàé. Òîîñíû ìºõëºãèéí ãîë÷ 23,1-26,4 
ìêì. òóë æèæèã áà äóíä çýðãèéí õýìæýýòýé òîîñîíä òîîöîãäîíî (10-ð çóðàã).
 25. Senecio campester (Retz.) DC. Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé, 
áàðàã áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóéâòàð - ãóðâàëæèí õýëáýðòýé. Ýêçèí 
ºðãºñëºã ãàäàðãóóòàé. ªðãºñ øîâãîð, õóðö, øèã¿¿ áàéðëàëòòàé. Òîîñíû ìºõëºãèéí 
ãîë÷ 33,0 - 36,3 ìêì. áºãººä äóíä çýðãèéí õýìæýýòýé òîîñîíä òîîöîãäîíî.
 26. Doronicum L. (D. oblongifolium*, D. turkestanicum Cavill.) òîîñíû ìºõëºã 
ãóðâàí – õîâèëò ñ¿âòýé, ºðãºí çóóâàí þìóó áàðàã áºìáºëºã õýëáýðòýé. Òóéë 
òàëààñàà äóãóéäóó-ãóðâàí ñàëáàíòàé. Ýêçèí ºðãºñëºã ãàäàðãóóòàé. ªðãºñ óðò áèø. 
Òîîñíû ìºõëºãèéí ãîë÷ 31,4-35,7 ìêì. áºãººä äóíä çýðãèéí õýìæýýòýé òîîñîíä 
òîîöîãäîíî (12-ð çóðàã).
 27. Ligularia Cass. (L. Fischeri, L. songorica, L. sibirica*, L. thyrsoidea*) Òîîñíû  
ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé, ºðãºí çóóâàí õýëáýðòýé. Òóéë òàëààñàà äóãóéäóó-
ãóðâàí ñàëáàíòàé. Ýêçèí ºðãºñëºã ãàäàðãóóòàé. ªðãºñ óðò. Òîîñíû ìºõëºãèéí ãîë÷ 
32,0-35,9 ìêì. áºãººä äóíä õýìæýýòýé òîîñîíä òîîöîãäîíî (13-ð çóðàã).
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 28. Cacalia hastata L. Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé, ºðãºí çóóâàí
õýëáýðòýé. Òóéë òàëààñàà äóãóé-ãóðâàí ñàëáàíòàé. Ýêçèí ºðãºñëºã ãàäàðãóóòàé. 
Òîîñíû ìºõëºã 29,7-32,6 ìêì. ãîë÷òîé áºãººä äóíä çýðãèéí òîîñîíä òîîöîãäîíî.
 29.Petasites frigidus (L.) Fries.*  Òîîñíû ìºõëºã ãóðâàí-õîâèëò ñ¿âòýé, 
ºðãºí çóóâàí õýëáýðòýé. Òóéë òàëààñàà äóãóé-ãóðâàí ñàëáàíòàé. Ýêçèí ºðãºñëºã 
ãàäàðãóóòàé, ºðãºñ øîâãîð, óðò. Òîîñíû ìºõëºãèéí ãîë÷ 36,6-42,8 ìêì. áºãººä äóíä 
çýðãèéí õýìæýýòýé òîîñîíä òîîöîãäîíî (14-ð çóðàã).
 30. Karelinia caspica (Pall.) Less. Òîîñíû ìºõëºã áàðàã áºìáºëºã õýëáýðòýé, 
ãóðâàí – õîâèëò ñ¿âòýé. Òóéë òàëààñàà äóãóé. Ýêçèí ºðãºñëºã ãàäàðãóóòàé. ªðãºñ 
óðò, øîâãîð, óãààäàà ºðãºí, ¿ç¿¿ðýýäýý õóðö. Òîîñíû ìºõëºã 6-7 ìêì. ãîë÷òîé, ìàø 
æèæèã òîîñîíä òîîöîãäîíî. 
 31. Inula britannica L.* Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé, ºðãºí çóóâàí 
þìóó áàðàã áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóéâòàð-ãóðâàëæèí þìóó 
äóãàðèãäóó-ãóðâàí ñàëáàíòàé. Ýêçèí ºðãºñëºã ãàäàðãóóòàé. ªðãºñ óðò áèø øèã¿¿ 
áàéðëàëòàé. Òîîñíû ìºõëºãèéí ãîë÷ 26,4-29,7 ìêì áºãººä äóíä çýðãèéí õýìæýýòýé 
òîîñîíä òîîöîãäîíî (15-ð çóðàã).
 32. Pulcaria vulgaris Gaertn. Òîîñíû ìºõëºã Karelinia – òàé àäèëõàí  áºãººä 
ãóðâàí –õîâèëò ñ¿âòýé, áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóé. Ýêçèí ºðãºñëºã 
ãàäàðãóóòàé. ªðãºñ óðò, øîâãîð, ñóóðèàäàà ºðãºí. Òîîñíû ìºõëºãèéí ãîë÷ 6-7 ìêì. 
áºãººä ìàø æèæèã õýìæýýíèé òîîñíû á¿ëýãò îðäîã.
 33. Gnaphalium baicalense Kirp.*  Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé, 
áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóé. Ýêçèí ºðãºñëºã ãàäàðãóóòàé.ªðãºñ 
áîãèíî, øèã¿¿ áàéðëàñàí. Òîîñíû ìºõëºãèéí ãîë÷ 13,2-16,5 ìêì áºãººä æèæèã 
òîîñîíä òîîöîãäîíî (16-ð çóðàã).
 34. Antennaria dioica (L.) Gaertn.*  Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé, 
ºðãºí çóóâàí þì óó áàðàã áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóé-ãóðâàí 
ñàëáàíòàé. Ýêçèí ºðãºñëºã ãàäàðãóóòàé. ªðãºñ óðò, øîâãîð, óãààðàà ºðãºí áîëîâ÷ 
óðò íàðèéí ñóíãóó õóðö îðîéòîé. Òîîñíû ìºõëºãèéí ãîë÷ 19,8-23,1 ìêì. áºãººä 
æèæèã òîîñîíä òîîöîãäîíî (17-ð çóðàã).
 35. Leontopodium ochroleucum Beauv.* Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé,
ºðãºí çóóâàí õýëáýðòýé. Òóéë òàëààñàà áàðàã äóãóé. Ýêçèí ºðãºñëºã ãàäàðãóóòàé. 
ªðãºñ óðò áèø, øîâãîð, óãààñàà ºðãºí, óðòñàæ ñóíàñàí õóðö íàðèéí îðîéòîé. 
Òîîñíû ìºõëºãèéí ãîë÷ 19,8-23,1 ìêì. áºãººä æèæèã òîîñîíä òîîöîãäîíî (18-ð 
çóðàã).
 36. Solidago dahurica Kitag.* Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé, ºðãºí 
çóóâàí õýëáýðòýé. Òóéë òàëààñàà ¿ë ìýäýã ãóðâàí ñàëáàíëàã. Ýêçèí ºðãºñëºã 
ãàäàðãóóòàé. ªðãºñ õóðö, ºðãºí øîâãîð. Òîîñíû ìºõëºãèéí ãîë÷ 19,8-23,1 ìêì 
áºãººä æèæèã òîîñîíä òîîöîíäîíî (19-ð çóðàã).
 37. Galatella dahurica DC.* Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé, çóóâàí 
õýëáýðòýé. Òóéë òàëààñàà ¿ë ìýäýã ñàëáàíëàã. Ýêçèí ºðãºñëºã ãàäàðãóóòàé. ªðãºñ 
óðò áèø. Òîîñíû ìºõëºã 33,0-36,3 ìêì. ãîë÷òîé áºãººä äóíä çýðãèéí õýìæýýòýé 
òîîñîíä òîîöîãäîíî (20-ð çóðîàã).
 38. Aster fallax Tamamsch.* Òîîñíû ìºõëºã ãóðâàí- õîâèëò ñ¿âòýé, áàðàã 
áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóé – ãóðâàí ñàëáàíòàé. Ýêçèí ºðãºñëºã 
ãàäàðãóóòàé. ªðãºñ óðò, øîâãîð, ñóóðèàðàà ºðãºí áºãººä íàðèéñ÷ ñóíàñàí îðîéòîé. 
Òîîñíû ìºõëºãèéí ãîë÷ 33,0-36,3 ìêì. áºãººä äóíä õýìæýýòýé òîîñíû á¿ëýãò 
õàìðàãäàíà. (21-ð çóðàã).
 39. Heteropappus altaicus (Willd.) Novopokr. Òîîñíû ìºõëºã ãóðâàí – õîâèëò 
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ñ¿âòýé, ºðãºí çóóâàí õýëáýðòýé. Òóéë òàëààñàà ¿ë ìýäýã ãóðâàí ñàëáàíòàé. Ýêçèí 
ºðãºñëºã ãàäàðãóóòàé. ªðãºñ óðò áèø, øîâãîð, ñóóðèàäàà ºðãºí áîëîâ÷ õóðö 
îðîéòîé. Òîîñíû ìºõëºã 26,4-29,7 ìêì. ãîë÷òîé áºãººä äóíä çýðãèéí õýìæýýòýé 
òîîñîíä òîîöîãäîíî.
 40. Arctogeron gramineum (L.) DC.* Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé, 
ºðãºí çóóâàí õýëáýðòýé. Òóéë òàëààñàà äóãóé – ãóðâàí ñàëáàíòàé. Ýêçèí ºðãºñëºã 
ãàäàðãóóòàé. ºðãºñ óðò áèø, øîâãîð, ñóóðèàäàà ºðãºí, äýýø íàðèéñàí ñóíàñààð 
õóðö îðîéòîé áîëäîã. Òîîñíû ìºõëºãèéí ãîë÷ 33,0-36,3 ìêì. áºãººä äóíä çýðãèéí 
õýìæýýòýé òîîñîíä òîîöîãäîíî (22-ð çóðàã). 
 41. Erigeron politus Fries.* Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé, ºðãºí 
çóóâàí õýëáýðòýé. Òóéë òàëààñàà äóãóé-ãóðâàí ñàëáàíò õýëáýðòýé. Ýêçèí ºðãºñëºã 
ãàäàðãóóòàé, ºðãºñ áîãèíî áîëîâ÷ õóðö îðîéòîé. Òîîñíû ìºõëºãèéí ãîë÷ 23,1-26,4 
ìêì. áºãººä æèæèã, äóíä çýðãèéí õýìæýýòýé òîîñîíä òîîöîãäîíî (23-ð çóðàã).
 42. Achillea L. (A. acuminate (Ledeb.) Schm*, A. alpina L., A. asiatica Serg., A. 
impatiens L., A. millefolium L., A. ptarmicoides Maxim) Òîîñíû ìºõëºã ãóðâàí õîâèëò 
ñ¿âòýé, ºðãºí çóóâàí þì óó áàðàã áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóé – 3 
ñàëáàíòàé. Ýêçèí çóçààí, ºðãºñëºã ãàäàðãóóòàé. ªðãºñ óðò áèø ÷ õóðö îðîéòîé. 
Òîîñíû ìºõëºã 19,2-26,4 ìêì. ãîë÷òîé áºãººä æèæèã, äóíä çýðãèéí õýìæýýòýé 
òîîñîíä òîîöîãäîíî (24-ð çóðàã).
 43. Dendranthema chalchingolicum (Grub.) Gubanov et R.Kam.*, D. mongoli-
cum (Ling.) Tzvel., D. sinuatum (Ledeb.) Tzvel.*, D. Zawadskii (Herbich) Tzvel. Òîîñíû 
ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé, ºðãºí – çóóâàí þì óó çóóâàí õýëáýðòýé. Òóéë 
òàëààñàà äóãóé – 3 ñàëáàíòàé. Ýêçèí çóçààí, ºðãºñëºã ãàäàðãóóòàé. ªðãºñ óðò 
áèø, ºðãºí ñóóðüòàé, õóðö øîâãîð îðîéòîé. Òîîñíû ìºõëºãèéí ãîë÷ 24,1-36,3 ìêì. 
áºãººä æèæèã, äóíä çýðãèéí õýìæýýòýé òîîñîíä òîîöîãäîíî (25, 26-ð çóðàã).
 44. Tripleurospermum ambiqua (Ledeb.) Kryl. Òîîñíû ìºõëºã ãóðâàí – õîâèëò 
ñ¿âòýé, çóóâàí õýëáýðòýé. Òóéë òàëààñàà äóãóé – ãóðâàí ñàëáàíòàé. Ýêçèí çóóçààí, 
ºðãºñëºã ãàäàðãóóòàé. ªðãºñ óðò áèø, ºðãºí øîâãîð, õóðö îðîéòîé. Òîîñíû 
ìºõëºãèéí ãîë÷ 11,6 ìêì. áºãººä æèæèã òîîñîíä òîîöîãäîíî.
 45. Pyrethrum pulchrum Ledeb.*, P. changaicum Krasch. ex Grub., P. lanugino-
sum (Sch.Bip. Et Herol) Tzvel., P. pulchellum Turcz. ex DC. Òîîñíû ìºõëºã ãóðâàí – 
õîâèëò ñ¿âòýé, ºðãºí çóóâàí õýëáýðòýé. Ýêçèí çóçààí, ºðãºñëºã ãàäàðãóóòàé. ªðãºñ 
áîãèíî áîëîâ÷ õóðö îðîéòîé. Òîîñíû ìºõëºãèéí ãîë÷ 20,6-27,0 ìêì. áºãººä æèæèã 
áà äóíä çýðãèéí õýìæýýòýé òîîñîíä òîîöîãäîíî (27-ð çóðàã).
 46. Waldheimia trydactylites Kar. et Kir. Òîîñíû ìºõëºã ãóðâàí-õîâèëò ñ¿âòýé, 
ºðãºí çóóâàí õýëáýðòýé. Òóéë òàëààñàà äóãóé – 3 ñàëáàíòàé. Ýêçèí çóçààí, 
ºðãºñëºã ãàäàðãóóòàé. ªðãºñ áîãèíî, õóðö îðîéòîé. Òîîñíû ìºõëºãèéí ãîë÷ 30,1 
ìêì. áºãººä äóíä çýðãèéí õýìæýýòýé òîîñîíä òîîöîãäîíî.
 47. Tanacetum L. (T. boreale, T. tanacetoides, T. vulgare). Òîîñíû ìºõëºã ãóðâàí-  
õîâèëò ñ¿âòýé, ºðãºí – çóóâàí õýëáýðòýé. Òóéë òàëààñàà äóãóé-ãóðâàí ñàëáàíòàé. 
Ýêçèí çóçààí, ºðãºñëºã ãàäàðãóóòàé, ºðãºñ áîãèíî. Òîîñíû ìºõëºãèéí ãîë÷ 23,1 - 
25,5 ìêì. áºãººä æèæèã áà äóíä çýðãèéí õýìæýýòýé òîîñîíä òîîöîãäîíî.
 48. Cancrinia discoidea (Ledeb.) Poljak. Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé, 
çóóâàí õýëáýðòýé. Òóéë òàëààñàà äóãóéäóó õýëáýðòýé áºãººä ãóðâàí ñàëáàíòàé. 
Ýêçèí çóçààí, ºðãºñëºã ãàäàðãóóòàé. Òîîñíû ìºõëºãèéí ãîë÷ 21,2 ìêì. áºãººä 
æèæèã òîîñîíä òîîöîãäîíî.
 49. Brachanthemum gobicum Krasch.*, B. mongolorum Grub. Òîîñíû ìºõëºã 
ãóðâàí – õîâèëò ñ¿âòýé, çóóâàí õýëáýðòýé. Òóéë òàëààñàà äóãóé õýëáýðòýé áºãººä 
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3 ñàëáàíòàé. Ýêçèí çóçààí ºðãºñëºã ãàäàðãóóòàé, ºðãºñ áîãèíî. Òîîñíû ìºõëºãèéí 
ãîë÷ 23,0 – 34 ìêì. áºãººä æèæèã, äóíä çýðãèéí õýìæýýòýé òîîñíû á¿ëýãò îðíî (28-
ð çóðàã).
 50. Ajania fruticulosa (Ledeb.) Poljak.*, A. achilloides (Turcz.) Poljak., A. fru-
ticulosa (Ledeb.) Poljak., A. fruticulosa subsp. Nova, A. trifi da (Turcz.) Tzvel. Òîîñíû 
ìºõëºã ãóðâàí-õîâèëò ñ¿âòýé, áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà äóãóé õýëáýðòýé 
ãóðâàí ñàëáàíòàé. Ýêçèí çóçààí, ºðãºñëºã ãàäàðãóóòàé. ªðãºñ áîãèíî. Òîîñíû 
ìºõëºã 18,1-23,4 ìêì. ãîë÷òîé áºãººä æèæèã òîîñòîé ç¿éëä áàãòàíà (29-ð çóðàã).
 51. Kaschgaria komarovii (Krasch. et Rubtz.) Poljak.* Òîîñíû ìºõëºã ãóðâàí–
õîâèëò ñ¿âòýé, áàðàã äóãóé õýëáýðòýé. Òóéë òàëààñàà ãóðâàí ñàëáàíòàé. Ýêçèí 
çóçààðñàí, æèæèã ºðãºñëºã ãàäàðãóóòàé. Òîîñíû ìºõëºã 25,6-27,0 ìêì. ãîë÷òîé 
áºãººä æèæèã, äóíä çýðãèéí õýìæýýòýé òîîñíû á¿ëýãò õàìðàãäàíà (30-ð çóðàã).
 52. Filifolium sibiricum Kitag.* Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé, ºðãºí– 
çóóâàí õýëáýðòýé. Òóéë òàëààñàà ãóðâàí ñàëáàíòàé. Ýêçèí çóçààí áèø, ºðãºñëºã 
áà òîëèãîð ãàäàðãóóòàé. ªðãºñºíöºð ìàø áîãèíî. Òîîñíû ìºõëºã 19,8-25,9 ìêì. 
áºãººä æèæèã, äóíä çýðãèéí õýìæýýòýé òîîñîíä îðíî (31-ð çóðàã).
 53. Artemisia L., А. macrocephala Jacq.*, A. blepharolepis Bubnge, A. disjuncta 
Krasch. Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé, áºìáºëºã, ºðãºí çóóâàí, çóóâàí 
çýðýã õýëáýðòýé. Òóéë òàëààñàà ãóðâàí ñàëáàíòàé. Ýêçèí çóçààí, ºðãºñëºã, æèæèã 
ºðãºñëºã þìóó áèðæãýðä¿¿ ãàäàðãóóòàé. Õýðâýý æèæèã òºâãºðòýé áàéâàë òîëèãîðäóó 
áàéäàã. Òîîñíû ìºõëºãèéí ãîë÷ 18-35 ìêì. áºãººä æèæèã, äóíä õýìæýýòýé òîîñíû 
á¿ëýãò õàìðàãäàíà (32-ð çóðàã).
 54. Neopallasia pectinata (Pall.) Poljak. Òîîñíû ìºõëºã ãóðâàí – õîâèëò ñ¿âòýé, 
áàðàã áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà ãóðâàí ñàëáàíòàé. Ýêçèí çóçààðñàí, 
æèæèã ºðãºñëºã ãàäàðãóóòàé. ªðãºñ ìàø æèæèã, ºðãºí ñóóðüòàé áà ìîõîî îðîéòîé. 
Òîîñíû ìºõëºãèéí ãîë÷ 21,2 ìêì. áºãººä æèæèã òîîñîíä õàìðàãääàã.
 55. Elachanthemum intricatum (Franch.) Ling. et Y.R.Ling. Òîîñíû ìºõëºã 
ãóðâàí õîâèëò ñ¿âòýé, áàðàã áºìáºëºã õýëáýðòýé. Òóéë òàëààñàà 3 ñàëáàíòàé. 
Ýêçèí çóçààí, áèðæãýð ãàäàðãóóòàé. Òîîñíû ìºõëºã 19,9 ìêì. ãîë÷òîé áºãººä 
æèæèã òîîñîíä îðíî.

Ä¿ãíýëò
 1. Ìîíãîë îðíû íóòàã äýâñãýð äýýð îäîîãîîð 4 äýä îâîãò õàìðàãäàõ 10 òðèá, 
16 äýä òðèáûí 80 òºðëèéí 458 ç¿éë ãîëãýñýðòýí òàðõàæ áàéíà. 
 2. Áèä ñóäàëãààíû ÿâöäàà øèâààíòèãèéí òºðºëä (Pyrethrum) õîñ áýëýãò 
öýöãèéí ¿ëäýãäýë äîõèóð áóþó äóòìàã äîõèóð, äàí ¿ðèéí îðîí á¿õèé öýöýã 
á¿ðýëääýãèéã èëð¿¿ëæ Dendranthema Zawadskii, Neopallasia pectinata çýðýãò 6 
äîõèóð, Pyrethrum lanuginosum, P. pulchellum –ä äóòìàã äîõèóð, Dendranthema 
mongolica, D. chalchingolicum, Pyrethrum pulchellum – ä äîõèóðûí óãèéí óíæëàãà 
¿ñëýãòýé áîëîõûã îëæ òîãòîîâ. 
 3. Ãîëãýñýðòýíèé ç¿éë¿¿äèéí òîîñíû ìºõëºãèéí øèíæ òýìäýã áàéãàëèéí ÿíç 
á¿ðèéí á¿ñë¿¿ð äýõ ýêîëîãèéí íºõöºë, óðãàõ ãàçðààñ õàìààð÷ ÿìàð íýã õýìæýýãýýð 
õóâüñàí ººðëºãäºæ áàéíà. 
 4. Ãîëãýñýðòýíèé îâãèéí óðãàìëûí àíãèëàë, àíãèëëûí ñèñòåìä òîîñíû 
ìºõëºãèéí õýëáýð, õýìæýý, òóéë áîëîí õàæóóãààñ õàðñàí õýëáýð, ýêçèíû 
ãàäàðãóóãèéí îíöëîã, ýêçèíû çóçààí çýðýã øèíæèéã àøèãëàõ áîëîìæòîé áàéíà.
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Òàéëáàð: *Òîîñíûõ íü çóðãèéã óã á¿òýýëä îðóóëñàí áîëíî.
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Ðåçþìå

OÑÎÁÅÍÍÎÑÒÈ ÌÎÐÔÎËÎÃÈ×ÅÑÊÈÕ ÏÐÈÇÍÀÊÎÂ ÏÛËÜÖÅÂÛÕ ÇÅÐÅÍ 
ÍÅÊÎÒÎÐÛÕ ÂÈÄÎÂ ÀÑÒÐÎÂÛÕ (ASTERACEAE DUMORT.) 

ÂÎ ÔËÎÐÅ ÌÎÍÃÎËÈÈ 

 Äàðèéìàà Ø.
 Ìîíãîëüñêèé Ãîñóäàðñòâåííûé Ïåäàãîãè÷åñêèé Óíèâåðñèòåò 

 Àííîòàöèÿ
 Ñåìåéñòâî Àñòðîâûõ âî ôëîðå Ìîíãîëèè, ïî íàøèì óòî÷íåííûì äàííûì, 
îáúåäèíÿåò 458 âèäîâ è 80 ðîäîâ, îòíîñÿùèõñÿ ê 10 òðèáàì, 16 ïîäòðèáàì è 
4 ïîäñåìåéñòâàì.  Èññëåäîâàíû ïûëüöåâûå çåðíà 78 âèäîâ èç 55 ðîäîâ. 
Ïðîâåäåííîå íàìè èññëåäîâàíèå ïîêàçàëî, ÷òî íåêîòîðûå ïðèçíàêè ïûëüöû 
(ïî èññëåäîâàíèåì íà ñâåòîì ìèêðîñêîïå) ó àñòðîâûõ îáû÷íî äîâîëüíî ìàëî 
ïðèãîäíû äëÿ ðàçëè÷åíèÿ âèäîâ, íî äîâîëüíî õîðîøî õàðàêòåðèçóþò ðîäû 
àñòðîâûõ.
 Ìîðôîëîãè÷åñêèå îñîáåííîñòè ïûëüöû ïðåäñòàâèòåëåé ðàçíûõ ðîäîâ 
Àñòðîâûõ ïîçâîëÿþò âûäåëèòü ïðèçíàêè íåêîòîðîé äèàãíîñòè÷åñêîé öåííîñòè. 
Òàêèìè ïðèçíàêàìè ÿâëÿþòñÿ ôîðìà ïûëüöåâîãî çåðíà è ôîðìà ëîïàñòè â áîêîâîé 
ïðîåêöèè, ñêóëüïòóðà ïîâåðõíîñòè è òîëùèíà ýêçèíû, ðàçìåðû ïûëüöåâîãî çåðíà.   
Áîëüøèíñòâî ñëó÷àåâ ïûëüöåâûå çåðíà àñòðîâûõ äîâîëüíî îäíîîáðàçíà ó âèäîâ 
äàæå ñ øèðîêèì äèàïàçîíîì ðàçëè÷íûõ ìåñòîîáèòàíèé. Îäíàêî, ïðè äåòàëüíîì 
ïàëèíîëîãè÷åñêîì èçó÷åíèè ðÿäà âèäîâ, íàïðèìåð, Brachanthemum mongolorum, 
Dendranthema chalchingolicum, Waldheimia tridactiles, à òàêæå íåêîòîðûõ âèäîâ Arte-
misia è äðóãèõ, íàì íàáëþäàëàñü èçìåí÷èâîñòü ïûëüöû â ñâÿçè ñ ýêîëîãè÷åñêèìè 
îñîáåííîñòÿìè ìåñòîîáèòàíèÿ.  
  
 Êëþ÷åâûå ñëîâà: Ñåìåéñòâî Àñòðîâûõ, ïðèçíàêè ïûëüöû, ôîðìà 
ïûëüöåâîãî çåðíà
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ÌÎÍÃÎË ÎÐÍÛ ÖÀÉÄÀÌÛÃ ÒÀÍÈÕÓÉ*

 Ìàíèáàçàð Í.
ØÓÀ-èéí Áîòàíèêèéí õ¿ðýýëýí

 Õóðààíãóé:
 Çîõèîã÷, Òºâ Àçèéí á¿ñ íóòãèéí òàòìûí áóñ: æèæèã ãîë, ãîðõè, íóóð òîéðèì, î¸îðûí èë, äàëä-äààöûí 
áóþó óðñãàë áóñ óñòàé õîîëîé ãàçðûí ñàâøèìòîãòîëöîî Öàéäàìûã òàíüæ îíîøëîõ òîìü¸îëîëä À. Þíàòîâûí 
(1950)  äýðñòýé ãàçàð, òîéðèìûí õýìýýõ õýâøèíæ-îðøèöûí ãóóðñò óðãàìëûí á¿ðýëäýõ¿¿íèéã àøèãëàæýý. 

 Çàíãèëàà ¿ã: Öàéäàì, Áàéäàì, Ãîâü, Õàíãàé, Õîîð, öàéäàìûí òàíèâàð 

 Òýäãýýðèéí ä¿éìýí:
 ÃÎÂÜ (Gobi ecosystem)-Òºâ áóþó äîòîîä Àçèéí “óñ ÷óõàã, õóð òóíàäàñ 
õîâîðõîí, õàéðãà, ýëñýðõýã áîð õºðñòýé, îé ìîäã¿é, óðãàìàë òà÷èð, òàðâàãà 
íóòàãøäàãã¿é”-õºäºº áóþó àãààð èâýýëò ñàâøèìòîãòîëöîî. Öºë, ãîâèéí õýýð, 
õýìýýãäýõ 2 á¿ñòýé.
 ÕÀÍÃÀÉ (Khangai ecosystem)-“óóë íóðóóäòàé, ñýð¿¿í óóð àìüñãàë á¿õèé, ãîë 
óñ, çººëºí ñýâñãýð áàðààí õºðñòýé, îé ìîä ýëáýã, òàðâàãà íóòàãøäàã”-õºäºº áóþó 
àãààð èâýýëò ñàâøèìòîãòîëöîî. Òàã, îé, õàíãàéí õýýð õýìýýãäýõ 3 á¿ñë¿¿ðòýé.
 ÕÎÎÐ (Khorr, ecotone) - “Õàíãàé, Ãîâèéí õîîðîíä, Õàëõûí óóäàì íóòàã” 
–“Õàíãàé ÷ áèø, Ãîâü ÷ áèø òàðâàãà íóòàãøäàã” áýë÷èð-õºäºº. Äîíæèã îíäîî 
íýð:çàâñàð, õºâä ãàçàð, òàë/äàëà
 Õºäºº (áóþó õóðààð äýòã¿¿ëýã÷) (placore-placos)-ÁÀÉÄÀÌûí ýñðýã óòãàòàé 
áóþó àãààð èâýýëò ñàâøèìòîãòîëöîî. Ãàçðûí ãàäàðãóó åðºíõèéäºº òýãø òàë, 
õºðñíèé óñ õîë, õºðñíèé ýðäýñ õýñýã íü óãààãäìàë, äàâõàöìàë íü áàðàã ¿ã¿é, 
àãààðûí òóíàäàñààð òýæýýãäýõ á¿ñ á¿ñë¿¿ðèéí óðãàìàëæèëûí õýâøìýë õýâøèíæ 
çîíõèëñîí ñàâøèìòîãòîëöîî: õàíãàé, ãîâü, õîîð.
 ÕÝÝÐ (Steppe) “îé ìîäã¿é, óñ ÷óõàã, òàðâàãà íóòàãøäàã” áóþó õ¿ðýí õºðñ, 
õóóðàé÷ îëîí íàñò ºâñëèã óðãàìàëæëûí õýâøèíæ çîíõèëñîí õºäºº áóþó àãààð 
èâýýëò ñàâøèìòîãòîëöîî. Õàíãàéí, õîîðûí, ãîâèéí õýýð ãýæ ÿëãàãäàíà. 
Äîíæèã îíäîî íýð: òàë, äàëà.
 ÖªË-õóóðàé÷ ñººã, ñººãëèã, ñººãºíöºð óðãàìàë çîíõèëñîí óðãàìàëæèëûí 
õýâøèíæ çîíõèëñîí ÃÎÂÜèéí á¿ñ.
 ÁÀÉÄÀÌ (áóþó øèìýýð äýòã¿¿ëýã÷) (placate, Bayidam, azonal ecosystem),-
Ãàçàð èâýýëò ñàâøèìòîãòîëöîî: Ñºðºã ãàäàðãóóòàé, õºðñºí äîîðõè, äýýðõè-äààöûí 
óñ-óñàíìàíäàëààñ õàìààðàõ ¿¿ñýë õºãæèëèéí îíöëèã á¿õèé á¿ñèéí õàðúÿàëàëã¿é 
óðãàìàëæèëòàé. 
 Õîîðîíäîî ñàéòàð ÿëãàðàõ, ýñ ÿëãàðàõ-áýë÷èð-øèëæèëò (ecotone), 
¿ðãýëæèëìýë (continuum) øèíæ á¿õèé ÒÀÒÀÌ, ÖÀÉÄÀÌ õýìýýãäýõ îð÷èíç¿éí 
õóâèðìàëòàé (variety). 
 Íºëìºë, ìîëöîã ýëñ, íóãà, íàìàãòàé ãàçàð ÷ ¿¿íä õàìààðàëòàé.
 Äîíæèãò òîîöîãäîõ ãàäààä íýðëýë:-á¿ñ äóíä, á¿ñã¿é, á¿ñèéí ãàäíàõè 
óðãàìàëæèë, î¸îð-äîîð ãàçàð, òàòàì-õºíäèéí óðãàìàëæèë, òîéðèìûí óðãàìàëæèë 
ãýõ ìýò.
 1. Òàòàì-ãîë ìºðíèé õºíäèéí õàÿëãàä àâòàõ õýñýã. Ãàçàð èâýýëò óðãàìàëæëûí 
îëîí õýâøèíæ õîñîëìîë ñàâøèìòîãòîëöîî.

Òàéëáàð*-Ñóäëàà÷äûí õ¿ñýëòýýð äàõèí íèéòëýãäýæ áàéíà.
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 2. Öàéäàì-(Tsaidam):Òºâ Àçèéí á¿ñ íóòãèéí òàòìûí áóñ (æèæýã ãîë, ãîðõè, 
íóóð òîéðèì, î¸îðûí èë, äàëä-äààöûí áóþó óðñãàë áóñ óñòàé ãàçðûí) ãàçàð èâýýëò 
ñàâøèìòîãòîëöîî.
 Æè÷:ÖÀÉÄÀÌ íü ºðãºí óòãààðàà òàòàìààñ áóñàä á¿õ óñ ÷èéãòýé á¿õ ãàçàð: 
íóãà, íàìàã, àëàñ ãì. ÖÀÉÄÀÌ ãàçðûã îðîí íóòàãò èéì òèéì ÃÎÂÜ ãýõ íü ò¿ãýýìýë.
 1-Òîéðèì-ºíæäºã ºíæäºãã¿é íóóðòàé òºõºì.
 2-Õîîëàé-ØÀË, ÖÀÉÄÀÌ òàé õºíäèé.
 3-Ìàðç, Øàë-ÒÎÉÐÈÌ, ÕÎÎËÎÉí õºðñíèé õýâøèíæ.
 Äîíæèãò òîîöîãäîõ ãàäààä íýð: á¿ñèéí ãàäíàõè óðãàìàëæèë (Þíàòîâ, 1974), 
ñàâààííàëèã õýýð –(Áûêîâ, 1968), íàìàãëèã õýýð (Áëþìåíòàëü, 1990), øîðâîã öºë 
(Âàëüòåð, 1972), ìàðçûí óðãàìàëæèë, øîðâîã áóþó äàâñëèã÷ óðãàìàëæèë, äàâñàðõàã 
õîòîñ ãì.

 
 Óäèðòãàë
 ÖÀÉÄÀÌ õýìýýãäýõ ñàâøèìòîãòîëöîî áóþó ñàâøèì á¿ëãýìäýëã¿éãýýð 
(áèîãåîöåíîç) Òºâ Àçèéí áàéãàëèéã òºñººëºõ àðãàã¿é.
 Ìîíãîë îðíû óðãàìàë, óðãàìàëæèë íýëýýä ñóäëàãäñàíä òîîöîãääîã áîëîâ÷ 
ÖÀÉÄÀÌ íü áàðàã ñóäëàãäàëã¿é ¿ëäñýí ãýæ áîëíî.
 ÖÀÉÄÀÌûã òàíèæ àâàõ, ñóäëàõ íü Ìîíãîë îðîí, Òºâ (äîòîîä) Àçèéí õóóðàé á¿ñ 
íóòàã, ÿëàíãóÿà öºëøèëèéí õºäëºëç¿éí õýëáýð, õóðä ìýò öàã ¿åèéí íîöòîé àñóóäëûí 
íýãýí á¿ðäýì ìºíººñ ìºí. 
 Ìîíãîë õýëíèé òàéëáàð áè÷èã¿¿äèéí ÖÀÉÄÀÌûí îéëáîðò ò¿¿íèéã õóæèð 
ìàðç-öàéðàí õàðàãäàõ áóþó öýëèéñýí óóæèì “í¿öãýí ãàçàð” ãì-ýýð ñàâ åðòºíö ¸ñîîð 
òîî÷ñîí áàéäàã áîëîâ÷ ò¿¿íèéã øèì åðòºíö-àìüòàí, óðãàìàëã¿éãýýð òºñººëºëòã¿é.
 Òóñ îðîí ¿é îëîí ÖÀÉÄÀÌòàé, òýäãýýðèéí íèéò äýâèñãýð óëñûí á¿õ íóòàãèéí 
10% ãàðóéã ýçëýõ áºãººä áàéãàëü, íèéãýìèéí ¿éëðýã à÷ õîëáîãäîë íü á¿ð ÷ ¿ëýìæ èõ.
 Ìîíãîë îðíû á¿õ òîìõîí ãîë ìºðíèé òàòàìûí óðãàìàë, óðãàìàëæèëûí àíãèëàà  
(Ìèðêèí è äð. 1980; 1983-86), àæèãëàëòààð òýíäõèéí Äýðñ ìýò çàðèì õýâøèíæ íü 
òàòàì áóñ-ãàçàð èâýýëò ñàâøèìòîãòîëöîîíä ¿ðãýëæëýõ íü èëýðõèé áàéñàí þì. Õàðèí 
ò¿¿íèéã ìîíãîë÷óóäûí äàäõàë ìýäëýãèéí íýðòîìü¸îãîîð ÖÀÉÄÀÌ ãýäãèéã (Êàçàêåâè÷, 
1934) “àíçààðàëã¿é” óäñàí ãýëòýé.
 ÖÀÉÄÀÌ-ìîíãîë÷óóäûí óíàãàí áºãººä ãàäààä õýëíèé ä¿éöã¿é íýðòîìü¸î.
 ÖÀÉÄÀÌ ãýõýä õýýð õóæèð, ø¿¿, äàâñ íü öàéñàí, øàë, Äýðñ, Áóäàðãàí ÿðàéñàí 
áóëàã øàíä, õóäàãòàé ãàçàð òºñººëºãäºíº. Òèéì ãàçðûã ÃÎÂÜ, ÕÎÎÐûíõîí Ìóðçàåâûí 
(1952) áè÷ñýí÷ëýí “ÿàãààä ÷ þì áý ÃÎÂÜ ãýõ íü” ò¿ãýýìýë.
 Ìîíãîë îðíû óðãàìàëæëûí àíõíû áàãà õýìæýýñò æèæýã çóðãèéí íýãýí çóóãààä 
õóâààäàñ íü “ðàñòèòåëüíîñòü çàñîë¸ííûõ íèçèí” (Þíàòîâ, 1954) íýðòýé àãààä 
òýäãýýðèéí òóñ á¿ðò áàéðç¿éí íýðèéã íü îëæ ºãºí çàðèìûã ãàçàð äýýð íü î÷èæ 
òàíèëöâàë áàðãààðàà îðîí íóòãèéíõèíû ÃÎÂÜ áóþó ýíä ºã¿¿ëýí á¿õèé ÖÀÉÄÀÌ 
áàéíà. Òýäãýýðèéí íýëýýä íü á¿ñèéí óðãàìàëæèëûí îðøèõ òºõºì, õîîëîéí î¸îðò 
îðøèíî. Æèøýý íü Øàðãûí Ãîâü ãýõýä ãîâèéí õýýðèéí óðãàìàëæèëòàé òºõºì+Øàðãûí 
öàãààí íóóðûí ÖÀÉÄÀÌ. Ýäãýýðýýñ ãàäíà ìºíõ¿¿ çóðàãò òóñãàãäààã¿é åðººñºº ÃÎÂÜ 
íýðã¿é ÃÎÂÜ-ÖÀÉÄÀÌ ÷ îëîí (Ìàíèáàçàð, 2005).
 ªäãºº òóñ îðíû ÖÀÉÄÀÌ íü óëñûí õýìæýýíèé óðãàìàëæèë (Þíàòîâ è äð. 
1979), áýë÷ýýð, õàäëàí (Êîðìîáîòàíè÷åñêàÿ...1981), ñàâ øèì òîãòîëöîîíû çóðãóóäàä 
(Ecosystem...1995) çîõèõ òóñãàëàà îëñîí. Õàðèí çàðèì çóðàãò ÖÀÉÄÀÌûã àíäóó 
îíîøëîñîí ÿâäàë ìýð ñýð àæèãëàãääàã íü ò¿¿íèé òàëààðõè íýãäìýë óõàãäàõóóí ãàäààä 
äîòîîäîä òºëºâøººã¿é áàéñàíòàé õîëáîîòîé áîëîëòîé. 
 Ñàÿõè ÃÎÂÜîîñ ýõëýí ÖÀÉÄÀÌ, ÒªÕªÌ, ÕÎÎËÀÉãààñ äàðààëóóëààä ÁÀßÍ 
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Á¯ÐÄ, ÁÈËÕ, ÇÀÄÃÀÉ, ÌÀÐÇ, Ñ¯Æ, ÕÓÄÀÃ, ÄÝÐÑÒ, ÕÀÐÌÀÃÒ áàéðç¿éí îíîîìîë ìàø 
îëîí íýð áóé íü òóñ á¿ðèéí òîäîðõîé óòãàòàé ÷ òýäãýýðèéí ìºí ÷àíàðûã ÿçãóóðààð íü 
çàíãèäñàí åðºíõèé íýð íü ÖÀÉÄÀÌ áîëíî. 
 ¯¿í÷ëýí ãàäààäûí ýðäìèéí õýâëýëä ò¿¿íèéã çàñîë¸ííàÿ íèçèíà /äåïðåññèÿ, 
òîéðîìû, öàéäàì, Äåðèñíèêè, ñîëîí÷àêè, ñîð, ñàçîâàÿ/ ñàâàíîèäíàÿ ñòåïü, 
ãàëîôèòíàÿ ïóñòûíÿ, ïóñòûíÿ ñ ãàëîôèòàìè, Playa, Sebhka, salt marsh, Saline site ãì 
îëîí ÿíçààð íýðëýñýí íü òýð òàëûí íýãäìýë óõàãäàõóóí, íýðòîìü¸î á¿ðäýýã¿éã èëòãýõ 
áà ñàÿõè á¿õíèéã ìîíãîë õýëíèé ÖÀÉÄÀÌ ãýäýã ãàíö íýðòîìü¸î îðëîíî.
 Äàøðàìä äóðüäàõàä Õÿòàäûí äýýä ìîíãîë÷óóäûí íóòàãò ìàë ìàëëàõàä òóéëûí 
òîõèðîìæòîé, Öàéäàì õýìýýãäýõ óóæèì òºõºì áàéõ íü ìàø îëîí ÖÀÉÄÀÌòàé! 
 Ãàäààäûí ýðäìèéí õýâëýëä ÖÀÉÄÀÌ ãýæ àíäóóðìààð SAAIDAM  òààðàëäàõ íü 
ÿã ÖÀÉÄÀÌ áèø ÷ ìàø îéðûí õîëáîîòîé ¿éë àæèëëàãààíû àôðèêàíñ íýð.
 Òóñ îðíû ÖÀÉÄÀÌûã ãàçàð äýýð íü òàíèõ øèíæ:
 1-Áàéðç¿éí íýð: ÃÎÂÜ
 2-Ìàëûí áýë÷ýýðèéí õîëáîãäîë. Ìîíãîë îðíû ÕÎÎÐ, ÃÎÂÜèéí ÖÀÉÄÀÌ 
ãàçàðò ìàë ãîâèëîíî-õóæèð äàâñòàé, óñ óðãàìàë òýãø-äºðâºí óëèðàëä ìàëä ýýëòýé, 
àéë ºâºëæíº-íºìºðòýé.
 3-ÖÀÉÄÀÌûí îðøèõ ãàçðûí ãàäàðãóóãèéí õýëáýð-ãàçðûí àé (óðî÷èùå) áóþó 
îðøèöûí õýâøèíæ (ìåñòîîáèòàíèå, habitat)-ÒÎÉÐÈÌ, ÕÎÎËÀÉ ìýò ñºðºã ãàäàðãóó-
ÒªÕªÌ, ÕªÍÄÈÉ íü òóñàëíà.
 4-Óðãàìàëæèë áóþó óðãàìàë íºìðºãèéí ÿâàé-(ôèçèîíîìèÿ, face) ä¿ð ¿çýìæ: 
òóðàã ¿åòýí (ÄÝÐÑ, ØÀÃØÓÓÐÃÀ ãì), òà÷èð ç¿ëýã (ÓËÀËÆ, ÒÀÀÍÀ ÑÎÍÃÈÍÎ), 
õýñýã áóñàã ñººã, ñººãºíöºð (ÁÓÄÀÐÃÀÍ, ÕÀÐÌÀÃ, ÁÓÒÀÐÃÀÍÀ, ÁÓÐÃÀÑ, ÕÀÐÃÀÍÀ) 
ìîäíû (ÕÀÉËÑ, ÒÎÎÐÎÉ ÓËÈÀÑ) øóãóé çýðãýýð ÿëãàðíà. Òýäãýýð íü õîîëîé õºíäèéä 
øóãàìàí, òîéðèì òºõºìä ºðõºëæ äóíãóéðñàí îð÷èíç¿éí äýâ ò.ò ¿¿ñãýõ, õîñîëáîðëîõ, 
öîãöîëâîðëîõ ìýòýýð îð÷íîîñîî îíöãîéðñîí-ñàâøèìèéí òîãòîëöîî, á¿ëãýìäýë 
¿¿ñãýíý.
 5-Ãóóðñò óðãàìëûí ç¿éëýí á¿ðýëäýõ¿¿í.
 ×óõàìõ¿¿ òîâ÷ áîëîâ÷ ÷óõàë æàãñààëòûã òîëèëóóëàõ íü òóñ ºã¿¿ëëèéí çîðèëãî.
 Öàéäàìûí óðãàìëûí àéìàã
 ªäãºº Ìîíãîë îðíû ãîë ìºðíèé òàòàìûí ãóóðñò óðãàìëûí ç¿éëèéí á¿ðýëäýõ¿¿í 
òîäîðõîé (Ìèðêèí è äð., 1980) áîëñîí áà ÖÀÉÄÀÌ ûíõè íü Þíàòîâûí (1950) ñîíãîäîã 
á¿òýýëýýð ýõ ñóóðü íü òàâèãäñàí ãýæ áîëíî.
 ×èíãýýä àëèâàà ñîíãîäîã á¿òýýëèéí íýãýí àäèëààð äàë ãàðóé æèëèéí òýðòýýõè 
ìýäýýëýëèéã ºíºº õèð à÷ õîëáîãäîëîî àëäààã¿é õýìýýí ¿çýæ ò¿¿íä íýð ãàðñàí ãóóðñò 
óðãàìëûí íýðñèéã ò¿¿âýðëýí äîîð ñèéð¿¿ëýâ (1 ä¿ãýýð õ¿ñíýãò).
 ÖÀÉÄÀÌûí ãóóðñò óðãàìëûí àéìãèéã Äýðñòýé ãàçàð, òîéðèìûí õýìýýõ õî¸ð 
õýâøèíæ-îðøèöîä õóâààí òóñá¿ðèéã õàíãàé, õîîð, ãîâèéí õýýð, öºëèéí 4 á¿ñë¿¿ð, 
á¿ñèéí òàðõöààð (Þíàòîâ, 1950) àëèâàà äýâëýý (ordination) áîëîâñðóóëàëòã¿éãýýð 
çºâõºí õàéõ, àøèãëàõàä õÿëáàðûã áîäîí ëàòèí öàãààí òîëãîéí äýñýýð áàéðëóóëàí 
òîî÷ñîí áºãººä óã ýõèä íü òóñ îðíû áàÿí á¿ðä, äàâñëèãæìàë íóãà, ìîëöîã ýëñ çýðýã  
ÖÀÉÄÀÌûí çàðèì õýâøèíæèéã òóñä íü àâ÷ ¿çñýíýýñ, óðãàìàë íü õàìðàãäààã¿é 
áºãººä õàìðàãäñàí ÷ õ¿ñíýãòèéí ç¿éëèéí ¿íäñýí á¿ðýëäýõ¿¿íýýñ îíö õàëèõã¿é áàéõ 
ìàãàäëàëòàé.
  Õ¿ñíýãòèéí ëàòèí-ìîíãîë íýðèéã Òºðèéí õýëíèé çºâëºëèéí ìýäýýëèéí äàãóó 
àøèãëàâ. Óã ìýäýýëýë íü ýðäìèéí çàðèì õýâëýëä “Óëñûí íýð òîìü¸îíû êîìèññûí 
ìýäýý” ¹147 ãýãäñýí áºãººä øèíæëýõ óõààíû çàðèì òºðºë æàãèéã ìîíãîëîîð 
óðãàìëûí àìèíõýëáýðèéã áàðèìòëàí õî¸ð ÿíçààð äóóäàæ èðñýí óëàìæèëëûã 
õàðãàëçàæ Artemisia-ã Øàâàã, Øàðàëæ,  Carex-Óëàëæ, ªëºí ãýæ íýðëýñíèéã áîëãîîíî 
óó.
  ÖÀÉÄÀÌûí ýíýõ¿¿ õî¸ð ¿íäñýí õýâøèíæèéí óðãàìàë íü îð÷èíç¿éí õ¿÷ë¿¿ðèéí 
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ýðõýýð èæýëã¿é áàéãàà íü õàðààæ áàéâ÷ õýâøèíæ òóñ á¿ðèéí áàéíãûí áóþó çóðøìàë 
ç¿éë òýäãýýðèéí òààðàëäàöûí èëòã¿¿ðèéã òîãòîîõîä ìýäýýëýë ÷àìëàëòàé ó÷ðààñ 
áàéãààãààð íü òóñãàâ. ¯¿íä õàðèí õýâøèíæ òóñ á¿ðèéí ç¿éëèéí æèãä áóñ òààðàëäàöûã 
æèãäýä òîîöîõ íü íèéöòýé ãýæ ¿çýâ.
 Ýíýõ¿¿ õ¿ñíýãòèéí àãóóëãà-óðãàìàëæëûí á¿ðýëäýõ¿¿í íü (Þíàòîâ, 1954; 
1974; Þíàòîâ è äð. 1979) áóñàä ñóäëàà÷äûíõèòàé (Ëàâðåíêî, Þíàòîâ, 1960; Ñàí÷èð, 
Ãîìáîæàâ, 1968; Ìèðêèí è äð., 1980; 1983-86; Ïàíêîâà, Ôåäîðîâà, 1980; Íèêîëüñêàÿ, 
1984; 1986; Îãàðü, 1995; Hilbig, 1995; Walles de Vries et al, 1996; ×èìýäýðýãçýí, 1998; 
von Wehrden et al., 2006; Ò¿âøèíòîãòîõ íàð, 2010 ãì) ¿íäñýíäýý ä¿éõ àæýý. 
 ×èíãýýä ºðíºä ìîíãîëûí çàðèì öººí ç¿éë áîëîí ãàçàð ñàéã¿é òààðàëäàõ çàðèì 
óðãàìàë õàìðàãäààã¿éã ýñ òîîöâîë ýíý óäààãèéí æàãñààëò íü ìîíãîë îðíû ÖÀÉÄÀÌûí 
ãîëëîõ òàíèâàð áîëîõ àãààä öààøäûí ñóäàëãààã ¿¿íýýñ ýõëýí ã¿íçãèéð¿¿ëýõ áîëîâ 
óó.

1 ä¿ãýýð õ¿ñíýãò
Ìîíãîë îðíû ÖÀÉÄÀÌûí óðãàìàëæèëûí óðãàìëûí àéìàã

(Þíàòîâ, 1950)
Ç¿éë 1* 2* 3* 4* 5* 6* 7* 8*

Achnatherum splendens -   Öàãààí Äýðñ  + + + + + + + +

Agropyron cristatum -  Çóðìàíñ¿¿ë Åðõºã  + +      
Alhagi camelorum  - Õàâòãàéí Æàíòàã         +
Allium mongolicum - Õºìºë Ñîíãèíî   +  +      
Allium polyrrhizum - Òààíà Ñîíãèíî  + +      
Artemisia adamsii - ªìõèé Øàâàã   +       
Artemisia anethifolia - Áîæìîã Øàðàëæ  + + +      
Artemisia gobica - Öàéâàð Øàâàã  + +   + +   
Artemisia macrocephala - Öàðâàí Øàðàëæ  + + +      
Artemisia palustris - Àëòàí Øàðèëæ  + + +      

Artemisia xanthochroa - Òàòàíõàé Øàâàã     +     
Asparagus brachyphyllus-  Àõàðíàâ÷èò 
Õýðýýí¿¿ä     +     

Atriplex sibirica - Øîðíî Ãàãóäàé   + +   +   
Axyris amaranthoides - Ñàðâàëæ Àëèñ   + +      
Bassia dasyphylla - Áóäàí Õàìõàã    +      
Calamagrostis macilenta - Á¿äí¿ð Ñîðâî      +    
Carex duriuscula - Øèðýã Óëàëæ    + +     
Carex enervis - Ç¿ëýã Óëàëæ + + +
Chenopodium acuminatum - Øîðíîé Ëóóëü +
Chenopodium aristatum - ßãààí Ëóóëü + +
Chloris virgata -  Ãîâüåðõºã Áóëãàíñ¿¿ë +
Elaeagnus angustifolia - Õàðãèë Æèãä +
Epilobium palustre - Íàìãèéí Õºâºíöºð +
Glaux maritima - Ñºñ Öýãýýëæ + + + + + + +
Glycyrrhiza uralensis - Óðààë ×èõýðºâñ +
Halerpestes salsuginosa - Öàéäàìûí Ãýö + + + + + + +
Halogeton arachnoids - Ø¿ëõýé Õîøìîã +
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Halogeton glomeratus - Áàã Õîøìîã +
Haloxylon ammodendron - Ìîíãîë Çàã + + +
Hordeum brevisubulatum - Ä¿ðâà Àðâàé +

Iris lactae - Ãîëûí Öàõèëäàã +
Iris tenuifolia - Òàõèéí Öàõèëäàã +
Juncus salsuginosus - Ìàðçûí Ãîëºâñ + + + + +
Kalidium foliatum - Øàð Áóäàðãàí + + + +
Kalidium gracile -  Øàðìîä Áóäàðãàí + + + +
Kochia densifl ora - Óñàí Òîãòîðãîíî +
Lactuca tatarica - Òàòààð Çèðà + +
Leymus chinensis - Õèàã Ò¿íãý + + +
Leymus paboanus - Ïàáî Ò¿íãý + + +
Leymus secalinus  - ªëºí Ò¿íãý + +
Limonium aureum - Àëòàí ßëààíöýöýã +
Limonium fl exuosum - Òàõèð ßëààíöýöýã +
Lycium ruthenicum - Õàðìàã Ìàõèðñ +
Neopallassia pectinata - ¯õýð Ø¿ëõýé +
Nitraria roborowskii - Ðîáðîâñêèéí Õàðìàã +
Nitraria sibirica - Äîâöîã Õàðìàã + + + +

Peganum harmala -Àðãàëèéíèäýý ªìõèéºâñ +

Peganum nigellastrum - Øàð ªìõèéºâñ + + +
Phragmites communis - ªâñºíõóëñ 
Øàãøóóðãà +

Plantago salsa - Ìàðçûí Òàâàíñàëàà +
Poa subfastigiata - Äýðãýð Áèåëýã +
Polygonum sibiricum - Õàðáóäàà Òàðíà + +
Polypogon monspeliensis - Öàéäàìûí 
Ñàìáàé +

Populus diversifolia - Òîîðîé Óëèàñ +

Potentilla anserine - Òóóëàéíòàãíàé Ãè÷ãýíý + +

Potentilla bifurca - Áàìáàð Ãè÷ãýíý + +
Puccinellia tenuifl ora - ªëºí Çóðìàíñ¿¿ë + + + + + +
Reaumuria soongorica-  Óëààí Áóòàðãàíà + + + + +
Salix Ledebouriana - Öàãààí Áóðãàñ + + +
Salsola abrotanoides - Õàìõàã Áóäàðãàíà +
Sasola collina - Õàð Áóäàðãàíà + +
Salsola tragus - ªðãºñò Áóäàðãàíà + +
Saussurea amara - Ýëæãýí÷èõ Õàëòàðãàíà +
Saussurea laciniata - Èìò Õàëòàðãàíà + + + +

Sophora alopecuroides - ¯íýãýíñ¿¿ëõýé Ëèäýð +

Sphaerophysa salsula-  Õîðæèãíóóð ×àõàðñ + +
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Sueda corniculata -Õýðñ Áóäàðãà + + + + + +
Tamarix ramosissima - Óëààí Ñóõàé +
Taraxacum leucanthum - Öàãààíöýöýãò 
Áàãâààõàé +

Triglochin maritime - Ìàðçûí Øèëºâñ + +
Ulmus pumila -Óÿíãàò Õàéëñ +

 
 Òàéëáàð* 1.2.3.4.-Äýðñòýé ãàçàð-(äýðèñíèêè), 5.6.7.8.òîéðèì-(çàñîë¸ííûå íèçèíû), 1.5-õàíãàéí õýýð, 
2.6-õîîðûí õýýð, 3.7-ãîâèéí õýýð, 4.8-ãîâèéí öºë.
 
 Ãýâ÷ ºäãººãèéí ìýäýý çàíãè óëàì ã¿íçãèéðýõèéí õèðýýð ìýäýýíèé àãóóëãà óëàì 
áàÿæèõ íü ãàðöààã¿é. Õýðýâ Þíàòîâûí (1954) ¿å, 1990-ýýä îíû (×èìýäýðýãçýí, 1989) 
ìýäýýãýýð Õàéëñ, òîîðîé Óëèàñ õî¸ð ìîä íýã äîîð îðøäîãã¿é, òîîðîé íü Àëàøàà 
öºëä óðãàäàãã¿é ìýòýýð òºñººëºãäºâ÷ áèäíèé àæèãëàëòààð òýäãýýð íü Áîðçîí 
áîëîí Ãàëáûí ãîâü-öºëèéí áàÿí á¿ðäýä (îðîí íóòàã áàÿí á¿ðä ÷ ãýãäýýã¿é) õàìòäàà 
òààðàëäàõ, ýñâýë Ñóõàé íü äîðíî òèéø òºäèé  òàðõààã¿é ñººã ìýò áîëîâ÷ Ìàíàé óëñûí 
Ñ¿õáààòàð àéìãèéí Ýðäýíýöàãààí ñóìòàé çàëãàà ªâºð Ìîíãîëûí Øèëèéí ãîëûí øèì 
ìàíäàëûí äàðõàí ãàçàðò  (Li-Bo et al, 1988) òýìäýãëýãäæýý. ¯¿ãýýð ÷ ¿ë áàðàí ñàÿõè 
íóòàãò Ìîíãîëûí õàíãàé ãàçðûí îëîí ç¿éë óðãàìàë öàéäàìä íü óðãàäàã áîëîëòîé.
 Õýäèéâýýð òóñ óëñûí ãóóðñò óðãàìëûí îð÷èíç¿éí ìýäýýëýë øèíæ Þíàòîâûí 
¿åèéí äàäõàë òºâøèíäºº ¿ëäñýí ãýõýä õèëñäýìã¿é áîëîâ÷ ºäãºº Çàã-Haloxylon, 
Õàðìàã–Nitraria, Áóòàðãàíà-Reaumuria çýðýã óðãàìàë, ÕªÄªª, ÁÀÉÄÀÌä òýëýýëæ 
îðøèõ îð÷èíç¿éí ºðãºí äàëàéöòàé íü óëàì òîäîðñîí ãýæ áîëíî. Ìîíãîë Çàã ãýõýä òóñ 
îðíû æèíõýíý ÷óëóóðõàã öºëä ãîëëîõ á¿ëãýìäýë ¿¿ñãýõèéí õàæóóãààð çàðèì ÖÀÉÄÀÌ 
áóþó ìîëöîã ýëñýðõýã õºðñòýé ãàçðààð ìîä õýëáýðòýéãýýð (íóòãèéíõèíû íýðëýäãýýð 
öàãààí Çàã) óðãàäàã. ¯¿í÷ëýí Áóòàðãàíà íü óóë, òàëûí ãîâèéí õýýðèéí óðãàìàëæèëä 
÷óõàë áàéð ýçëýõèéí çýðýãöýýãýýð ÖÀÉÄÀÌûã õºäººä øèëæèõ áýë÷èðò àðâèí óðãàõ 
îíöëèãòîé ãì. Ýíý ìýòýýð ÖÀÉÄÀÌûí ñóäàëãàà ã¿íçãèéðâýë óðãàìëûí ç¿éëèéí 
á¿ðýëäýõ¿¿í, îð÷èíç¿é, ãàçàðç¿éí ìýäýý ñýëò óëàì áàÿæèõ ÿíçòàé.
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Summary

RECOGNITION OF TSAIDAM IN MONGOLIA 

Manibazar N.
Institiute of Botany, MAS

 Abstract
 Tsaidam is ecological variety of hydro morphological ecosystem on Central 
Asian Flood Plain River. The author used the A.Yunatov (Yunatov, 1950) as a main 
reference material for Mongolian vegetation: for “toirim” and “Ders grass (Achnatherum 
splendens) community’’ as indicators of Tsaidam.

 Key words:  Baidam, Gobi,  Khangai, Khorr-steppe, Tsaidam
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CONTRIBUTION TO THE KNOWLEDGE OF THE FLORA OF THE TRANSALTAY 
GOBI IN MONGOLIA

1Oyuntsetseg B., 1Tungalag R., 2Urgamal M. 
1Mongolian National University

 2Institute of Botany, MAS 

 Abstract
 During the expedition to the Transaltay Gobi in August-September, 2004; March-April, June-July 2006; 
June-August 2007; total 610 specimens of vascular plants were collected. They are deposited in the Herbarium of 
the National University of Mongolia (UBU) and Herbarium of Institute of Botany, MAS (UBA). The collected material 
comprises total 139 species, 90 genus and 31 families.

 Key words: Transaltay gobi, herbarium, species, fl ora, family, genus

 Introduction
 The main work on the vascular fl ora of Mongolia has been the “Key to the 
vascular plants of Mongolia (with an atlas)” by Gruvob (1982). In 1996, Gubanov pub-
lished a “Conspectus of fl ora of Outer Mongolia (vascular plants)” intended to be early 
stage of a critically revised “Flora of Outer Mongolia”. The conspectus (Gubanov 1996) 
sums up new data on the fl oristic composition of Mongolia and on the distribution of 
certain taxa in the territory Outer Mongolia. These data were mainly gathered by the 
Soviet-Mongolian Integrated Biological Expeditions 1971-1991 organized by the So-
viet and Mongolian Academies of Sciences, and by German botanist working together 
with botanists from the Mongolian National University of Ulaanbaatar. 
 A brief history of botanical research in Mongolia is given in Hilbig (1995) and 
Gubanov (1996). Since then, interest in the fl ora of Mongolia has been further stimu-
lated by the “Flora of China” project (published by Science Press Beijing, China, and 
Missouri Botanical Garden Press, U.S.A.,1994, on-going). 
 Knowledge of the fl oristic composition of Mongolia is important for biogeograph-
ic and fl orogenetic reasons. The region’s fl ora is reasonably well known (Gubanov, 
1996; Grubov, 2000; 2001; Jager et al., 1985), but knowledge on the vegetation of 
the Gobi is only available on a coarse nationwide scale (Yunatov, 1954; 1990; Hilbig, 
1990; Lavrenko & Karamysheva, 1993; Gunin & Vostokova, 1995; Hilbig, 1995; 2000). 
Detailed knowledge about the vegetation is the fi rst step towards a comprehensive 
ecological protection framework (von Wehrden, 2005; von Wehrden & Wesche, 2005b; 
von Wehrden & Wesche, 2005a). 
 The suchlike derived syntaxonomical system can be used as ground truth data 
for a standard vegetation mapping process (von Wehrden et al., in print). The results 
here presented are part of a protection framework, which is covering all protected areas 
within the whole southern Mongolian Gobi. The fl ora of the region is described within 
several fl ora volumes (Gubanov 1996; Grubov 2000; 2001). However knowledge about 
the vegetation of the Gobi is only available on a coarse scale (Junatov 1974; Ulziihutag 
1989;  Hilbig, 1990; Lavrenko and Karamysheva, 1993; Buyan-Orshikh, 1995). Hilbig,( 
2000) Gunin and Vostokova (1995) presented a nationwide overview of the plant com-
munities.
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 Biogeographic signifi cance of the Trans-Altai Gobi
 Geomorphology:
 The Gobi is part of the Eurasian dry land belt that reaches from westernmost 
northern Africa to the eastern parts of northern China. It covers large regions in north-
ern Inner Mongolia, eastern Kazakhstan and in southern Outer Mongolia. The Great 
Gobi A covers much of the fl oristic region of the Trans-Altai Gobi (after Gubanov, 1996), 
which is situated in the Southwest of Mongolia towards the boundary of China, and 
comprises the driest parts of the Mongolian territory. 
 The Trans-Altai Gobi lies between the eastern spurs of the Mongolian Altai and 
Gobi Altai mountains to the north and east, respectively, and the Pei Mountains to the 
south. The plain is elevated, sharp, and rugged. Alongside the plains and the isolated 
group of low, rounded hills is a fairly extensive mountain area that extends more than 
10 km out into the plain. The mountains are barren and broken up by dry ravines. The 
western section of the Trans-Altai Gobi is basically a plain, too, but it is interspersed 
with small raised areas and furrowed by dry riverbeds and, again, with extensive salt 
marshes. In the central portion this fragmentation increases, and mesas (fl at-topped, 
steep-sided hills) appear along with dry gullies ending in fl at depressions, occupied by 
tackier (clayey tracts). 
  Climate
  The area is part of the cold deserts of Central Asia and has a highly continental 
climate (Weischet & Endlicher 2000). Two atmospheric circulation systems control the 
precipitation patterns un this part of Mongolia. The monsoon system is responsible for 
the almost exclusive summer precipitation east of some 100° E longitude, while the 
western, i, e. Dzungarian parts of Mongolia are infl uenced by western disturbances 
from the Mediterranean region, which cross the Turanic highlands. 
 The Transaltay Gobi is screened against both circulation systems, and neither 
gets much rain in summer nor in winter. Mountains generally receive more precipitation 
than lowlands in the Gobi (Wesche et al. 2005; Retzer et al.2006), and peaks might 
receive slightly above 100 mm even in the dry Transaltay Gobi (Hijmans et al. 2005). 
 The rainfall is largely restricted to the summer; snow seems to be rare. Hot 
summers and cold winters characterize the temperature regime. The diurnal tempera-
ture ranges are generally smaller in summer than during winter, when the Siberian 
anticyclone dominates the climate resulting in temperatures below -20° C. due to the 
low cloud cover, radiation heats the surface during the day, while intense re-radiation 
at night leads to cold conditions and thus to extreme diurnal temperature changes. In 
spring, the Siberian anti-cyclone collapses resulting in high wind speeds and often in-
tense storms (Barthel, 1983). This and the overall low amount of atmospheric moisture 
and dust result in a high annual evaporation.
 Flora and vegetation
 E.I. Volkova., E. I. Rachkovskaya., V.I. Gruvob., Ch. Sanchir and G. Tseren-
baljid studied fl ora Transaltai Gobi. D. Chimedregzen studied vegetation of oasis, bio-
logical and ecological peculiarities of oasis ecosystem. But any study on the fl ora and 
vegetation Transaltai Gobi has not been held for last 10 years, in which period the fl ora 
and vegetation have greatly due to climate change, decrease in precipitation, warming, 
wind storm, sand movement, drought and decrease of ground water level.
 The vegetation on intermediate elevations in the Transaltay Gobi is diffuse and 
dominated by perennials, but these come highly contracted to drainage sites in the arid 
depressions and at water accumulation sites within the oases (Bobrovskaja, 1985). 
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 Expedition route and collected material
  Compared to other parts of the Transaltay Gobi, knowledge of the fl ora of the 
Transaltay Gobi is still limited. This most south western of Mongolia was for a longer 
time a military prohibited area and only hardly or not at all accessible for botanists. 
  In June-July 2006 we joint the 5th “Gobi Desert Small Mammalls” expedition of 
the Georg-August-University, Goettingen, Germany and National University of Mon-
golia, Ulaanbaatar to the Bayanhongor, Gobi-Altai and Umnugobi Aimag. During the 
expedition we made geobotanical studies in the plantgeographic regions Gobi-Altai 
and Transaltai Gobi. 

 Photo 1. Road of the trip for Institute of Botanical and Great Gobi project team 
    (05, August - 05, September 2004 year)
 Within the framework of a scientifi c partnership between National University of 
Mongolia,Ulaanbaatar and the Scientifi c Exploration Society, England (the Scientifi c Explo-
ration Society has now undertaken two successful expeditions to Mongolia. Working with 
eminent Mongolian scientists, discoveries were made of rare endemic fl ora and dinosaur 
fossils in the Gobi desert.) fi nanced by the Scientifi c Exploration Society, the expedition to 
the most south western part of Mongolia has been carried out in June/July 2007, organized 
by Prof. Terbish from the Ecology Department of the National University of Mongolia, Ul-
aanbaatar. The expedition started from Bayanhongor aimag to Bayantooroi, Eej Hairhan, 
Shar teeg, Aj Bogd mountain, Atas Inges mountain and to back Ulaanbaatar (Photo 1). 
 Following Grubov (1982), the expedition area is located in the regions Valley of 
Lakes (11), Gobi-Altai (13), Trans-Altai Gobi (15). Each expedition point marked by a num-
ber and specifi ed in Table 1, 2.
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Table 1
Characterisation of collecting sites 

 (Expidetion by Mongolian National University team, 2006, 2007).

Collecting Site 
number (Date) Provenance Coordinates; Elevation Habitat

Region 
(Grubov 
1982)

1. (26.06.2006)
Gobi-Altai Aimag, 

Biger Sum 
(Myangan)

N 45°36,669 
E097°24,257 1545 m Gobi desert Gobi-Altai 

(13)

2. (27.06.2006) Gobi-Altai Aimag, 
Tsogt Sum 

N 45°32,198 
E097°18,342 1880 m

Mountain dry 
steppe

Gobi-Altai 
(13)

3. (28.06.2006)
Gobi-Altai Aimag, 

Tsogt Sum (Buuriin 
gol)

N45°06,751, 
E096°04,180 1154 m

saline soils in 
desert,

Transaltai 
Gobi (15)

4.  (28.06.2006)
Gobi-Altai Aimag, 

Tsogt Sum (Buuriin 
gol)

N45°09,505, 
E095°56,320 1361 m

saline soils in 
desert,

Transaltai 
Gobi (15)

5. (27.06.2006)
Gobi-Altai Aimag 
Tsogt Sum (Eej 

Khairkhan)

N 45°01,503 
E096°13,600 1144 m

Sandy places, 
rocky places in 

desert, 

Transaltai 
Gobi (15)

6. (01.07.2006)
Bayanhongor 

Aimag Bayan-Lig 
Sum (Shar khulst)

N 44°18,391 
E101°41,753 1087 m

 desert, sandy 
places and 
saline soils

Gobi-Altai 
(13)

7. (2.07.2006)
Bayanhongor 
Aimag Bayan-

Undur Sum

N 44°47,055 
E098°44,016 2355 m

Mountain dry 
steppe, arid 

slopes

Gobi-Altai 
(13)

8. (19.06.2007) Bayanhongor 
Aimag Jinest Sum

N 45°52,206 
E100°28,748 1791 m

Gobi-Altai 
(13)

9. (19.06.2007) Bayanhongor 
Aimag Bogd Sum

N 45°12,028 
E099°50,628 1368 m

Gobi-Altai 
(13)

10. (19.06.2007)
Bayanhongor 
Aimag Bayan-

Undur Sum

N 44°57,962 
E099°11,721 1820 m

Gobi-Altai 
(13)

11. (20.06.2007)
Bayanhongor 

Aimag Bogd Sum 
Center

N 44°48,116 
E098°39,460  2379 m

Gobi-Altai 
(13)

12. (20.06.2007) Gobi-Altai Aimag 
Erdene Sum 

N 44°42,508 
E098°15,023  1827 m

Transaltai 
Gobi (15)
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13. (20.06.2007) Gobi-Altai Aimag 
Erdene Sum 

N 44°48,501 
E097°21,996  1352 m

Oasis of 
Zarman

Transaltai 
Gobi (15)

14. (21.06.2007) Gobi-Altai Aimag 
Erdene Sum 

N 44°58,827 
E096°32,087  1082 m Bayan tooroi, Transaltai 

Gobi (15)

15. (22.06.2007) Gobi-Altai Aimag 
Tsogt Sum 

N 44°51,977 
E096°35,970  1097 m

Zahiin usnii 
bulag

Transaltai 
Gobi (15)

16. (23.06.2007) Gobi-Altai Aimag 
Tsogt Sum 

N 44°54,762 
E096°15,553  1253 m Eej Hairhan Transaltai 

Gobi (15)

17. (27.06.2007) Gobi-Altai Aimag 
Tsogt Sum 

N 45°01,170 
E096°13,525  1169 m

Vegetable 
garden

Transaltai 
Gobi (15)

18. (27.06.2007) Gobi-Altai Aimag 
Tsogt Sum 

N44°48,817 
E096°103,686  1490 m

Transaltai 
Gobi (15)

19. (29.06.2007) Gobi-Altai Aimag 
Altai Sum 

N44°11,314 
E095°38,930  1170 m

Nomin 
tsenheriin gobi,

Transaltai 
Gobi (15)

20. (30.06.2007) Gobi-Altai Aimag 
Altai Sum 

N44°06,733 
E095°44,012  1097 m Shar Teeg Transaltai 

Gobi (15)

21. (01.07.2007) Gobi-Altai Aimag 
Altai Sum 

N44°44,580 
E095°06,009  2145 m

Aj Bogd 
mountain

Transaltai 
Gobi (15)

22. (05.07.2007) Gobi-Altai Aimag 
Tsogt Sum 

N43°51,310 
E095°42,605  814 m Hiliin post Transaltai 

Gobi (15)

23. (05.07.2007) Gobi-Altai Aimag 
Tsogt Sum 

N43°49,260 
E095°38,393  525 m

Tsenheriin 
hooloi

Transaltai 
Gobi (15)

24. (05.07.2007) Gobi-Altai Aimag 
Tsogt Sum 

N43°16,364 
E096°48,891  1609 m

Oasis Tsagaan 
Ders

Transaltai 
Gobi (15)

25. (08.07.2007) Gobi-Altai Aimag 
Erdene Sum 

N43°27,639 
E097°21,264  942 m East Sharga Transaltai 

Gobi (15)

26. (09.07.2007) Gobi-Altai Aimag 
Erdene Sum 

N43°18,183 
E097°46,710  1203 m

Oasis of Shar 
Huls

Transaltai 
Gobi (15)

27. (09.07.2007) Gobi-Altai Aimag 
Erdene Sum 

N44°09,924 
E097°58,901  1581 m

Edrengiin 
Nuruu

Transaltai 
Gobi (15)

28. (10.07.2007)
Bayanhongor 
Aimag Bayan-

Undur Sum 

N44°37,682 
E098°42,185  1954 m Amarbyant Hiid
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Table 2
Characterisation of collecting sites in August 2004 

(by Institute of Botany and Great gobi project)

Site 
¹ Site name Name association Coordinat

001 Gobi-altai aimag, tsogt sum, 
maikhan moutain

Haloxylon ammodendron-
Ephedra przewalskii-
Zygophyllium xanthoxylon

N44°28.721
E096°20.098

002 Gobi-altai aimag, tsogt sum,  
maikhan bulag

Caragana-Haloxylon 
ammodendron

N44°25.522
E096°15.652

003 Gobi-altai aimag, tsogt sum, 
khar khairkhan mountain

Haloxylon ammodendron-shrub 
desert

N44°06.997
E096°18.396

004 Gobi-altai aimag, tsogt sum, 
mayngan tooroin bulag

Haloxylon ammodendron-
Calligonium mongolicum

N43°59.862
E096°11.232

005 Gobi-altai aimag, tsogt sum, 
mayngan tooroin bulag

Iljinia regelii- Haloxylon 
ammodendron

N43°50.579
E095°54.051

006 Gobi-altai aimag, tsogt sum, 
atas bogd, bor mountains

Euratio ceratoides-anabasis 
brevifolia-Zygophyllium 
xanthoxylon

N43°08.964
E096°15.124

007 Gobi-altai aimag, tsogt sum, 
taliin meltes oasis

  Populus diversifolia-Tamarix 
ramosissima-fragmites communis

N43°00.176
E096°33.094

008 Gobi-altai aimag, erdene sum, 
tsagaan tokhoi mountain

Ephedra przewalskii-Anabasis 
brevifolia

N43°12.630
E097°36.358

009 Gobi-altai aimag, erdene sum, 
naran savstein mountain

Haloxylon ammodemdron-
Ephedra przewalskii

N42°52.164
E097°03.857

010 Gobi-altai aimag, erdene sum, 
shar khulstain oasis

Populus diversifolia-Tamarix 
ramosissima-Fragmites communis

N43°18.231
E097°46.655

011 Gobi-altai aimag, erdene sum, 
shar khulstain mountain

Anabasis brevifolia-Zygophyllum 
xanthoxylon-Salsola passerina

N43°18.148
E097°46.740

012 Gobi-altai aimag, erdene sum, 
tsagaan burgastain oasis

Populus diversifolia-Tamarix 
ramosissima-Salix ledebouriana-
Fragmites communis

N43°15.148
E097°56.846

013
Bayankhongor aimag, bayan-

undur sum, ñóì, khukh 
tumurtein mountain

Populus diversifolia-Tamarix 
ramosissima- Fragmites 
communis

N43°10.891
E098°16.735

014
Bayankhongor aimag, bayan-

undur sum, ñóì, lantanz 
mountain

Haloxylon ammodemdron-
Calligonium mongolicum-
Ephedra przewalskii

N43°20.557
E098°14.248

015
Bayankhongor aimag, bayan-

undur sum, ñóì, ëàíòàçûí 
íóðóóíû àð õºíäèé

Haloxylon ammodemdron-
Ephedra przewalskii

N43°28.798
E098°01.712

016 Gobi-altai aimag, erdene sum, 
tsenkher mountain Iljinia regelii-Tribulus terrestris N43°37.816

E097°28.383
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017 Gobi-altai aimag, erdene sum, 
kholboo zangad mountain

Iljinia regelii-Calligonium 
mongolicum

N43°44.395
E097°21.517

018 Gobi-altai aimag, erdene sum, 
kholboo zangad mountain

Ephedra przewalskii-Zygophyllum 
xanthoxylon

N43°53.359
E097°18.571

019 Gobi-altai aimag, erdene sum, 
zangad oasis

Haloxylon ammodendron-Tamarix 
ramosissima –Salsola passerina

N43°50.858
E097°11.968

020 Gobi-altai aimag, erdene sum, 
buuriin khyar mountain

Haloxylon ammodemdron-
Ephedra przewalskii-Calligonium 
mongolicum

N43°51.534
E097°00.211

021 Gobi-altai aimag, erdene sum, 
choigiin us oasis Iljinia regelii N43°41.610

E097°58.817

022 Gobi-altai aimag, erdene sum, 
shiluustein khar uul

Ephedra przewalskii-Zygophyllum 
xanthoxylon-Haloxylon 
ammodendron

N43°26.738
E097°07.254

023 Gobi-altai aimag, erdene sum, 
inges mountain

Salsola passerina-Ephedra 
przewalskii

N43°21.134
E097°07.330

024 Gobi-altai aimag, erdene sum, 
inges mountain

Salsola passerina- Sympegma 
regelii

N43°17.282
E096°59.999

025 Gobi-altai aimag, erdene sum, 
inges mountain Sympegma regelii-shrubs N43°17.907

E097°00.894

026 Gobi-altai aimag, erdene sum, 
inges mountain, bogtsiin us

Fragmites communis-
achnatherum splendens

N43°15.802
E096°48.572

027 Gobi-altai aimag, erdene sum, 
inges mountain Anabasis brevifolia-shrubs N43°16.368

E096°48.869

028 Gobi-altai aimag, tsogt sum, 
inges and atas mountain

Sympegma regelii-Caragana 
leucophloea-Zygophyllum 
xanthoxylon

N43°18.890
E096°06.092

029 Gobi-altai aimag, erdene sum, 
atas and inges, choniin dovon

Haloxylon ammodendron-Tamarix 
ramosissima–fragmites communis

N43°27.264
E096°47.909

030 Gobi-altai aimag, tsogt sum, 
arslan khairkhan mountain

Haloxylon ammodendron-Iljinia 
regelii

N43°36.645
E096°20.974

031 Gobi-altai aimag, tsogt sum, 
arslan khairkhan mountain

Haloxylon ammodendron-Tamarix 
ramosissima

N43°53.494
E096°31.078

032
Gobi-altai aimag, tsogt sum, 

otgon and gants serven 
mountain

Haloxylon ammodendron-Tamarix 
ramosissima

N44°14.732
E096°38.543

033 Gobi-altai aimag, tsogt sum, 
otgoniin us oasis Grass-sedge N44°23.607

E096°44.972

034 Gobi-altai aimag, erdene sum, 
edrengiin nuruu Haloxylon ammodendron-grass N44°33.470

E096°47.382

035 Gobi-altai aimag, erdene sum, 
edren, togoon us

Achnatherum splendens-fragmites 
communis-grass

N44°35.541
E096°49.652
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036 Gobi-altai aimag, erdene sum, 
edrengiin nuruu mountain Stipa glaerosa-Sympegma regelii N44°40.060

E096°51.601

037
Gobi-altai aimag, altai sum,, 
õàð õàéðõàíû ãàíäèãàðûí 

õàæóó àì

Sympegma regelii-Zygophyllum 
xanthoxylon-Ephedra przewalskii 

N4414.107
E096°12.922

038
Gobi-altai aimag, altai sum,, 
slops of har hairhan, harvin 

mountain 

Sympegma regelii-Zygophyllum 
xanthoxylon-Ephedra przewalskii

N44°14.229
E096°10.506

039
Gobi-altai aimag, altai sum,, 
slops of har hairhan, harvin 

mountain

Sympegma regelii-Zygophyllum 
xanthoxylon

N44°15.812
E096°03.022

040
Gobi-altai aimag, tsogt 

sum, north east eej hairhan 
mountain 

Haloxylon ammodemdron N44°35.925
E096°27.083

041 Gobi-altai aimag, tsogt sum, 
eej khairkhan mountain Salsola passerina N44°29.817

E096°26.518

042 Gobi-altai aimag, altai sum, aj 
bogd and khar del mountain Sympegma regelii-shrubs N44°24.111

E095°48.433

043 Gobi-altai aimag, altai sum, 
khar deliin nuruu

Stipa glaerosa-Anabasis 
brevifolia- Sympegma regelii

N44°29.852
E095°44.796

044 Gobi-altai aimag, altai sum, 
shiveet mountain

Amygdalus pedunculata-
Caragana leucophlaea-Stipa 
glearosa

N44°29.013
E095°56.112

045 Gobi-altai aimag, altai sum, 
shiveet mountain, shiveetiin us Achnatherum splendens-grass N44°29.192

E095°59.919

046 Gobi-altai aimag, altai sum, 
shiveet ulaan mountain Stipa glaerosa-shrubs N44°22.855

E096°02.595

047 Gobi-altai aimag, tsogt sum, 
maikhan mountain Tamarix ramosissima –grass N44°25.992

E096°16.859

048 Gobi-altai aimag, altai sum, 
takhilgiin us oasis

Achnatherum splendens-
Fragmites communis

N44°32.346
E096°08.587

049 Gobi-altai aimag, altai sum, eej 
khairkhan, tsakhiurtiin us

Tamarix ramosissima- 
Achnatherum splendens-fragmites 
communis

N44°50.637
E096°01.299

 In the presented short contribution we provide the list of collected plants, were 
fi rst records for the region covered by expedition, and might therefore be a valuable 
contribution to the knowledge of the fl ora of the Transaltay Gobi. All collected herbarium 
specimens of vascular plants are listed in Table 3, 4. They are deposited in the Herbarium 
of the National University of Mongolia, Ulaanbaatar (UBU) and Herbarium Institute of 
Botany, MAS (UBA). Families and within them specimens are listed alphabetically. 
Some species could not be conclusively determined. Determination followed mainly 
Grubov (1982), the Flora Sibiriae (Malyshev, 1987-1997) and Flora China (2001).
 Within the scope of our own research, special attention was given to the Bras-
sicaceae, Chenopodiaceae, Zygophylaceae and Umbelliferae.
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Table 3
 List of species and families of vascular plants for collected in the regions 

Transaltay Gobi (by Institute of Botany, National University of Mongolia and 
Great gobi project team)

Name species and belonging families Entered to 
datasheet Collected Determined

1. Ephedraceae (3 species) 
    1. (1) Ephedra przewalskii Stapf.
    2. (2) E.glauca Regel
    3. (3) E.equisetina Bunge

+
+
+

+
+
-

-
+
+

2. Juncaginaceae (1 species)
    4. (1) Triglochin maritimum L. + + +

3. Poaceae (13 species)
    5. (1) Setaria viridis (L.) Beauv.
    6. (2) Achnatherum splendens (Trin.) Nevski
    7. (3) Stipa glaerosa P.Smirn.
    8. (4) S.gobica Roshev.
    8. (5) Polypogon monspeliensis (L.) Desf.
    9. (6) Chloris virgata Sw.
    10. (7) Enneapogon borealis Griseb.
    11. (8) Phragmites communis Trin.
    12. (9) Festuca lenensis Drob.
    13. (10) Agropyron cristatum (M.Beib.) Beauv.
    14. (11) Ptilogrostis Pelliotii (Danguy) Grub.
    15. (12) Hordeum bogdanii Wilensky
    16. (13) Leymus secalinus (Georgi) Tzvel.

+
+
+
+
+
+
+
+
+
+
+
+
+

+
-
+
+
+
+
+
-
-
+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
+
+

4. Cyperaceae (2 species)
    17. (1) Carex orbicularis Boott. 
    18. (2) C.enervis C.A.Mey.

+
+

-
-

+
+

5. Alliaceae (2 species)
    19. (1) Allium mongolicum Regel
    20. (2) A.polyrrhizum Turcz. et Regel

+
+

+
-

-
-

6. Salicaceae (2 species)
    21. (1) Salix ledebouriana Tretv. 
    22. (2) Populus diversifolia Schrenk

+
+

+
-

+
-

7. Polygonaceae (6 species)
    23. (1) Rheum nanum Sievers.
    24. (2) Atraphaxis pungens (Bieb.) Jaub. et Spach
    25. (3) A.bracteata A.Los.
    26. (4) Calligonum gobicum Bunge ex Maxim.
    27. (5) C.mongolicum Turcz.
    28. (6) Polygonum patulum Bieb.

+
+
+
+
+
+

+
+
+
-
+
-

-
+
+
+
+
+
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8. Chenopodaceae (25 species)
    29. (1) Chenopodium album L.
    30. (2) Ch.glaucum L.
    31. (3) Ch.botrys L.
    32. (4) Ch.prostratum L.
    33. (5) Atriplex sibirica L.
    34. (6) Euratia ceratoides (L.) C.A.Mey.
    35. (7) Ceratoides papposa Botsch. et Ikonnikov
    36. (8) Bassia dasyphylla (Fisch. et Mey.) Kuntze
    37. (9) Kochia prostrata (L.) Schrad.
    38. (10) K densifl ora Turcz.
    39. (12) K.krylovii Litw.
    40. (12) K.sieversiana (Pall.) C.A.Mey.
    41. (13) Kalidium foliatum (Pall.) Moq.
    42. (14) K.gracile Fenzl.
    43. (15) K.cuspitatum (Ung.-Sternb.)
    44. (16) Salicornia europaea L.
    45. (17) Salsola passerina Bunge
    46. (18) S.australis R.Br.
    47. (19) S.arbuscula Pall.
    48. (20) S.pestifera Nels.
    49. (21) Anabasis brevifolia C.A.Mey.
    50. (22) Iljinia regelii (Bunge) Korov.
    51. (23) Haloxylon ammodendron (C.A.Mey.) Bunge
    52. (24) Micropeplis arachnoides (Moq.) Bunge
    53. (25) Sympegma regelii Bunge

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
+
+
-
-
+
-
+
+
+
-
+
-
-
+
+
+
-
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
-
+
-
+
+
+
+
+
+
+

9. Caryophyllaceae (2 species)
    54. (1)  Stellaria amblyosepala Schrenk.
    55. (2) Arenaria meyerii Fenzl.

+
+

-
-

+
+

10. Ranunculaceae (2 species)
    56. (1) Clematis fruticosa Turcz.
    57. (2) C.soongorica Bunge.

+
+

+
-

+
+

11. Brassicaceae (8 species)
    58. (1) Ptilotrichum canescens (DC.) C.A.Mey.
    59. (2) Lepidium apetalum Willd.
    60. (3) L.obtusum
    61. (4) L.cordatum Willd.
    62. (5) L.latifolium L.
    63. (6) Cardaria pubescens (C.A.Mey.) Jarm.
    64. (7) Dontostemon elegans Maxim.
    65. (8) D.senilis Maxim.

+
+
+
+
+
+
+
+

+
-
+
+
+
+
+
+

+
+
+
+
+
+
+
+

12. Crassulariaceae (1 species)
    66. (1) Orostachys thyrsifl ora Fisch + - +

13. Rosaceae (6 species)
    67. (1) Potentilla anserina L.
    68. (2) P.bifurca L.
    69. (3) P.supina L.
    70. (4) P.multifi da L.
    71. (5) Rosa laxa Retz.
    72. (6) Amygdalus pedunculata Pall.

+
+
+
+
+
+

-
+
+
+
+
+

+
+
+
+
+
+
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14. Fabaceae (8 species)
    73. (1) Sphaerophysa salsula (Pall.) DC.
    74. (2) Caragana leucophloea Pojark.
    75. (3) Astragalus variabilis Bunge ex Maxim.
    76. (4) Astragalus sp.
    77. (5) Oxytropis sp.
    78. (6) Glycyrrhiza uralensis Fisch.
    79. (7) Thermopsis mongolica Czefr.
    80. (8) Hedysarum arbusculum Maxim.

+
+
+
+
+
+
+
+

+
+
+
-
-
+
-
+

+
-
+
+
+
-
+
+

15. Zygophyllaceae (12 species) 
    81. (1) Peganum harmala L.
    82. (2) Zygophyllum xanthoxylon (Bunge) Maxim.
    83. (3) Z.gobicum Maxim.
    84. (4) Z.rosovii Bunge
    85. (5) Z.potaninii Maxim.
    86. (6) Z.pterocarpum Bunge
    87. (7) Z.kaschgaricum Boriss.
    88. (8) Z.laitfolium Schrenk.
    89. (9) Tribulus terrestris L.
    90. (10) Nitraria sphaerocarpa Maxim.
    91. (11) N.sibirica Pall.
    92. (12) N.roborovskii Kom.

+
+
+
+
+
+
+
+
+
+
+
+

-
+
+
+
+
+
+
+
-
+
+
+

+
-
+
+
+
-
+
+
+
+
+
+

16. Euphorbiaceae (1 species)
    93. (1) Euphorbia humifusa Willd. + + +
17. Tamaricaceae (5 species)
    94. (1) Reaumuria soongorica (Pall.) Maxim.
    95. (2) Tamarix laxa Willd.
    96. (3) T.Karelinii Bge.
    97. (4) T.arceutoides Bunge
    98. (5) T.ramosissima Ledeb.

+
+
+
+
+

-
+
-
+
+

+
+
+
+
+

18. Elaeagnaceae (1 species)
    99. (1) Elaeagnus moorcroftii Wall. Ex Schlecht. + - -
19. Cynomoriaceae (1 species)
    100. (1) Cynomorium soongoricum Rupr. + + -
20. Apiaceae (1 species)
    101. (1) Seseli grubovii Vinogr. Et Sancz. + + +
21. Plumbaginaceae (3 species)
    102. (1) Goniolimon speciosum (L.) Boiss.
    103. (2) Limonium chrysocomum
    104. (3) L.tenellum (Turcz.) O.Kuntze

+
+
+

-
+
-

+
+
+

22. Apocinaceae (1 species)
    105. (1) Apocynum Hendersonii Hook. f. + + +
23. Asclepiadaceae (2 species)
    106. (1) Cynanchum sibiricum Willd.
    107. (2) Vincetoxicum sibiricum (L.) Decne.

+
+

+
+

+
+

24. Convolvulaceae (1 species)
    108. (1) Convolvulus fruticosus Pall. + + +

25. Boraginaceae (2 species)
    109. (1) Arnebia guttata Bunge
    110. (2) A.decumbens (Vent.) Coss. et Kral.

+
+

+
+

+
+

26. Labiatae (1)
    111. (1) Lagochilus ilicifolius Bge. + - -
27. Verbenaceae Juss.
    112. (1) Caryopteris mongolica Bunge. + - +
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28. Solanaceae (2 species)
    113. (1) Hyoscyamus pusillus L.
    114. (2) Lycium ruthenicum Murr.

+
+

+
+

+
+

29. Orobanchaceae (1 species)
    115. (1) Cistanche salsa (C.A.Mey.) G.Beck. + + +
30. Plantaginaceae (1 species)
    116. (1) Plantago polysperma Kar et. Kir. + - +

31. Asteraceae (23 species)
     117. (1) Asterothamnus centrali-asiaticus Novopokr.
     118. (2) Inula salsoloides (Turcz.) Ostenf.
     119. (3) Xanthium strumarium L.
     120. (4) Cancrinia discoidea (Ledeb.) Poljak.
     121. (5) Ajania fruticulosa (Ledeb.) Poljak.
     122. (6) Kaschgaria komarovii (Krasch. et Rubtz.) Poljak.
     123. (7) Artemisia scoparia Waldst. et Kit.
     124. (8) A.sphearocephala Krasch.
     125. (9) A.drancunculus L.
     126. (10) A.intricata Franch.
     127. (11) A.macrocephala Jacquem.
     128. (12) A.gobica (Krasch.) Grub.
     129. (13) A.xerophytica Krasch.
     130. (14) A.sublessingiana (Keller) Krasch. ex Poljak.
     131. (15) Echinops gmelinii Turcz.
     132. (16) Lactuca tatarica (L.) C.A.Mey.
     133. (17) Saussurea pseudosalsa
     134. (18) S.dahurica
     135. (19) Acroptilon repens (L.) DC.
     136. (20) Scorzonera divaricata Turcz.
     137. (21) Crepis fl exuosa (Ledeb.) Clarke
     138. (22) Taraxacum leucanthum (Ledeb.) Ledeb.
     139. (23) T.offi cinalis L.

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
+
-
+
+
+
+
+
-
+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

Total 31 family 90 genus 139species 139 104 129
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1ÌÓÈÑ ;  2 Áîòàíèêèéí õ¿ðýýëýí, ØÓÀ 
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 Õóðààíãóé:
 Óã ºã¿¿ëýëä Ìîíãîë îðíû Àëòàéí ºâºð ãîâüä óðãàìëûí àéìãèéí ñóäàëãààã 
ÌÓÈÑ áîëîí ØÓÀ-èéí Áîòàíèêèéí õ¿ðýýëýíãèéí ñóäàëãààíû áàãóóä 2004, 2006, 
2007 îíóóäàä ã¿éöýòãýñýí áºãººä íèéò 31 îâãèéí 90 òºðºëä õàìààðàõ 139 ç¿éëèéí 
610 õóóäàñ öóãëóóëãà á¿ðä¿¿ëñýí òàëààðõ ñóäàëãààíû ä¿í ìýäýýã îðóóëëàà. 

 Çàíãèëàà ¿ã: Àëòàéí ºâºð ãîâü, ç¿éëèéí á¿ðäýë, óðãàìëûí àéìàã, îâîã, 
òºðºë
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ÒÀÐÍÛÍ (POLYGONACEAE JUSS.) ÎÂÃÈÉÍ ÇÀÐÈÌ ÓÐÃÀÌËÛÍ ÒÎÎÑÍÛ 
ÕÝËÁÝÐÇ¯ÉÍ ÎÍÖËÎÃ

Ïóíñàëïààìóó Ã., Ìºíõçóë Ò., Çîëáàÿð Ä., Ñàéíäîâäîí Ä.
ÌÓÁÈÑ, Áàéãàëèéí Óõààíû Ñóðãóóëü

 Õóðààíãóé
 Áèä Òàðíûí îâãèéí 5 òºðëèéí 16 ç¿éë òîîñíû õýëáýðç¿éí áè÷èãëýë õèéæ ¿íäñýí ¿ç¿¿ëýëòýýð íü 
ÿëãààòàé, òºñººòýé øèíæ¿¿äèéã õàðüöóóëàí ñóäàëñíàà ñèéð¿¿ëëýý.
 
 Çàíãèëàà ¿ã: Polygonaceae, òîîñíû ìºõëºã, õýëáýð, õýìæýý, òóéë, ýêâàòîð, 
õîâèë, ýêçèí
 
 
 Îðøèë
 Òàðíûí (Polygonaceae Juss.) îâãèéí óðãàìëóóäààñ ìîíãîëä 8 òºðºë, 54 ç¿éë 
(Ãðóáîâ,1982),  òýìäýãëýãäñýí áºãººä ýäãýýð íü ìîíãîë îðíû óðãàìàë ãàçàðç¿éí 
èõýíõ ä¿¿ðýãò ºðãºí òàðõñàí áýë÷ýýð, õ¿íñ òýæýýë, ýìèéí ÷óõàë à÷ õîëáîãäîëòîé 
þì.
 Ìàòåðèàë, àðãà ç¿é 
 Óðãàìëûí òîîñíû õýëáýðç¿éí ñóäàëãààã óëàìæëàëò (Ïóíñàëïààìóó, 
2000) áîëîí àöåòîëèçèéí àðãààð ãýðëèéí “Leica” áîëîí ýëåêòðîí “Hitachi S-570” 
ìèêðîñêîï çýðýã ºíäºð ìýäðýìæòýé áàãàæ òîíîã òºõººðºìæèéí òºâøèíä ñóäëàæ 
çóðãèéã áóóëãàëàà. Òîîñíû õýìæèëò, ñòàñòèñòèê áîëîâñðóóëàëò, õýëáýðç¿éí 
áè÷èãëýëèéã îëîí óëñàä õ¿ëýýí çºâøººðºãäñºí, îð÷èí ¿åèéí àðãóóäààð õèéæ 
ã¿éöýòãýñýí áîëíî (Áîáðîâ, 1983; Ïóíñàëïààìóó, 2001). 

 ¯ð ä¿í 
 Òàðíûí (Polygonaceae Juss.) îâãèéí 5 òºðëèéí 16 ç¿éë óðãàìëûã òîîñíû 
õýëáýðç¿éãýýð ÿëãààòàé áîëîõûã õàðüöóóëàí ñóäàëëàà (Ãðóáîâ, 1982).  Òàðíûí 
îâãèéí  P.angustifolium Pall., P.valerii A.Skvortz. ç¿éë¿¿äèéã Aconogonon (Meisn).Rchb., 
P.cordifolium (Tursz.) Losinsk., P.viviparum L. çýðýã ç¿éë¿¿äèéã Bistorta (L.)Scop., 
P.sibiricum Laxm.-èéã Knoringia (Czukav.).Tzvelev, P.amphibium L.-èéã Persicaria Mill., 
P.aviculare L.-èéã Polygonum L. òºðºëä (Ãóáàíîâ,1996) àíãèëñàí áàéäàã (1-ð õ¿ñíýãò).

1-ð õ¿ñíýãò
Òàðíûí  (Polygonaceae Juss.) îâîãò õàìààðàõ 16 ç¿éëèéã áóñàä òºðë¿¿äýä

ñàëãàæ îðóóëñàí áàéäàë (Ãóáàíîâ, 1996) 
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1 Rheum nanum Sievers +

2 Rh.undulatum L. +
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3 Rumex acetosella L. +
4 R. Marshallianus Reichb. +

5 R. Gmelinii Turcz. +

6 Rumex sp. +

7 Atraphaxis pungens (M.B.)Jaub.
et Spach

+

8 Calligonum mongolicum Turcz. +

9 P.aviculare L. +

10 Polygonum sp. +
11 P.viviparum L. +
12 P.c ordifolium (Tursz.) Losinsk. +
13 P.amphibium L. +
14 P.sibiricum Laxm. +
15 P.angustifolium Pall. +
16 P.valerii A.Skvortz. +

 
 Òàðíûí (Polygonaceae Juss.) îâãèéí 9 òºðëèéí 16 ç¿éë óðãàìëûí òîîñíû 
áè÷èãëýëèéã õèéæ äàðààõ ¿ð ä¿íä õ¿ðëýý. ¯¿íä:
1. Òîîñíû ìºõëºã¿¿ä õýëáýðýýðýý áººðºíõèé (P. amphibium L., Calligonum mongolicum 
Turcz., Rumex sp,) áººðºíõèéä¿¿ (Rumex acetosella L., R.Gmelinii Turcz., Rheum nanum 
Sievers., Rheum  undulatum L.), òóéëààñ äóãóéäóó, ýêâàòîðààñ ºðãºí çóóâàí ( Atraphaxis 
pungens (M.B.)Jaub.et, Polygonum angustifolium Pall., Polygonum valerii A.Skvortz., Po-
lygonum viviparum L., Polygonum cordifolium (Tursz.) Losinsk., P.aviculare L., Polygo-
num sp, P.sibiricum Laxm., R.Marshallianus Reichb.) çýðýã ÿëãààòàé (1-ð çóðàã).  

                               

                          
                    1à.          1 á.               2 á.       3a.                    3á.

     
        4à.         5á.        6á.        7à.       8à.                9á.

 1-ð çóðàã. Òàðíûí (Polygonaceae Juss.) îâãèéí óðãàìëóóäûí òîîñíû 
ìºõëºãèéí õýëáýðç¿é a. Òîîñíû ìºõëºã òóéëààñ. á. Ýêâàòîðààñ

 Òàéëáàð* 1. P. angustifolium Pall. 2. Polygonum viviparum L. 3. P.sibiricum Laxm. 4. Polygonum amphibium 
L. 5. P.aviculare L. 6. Rheum undulatum  L. 7. R.Gmelinii Turcz. 8. Calligonum mongolicum Turcz. 9. Atraphaxis pungens 
(M.B.)Jaub.et Spach.
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2. Òîîñíû õýìæýýãýýð 20,6-55,53 ìêì, 9 ç¿éë áóþó 56,25% íü äóíäàæ õýìæýýòýé 
òîîñîíä (Polygonum L., Rumex acetosella L., Atraphaxis pungens (M.B.)Jaub.et, Po-
lygonum viviparum L., P. angustifolium Pall., P. cordifolium, P.sibiricum Laxm, Calligo-
num mongolicum Turcz., Rheum nanum Sievers) õàìãèéí æèæèã (Rumex acetosella L.) 
òóéëààñ 19,1-22,75 (20,62±1,09) ìêì, ýêâàòîðààñ 19-20 (19,9±0,8) ìêì óðò, 19,95-
22,05 (21,41±0,9) ìêì ºðãºíòýé, òîì òîîñîíä Polygonum amphibium L. (òóéëààñ 52,5-
63 (55,53±5,02)ìêì, ýêâàòîðààñ 52,5-70 (61,45±6,2) ìêì óðò, 48-59,5 (53,2±4,2) ìêì 
ºðãºíòýé) áàéíà (2-ð çóðàã). 

  
 

2-ð çóðàã. Òàðíûí (Polygonaceae Juss.) 
  îâãèéí óðãàìëûí òîîñíû õýìæýý (ìêì-ýýð)

 
 3. Òàðíûí (Polygonaceae Juss.) îâãèéí óðãàìëóóä 3 õîâèëòîé 14 ç¿éë,  4 
õîâèëòîé (Rumex gmelinii Turcz.) îëîí õîâèëòîé (Polygonum amphibium L.) áàéíà. 
Õîâèë óðò íàðèéí, õî¸ð ¿ç¿¿ðë¿¿ãýý íàðèéññàí, æèãä áóñ çàõòàé ( Polygonum an-
gustifolium Pall., Polygonum valerii A.Skvortz.), áîãèíî (Polygonum amphibium L.), 
áîãèíî, õî¸ð ¿ç¿¿ðë¿¿ãýý íàðèéññàí (Polygonum viviparum L., Polygonum cordifolium 
(Tursz.), P.sibiricum Laxm.), ã¿í õýð÷èãäñýí, óðò, íàðèéí, õóðö ¿ç¿¿ðòýé (Rheum na-
num Sievers.) çýðýã ÿëãààòàé.
 4. Ãàäààä ñ¿âòýé  5 ç¿éë ( P.sibiricum Laxm, Rumex acetosella L., Rumex Gmeli-
nii Turcz. R.marshallianus Reichb., Calligonum mongolicum Turcz.), äîòîîä ñ¿âòýé 9 
ç¿éë 
(Polygonum angustifolium Pall., Polygonum valerii A.Skvortz.), Polygonum viviparum L., 
Polygonum cordifolium (Tursz.), P.aviculare L., Polygonum sp, Rheum nanum Sievers., 
Rheum undulatum  L. Rumex sp, Atraphaxis pungens (M.B.)Jaub.et.), ñ¿âã¿é (Polygonum 
amphibium L.) áàéíà. 
 5. Ýêçèíýýðýý 1,39-3,67 ìêì, õàìãèéí íèìãýí íü Rumex acetosella L. (1,26-1,4 
(1,39±0,2) ìêì) õàìãèéí çóçààí  P. amphibium L. (3,5-4,2 (3,67±0,2)) áàéíà.
 6. Òîîñíû ìºõëºã ãàäàðãóóí õýýãýýðýý  ìºõëºãºðõ¿¿ (Polygonum angustifolium 
Pall., Polygonum valerii A.Skvortz.), P.aviculare L., Rheum undulatum  L., Rheum nanum 
Sievers.,) ñ¿âýðõ¿¿ ( P.sibiricum Laxm, Rumex acetosella L., R.marshallianus Reichb., 
Rumex sp.) òîðëîã (Polygonum viviparum L., Polygonum cordifolium (Tursz.), Rumex 
gmelinii Turcz., Atraphaxis pungens (M.B.)Jaub.et, Calligonum mongolicum Turcz., Po-
lygonum amphibium L.) çýðãýýð ÿëãàãäàæ áàéíà. 
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 Ä¿ãíýëò
 1. Òàðíûí (Polygonaceae Juss.) îâãèéí óðãàìëóóäûí òîîñíû ìºõëºã 3, 4, 
îëîí õîâèë, ãàäààä, äîòîîä ñ¿âòýé. Õýìæýýãýýðýý 20,6-55,53 ìêì. Õîâèë, ºðãºí, 
íàðèéí, óðò, áîãèíî áàéäàã. Äîòîîä ñ¿â òîì, ãàäààä ñ¿â õîâèë äýýð áàéðëàäàã áà 
æèæãýâòýð äóãóé, çóóâàí õýëáýðòýé. Ãàäàðãóóí õýý ìºõëºãºðõ¿¿, ñ¿âýðõ¿¿, òîðëîã. 
Ýêçèí 1,3-3,67 ìêì, ñàëõèàð òîîñ õ¿ðòäýã óðãàìëóóäàä íèìãýí, øàâüæààð òîîñ 
õ¿ðòäýã óðãàìëóóäàä çóçààâòàð. 
 2. Òîîñíû õýëáýðç¿éí ãîë ¿ç¿¿ëýëò áîëîõ õýëáýð, õýìæýý, õîâèë, ñ¿â, 
ãàäàðãóóí õýý, ýêçèíýýð óðãàìëûí àíãèëàëç¿éí ýðãýëçýýòýé àñóóäëûã øèéäâýðëýõ 
áîëîìæòîé. 

 Íîì çîõèîë
 Áîâðîâ À.Å., Êóïðèÿíîâà Ë.À., Ëèòâèíöåâà Ì.Â., Òàðàñåâè÷ Â.Ô., 1983. “Ñïîðû è ïûëüöà”   
Ëåíèíãðàä, Íàóêà, 
 Ãðóáîâ Â.È. 1982. Îïðåäåëèòåëü ñîñóäèñòûõ ðàñòåíèé ìîíãîëèè.  Ë. Íàóêà.  Ñ. 28-49.
 Ãóáàíîâ È.À. 1996.   Êîíñïåêò ôëîðû Âíåøíåé Ìîíãîëèè (ñîñóäèñòèå ðàñòåíèÿ). Ìîñêâà. 
Ñ. 37-40.
 Ïóíñàëïààìóó Ã. 2001. Ïûëüöåâûå çåðíà è ì¸ä. ÓÁ., Ñ.  22-25.
 Ïóíñàëïààìóó Ã. 2000. Polygonaceae Juss. îâãèéí çàðèì óðãàìëûã òîîñîîð íü ÿëãàæ òàíèõ 
áîëîìæ. ÓÁÈÑ-èéí ýðäýì øèíæèëãýýíèé á¿òýýë. ÓÁ. 78-81-ð òàë.

 Ðåçþìå

ÌÎÐÔÎËÎÃÈ×ÅÑÊÈÅ ÎÑÎÁÅÍÍÎÑÒÈ ÏÛËÜÖÅÂÛÕ Ç¨ÐÅÍ ÍÅÊÎÒÎÐÛÕ 
ÐÀÑÒÅÍÈÉ ÈÇ ÑÅÌÅÉÑÒÂ ÃÐÅ×ÈØÍÛÕ (POLYGONACEAE JUSS.)

Ïóíñàëïààìóó Ã., Ìºíõçóë Ò., Çîëáàÿð Ä., Ñàéíäîâäîí Ä.
Óíèâåðñèòåò Ìîíãîëüñêîãî Ãîñóäàðñòâåííîãî Îáðàçîâàíèÿ

   Àííîòàöèÿ:
 Ïûëüöåâûå çåðíà ñåìåéñòâà Polygonaceae Juss. 3, 4, ìíîãîáîðîçäêîâûå, 
îðîâûå, ïîðîâûå. Ðàçìåð êîëåáëÿåòñÿ îò  20,6-55,53 ìêì. Áîðîçäû øèðîêèå, 
óçêèå, äëèííûå è êîðîòêèå. Îðû êðóïíûå, ïîðû â áîðîçäàõ íåáîëüøèå, îêðóãëûå 
èëè ýëëèïòè÷åñêèå. Ñêóëüïòóðà çåðíèñòàÿ, ÿì÷àòàÿ, ñåò÷àòàÿ. Ýêçèíà 1,3-3,76 
ìêì, ó âåòðîîïûëÿåìûõ âèäîâ òîíêàÿ, ó íàñåêîìîîïûëÿåìûõ âèäîâ òîëñòàÿ. 
 Ïîêàçàòåëè (ôîðìà, ðàçìåð, áîðîçäà, îðà, ïîðà, ýêçèíà, ñêóëüïòóðà) 
ìîðôîëîãèè ïûëüöû ìîãóò ñòàòü ìàòåðèàëîì â ðåøåíèè ñîìíèòåëüíûõ âîïðîñîâ 
ñèñòåìàòèêè.

 Êëþ÷åâûå ñëîâà: Polygonaceae, ïûëüöåâûå çåðíà, ôîðìà, ñêóëüïòóðà, 
ðàçìåð, ïîëþñ, ýêâàòîð, ýêçèíà, àïåðàòóðà, áîðîçäà, îðà, ïîðà
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ÈÕ ÍÀÐÒÛÍ ×ÓËÓÓÍÛ ÕªÂÄÈÉÍ ÑÓÄÀËÃÀÀÍÄ

Öýãìýä Ö.
ØÓÀ, Áîòàíèêèéí õ¿ðýýëýí

 Õóðààíãóé:  
 2007 îíä Èõ Íàðòûí áàéãàëèéí íººö ãàçðûí Àðãàëü, ßíãèð ñóäëàëûí òºâèéí îð÷ìûí õàäàí 
òîãòîöóóäààñ õºâäèéí 114 äýýæ ìàòåðèàë öóãëóóëæ, òîäîðõîéëñíû ä¿íä 7 îâîã, 13 òºðëèéí 25 ç¿éë õºâä òóñ 
íóòàãò á¿ðòãýâ.
 Òóñ íººö ãàçàð íü çóíäàà èõ õàëæ, õóð òóíàäàñ áàãà áóóäàã ãîâü ãàçàð áºãººä óðãàìàëæëûí õóâüä 
öºëºðõºã õýýðèéí á¿ñýä õàìààðàãäàíà. Ýíäõèéí ¿çýñãýëýíò õàäàí òîãòîöóóäûí ñ¿¿äýð òàëä õºâä áàéíãà 
òààðàëäàõ áîëîâ÷ ç¿éëèéí á¿ðäëèéí õóâüä èõ ÿäìàã, õýäõýí ç¿éë õºâä: Tortula convoluta, Syntrichia pagorum, 
Fabronia ciliaris, Didymodon rigidulus  òîãòìîë óðãàõ áºãººä åðºíõèé òºðõ áàéäëûí õóâüä èõýä õàòàæ ãàíäñàí, 
òàíüæ òîäîðõîéëîõîä íýí òºâºãòýé, îëîí óäàà öóãëóóëæ, òýäãýýðèéã õàðüöóóëæ ¿çñýíèé ä¿íä ñàÿ íýð ºã÷ 
áîëîõîîð áàéâ.

 Çàíãèëàà ¿ã. Õàäàí òîãòîö, öºëºðõºã õýýð, õàäíû çàâñàð, ç¿éëýí á¿ðäýë 
 

 Óäèðòãàë
 Èõ Íàðòûí ÷óëóó õýìýýõ ºâºðìºö, ñ¿ðëýã õàäàí òîãòîöóóä Äîðíîãîâü 
àéìãèéí Äàëàíæàðãàëàí ñóìûí íóòãèéí áàðóóí õîéä çàõàä îðøèíî. Ýíý íóòãèéã 
1996 îíîîñ Èõ Íàðòûí áàéãàëèéí íººö ãàçàð áîëãîí òóñãàé õàìãààëàëòàíä àâ÷ýý 
(1-ð çóðàã).

 

         1-ð çóðàã. Èõ Íàðòûí Áàéãàëèéí íººö ãàçàð

 Òóñ íººö ãàçàð íü äàëàéí ò¿âøíººñ äýýø 850-1200 ì ºðãºãäñºí, áàãà çýðýã 
õîòãîð ã¿äãýð, ã¿âýý òîëãîä á¿õèé óóäàì òýãø ãàçàð áºãººä õàä ÷óëóóðõàã, èõýýõýí 
ýëýãäýæ ýâäýðñýí ç¿¿íýýñ áàðóóí òèéø õýð÷èãäñýí àì õàâöëóóäòàé. Áàðàã àì 
á¿õýí òîãòìîë áîëîí ò¿ð çóóðûí áóëàã øàíäòàé ó÷èð öàãààí çýýð ýëáýãýýñ ãàäíà 
Äýëõèéä õîâîð Àðãàëü (Ovis ammon), ßíãèð (Carpa sibirica) õàðüöàíãóé îëíîîð 
íóòàãëàäàã. Áàãàõàí óóëíóóä ìýò ºâºðìºö òîãòîöòîé, ñ¿ðëýã õàä ÷óëóóíóóä íü 
îëîí òºðëèéí ìàõ÷èí øóâóó (Falco cherrug, Falco tinnunculus, Milvus migrans, Buteo 
hemilasius, Aquila chrysaetos, Aegypius monachus uth ãýõ ìýò) àìüäðàõ òîõèðîìæòîé 
íºõöºë á¿ðä¿¿ëäýã (1-4-ð ôîòî çóðàã). 
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  Ôîòî 1. Èõ Íàðò      Ôîòî 2. Èõ Íàðòûí õàäíóóä

      

 Ôîòî 3. Grimmia anodon      Ôîòî 4. Didymodon rigidulus
 
 Ýõ ãàçðûí õóóðàé óóð àìüñãàëòàé. Èõ Íàðòàä õàìãèéí äóëààí, õóð òóíàäàñ 
èõ áóóõ ¿å íü 7-ð ñàð, äóíäà÷ õýì íü 25oÑ, õàìãèéí õ¿éòýí ¿å íü 2-ð ñàðä 
äóíäæààð – 21oÑ õýì áàéäàã. Æèëèéí òóðø áàðóóíààñ õ¿÷òýé ñàëõèëæ, øîðîîí 
øóóðãà áîëäîã íü òóõàéí á¿ñ íóòãèéí àìüòàä, óðãàìàëæëûí á¿ëãýìäýëä èõýýõýí 
íºëººëäºã áàéíà (Èõ Íàðòûí áàéãàëèéí íººö ãàçàð, 2006).    
Èõ Íàðòûí áàéãàëèéí íººö ãàçàð íü Óðãàìàë ãàçàðç¿éí àíãèëëààð  Äîðíîäãîâèéí 
òîéðîãò õàìðàãäàõ áà óðãàìàëæëûí õóâüä Ìîíãîëûí æèíõýíý õýýð, öºëèéí 
õýýðèéí çàâñðûí á¿ñ áîëîõ  öºëºðõºã õýýðèéí á¿ñýä áàãòàíà.
 Öºëºðõºã õýýðò (ªëçèéõóòàã, 1989) òà÷èðõàí, ñèéðýã, íàìõàí ¿åò óðãàìëóóä 
Cleistogenes squorrasa, Koeleria macrantha, Stipa gobica, бут сөөгөөс Caragana leu-
cophloea, Ephedra sinica, Ajania  trifi da çîíõèëæ, Iris tenuifolia, Lilium pumilum Limo-
nium bicolor, Heteropappus hispidulus çýðýã ºâñëºã óðãàìàë ò¿ìýýìýë óðãàõ áîëîâ÷ 
õóóðàéñàã æèë¿¿äýä ºâñëºã óðãàìëûí á¿ëãýìäýë ººð÷ëºãäºæ, á¿ðõýö íü áàãàñàíà.
 Ýíý íººö ãàçàðò Ìîíãîëûí ØÓÀ, ÀÍÓ-ûí Äåíâåðûí çîîëîãèéí ñàíòàé 
õàìòðàí õîâîð àìüòàäûã ñóäëàõ, õàìãààëàõ óäààí õóãàöààíû òºñëèéã 2001 îíîîñ 
ýõëýí õýðýãæ¿¿ëæ áàéãàà àæ. 
 Íýãä¿ãýýðò Äîðíîäãîâèéí òîéðîãò õºâäèéí ñóäàëãàà õèéãäýýã¿é, õî¸ðäóãààðò 
Ãîâèéí öºëºðõºã õýýðèéí á¿ñýä õºâä óðãàäàã ýñýõ, ÿìàð ç¿éë óðãàäàã çýðãèéã 
òîäðóóëàõ çîðèëãîîð 2007 îíû 9 ñàðä òóñ íººö ãàçðûã çîðüæ, öººí õîíîãò Àðãàëü, 
ßíãèðûí ñóäàëãààíû òºâ áàéðëàõ Áóðãàñíû àìíû îéð îð÷èìûí õºâäèéã ñóäëàâ.
 Ýíý îíä òóñ íóòàãò çºâõºí 6 ñàðä áîðîî îðæ íîãîî ãàðñíààñ õîéø 9 ñàð 
õ¿ðòýë õóð òóíàäàñã¿é áàéñàí ó÷èð á¿õ ºâñ íîãîî õàòàæ ãàíäñàí áàéëàà (Ñóäàëãàà 
õèéñýí 9 ñàðûí ýõíèé ºäð¿¿äýä ºäºðòºº àãààðûí õýì 40-43 áàéâ).  
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Õºâä õàäíû çºâõºí ñ¿¿äýð òàëä òààðàëäàõ áîëîâ÷ èõýýõýí õàòàæ, ÿëàíãóÿà 
õîíãîðöîã íü íàð ñàëõèíä ò¿ëýãäýí õýìõýð÷ òàíüæ òîäîðõîéëîõîä õ¿íäðýëòýé 
áîëñîí áàéëàà.
 Õàäàí òîãòîö á¿ðèéí ñ¿¿äýð òàëààñ õºâä îëäîæ áàéñàí õýäèé ÷ ç¿éëýí 
á¿ðäëèéí õóâüä èõ ÿäìàã, Tortula convoluta, Syntrichia pagorum, Fabronia ciliaris, 
Didymodon rigidulus  ã. ì. õýäõýí ç¿éë òîãòìîë òààðàëäàæ áàéâ. 
 Áèä íèéòäýý 114 äóãòóé õºâä öóãëóóëñàí áºãººä ¿¿íèéã òîäîðõîéëæ 
áîëîâñðóóëñíû ä¿íä òóñ íóòàãò 7 îâîã, 13 òºðëèéí 25 ç¿éë õºâä á¿ðòãýëýý.
 Òóñ áàéãàëèéí íººö ãàçàðò èëð¿¿ëñýí õºâäèéã àíãèëàë ç¿éë äàðààëëààð 
äîîð æàãñààâ. ¯¿íä:

 Encalyptaceae
 Encalypta rhabdocarpa Schwaegr. – Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí 
õîéò áîëîí ºìíºä äýíæ, 1170-1200 ì, õàäàí òîãòîöóóä, õàäíû çàâñàðò, 07 09 04-
08, ¹ 14570, 14571, 14627, 14656, 14667, ìºí òýíä áóðãàñíû ãîëûí àäàã, õàäòàé 
óóëûí àð, õàäíû çàâñàð, 07 09 07, ¹ 14639. 
 Fissindentaceae
 Fissidens bryoides Hedw. – Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí õîéò äýíæ, 
1200 ì, õàäàí òîãòîöóóä, õàäíû çàâñàðò 07 09 04-08, 14614, 14625. 
 Pottiaceae
 Didymodon icmadophillus Schimp. - Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí 
õîéò áîëîí ºìíºä äýíæ, 1170-1180 ì, õàäàí òîãòîöóóä, õàäíû çàâñàðò, 07 09 04-
08, ¹ 14562, 14568, 14569, 14608, 14619, 14663, 14664, 14666, ìºí òýíä áóðãàñíû 
ãîëûí àäàã, õàäòàé óóëûí àð, õàäíû çàâñàð, 07 09 07, ¹ 14638. 
Didymodon rigidulus Hedw. - Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí õîéò áîëîí 
ºìíºä äýíæ, 1170-1180 ì, õàäàí òîãòîöóóä, õàäíû çàâñàðò áîëîí õàäíû ¸ðîîëä, 
07 09 04-08, ¹ 14553, 14559, 14567, 14589, 14617, 14619, 14632, 14634, 14636, 
ìºí òýíä áóðãàñíû ãîëûí àäàã, õàäòàé óóëûí àð, õàäíû çàâñàð, 07 09 07, ¹ 14643. 
 Barbula convoluta Hedw. - Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí õîéò äýíæ, 
1200 ì, õàäàí òîãòîöóóä, õàäíû çàâñàðò, 07 09 04-08, 14668. 
 Barbula unguiculata Hedw. - Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí õîéò 
áîëîí ºìíºä äýíæ, 1170-1180 ì, õàäàí òîãòîöóóä, õàäíû çàâñàðò áîëîí õàäíû 
¸ðîîëä, 07 09 04-08, ¹ 14562, 14582, 14597, 14611, 14616, 14621, 14646, 14659, 
14662, 14665. 
 Bryoerythrophyllum recurvirostre (Hedw.) Chen. - Èõ Íàðò, Áóðãàñíû àì, 
Áóðãàñíû ãîëûí õîéò äýíæ, 1180 ì, õàäàí òîãòîöóóä, õàäàí äýýð, 07 09 04-05, 
14596. 
 Bryoerythrophyllum latinervum (Holmen) Fedosev et Ignatova - Èõ Íàðò, 
Áóðãàñíû àì, Áóðãàñíû ãîëûí õîéò äýíæ, 1200 ì, õàäàí òîãòîöóóä, õàäíû çàâñàðò, 
07 09 07-08, ¹ 14636,
  Tortula convoluta (Brid.) Pil. (= T. atrovirens (Sm.) Lindb.) - Èõ Íàðò, Áóðãàñíû 
àì, Áóðãàñíû ãîëûí õîéä áîëîí ºìíºä äýíæ, 1178-1200 ì, õàäàí òîãòîöóóä, õàäàí 
äýýð, 07 09 05-08, ¹ 14584, 14601, 14652.
 Tortula transcaspica Broth. – Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí õîéò 
äýíæ, 1200 ì, õàäàí òîãòîöóóä, õàäíû çàâñàðò, 07 09 05, 14657. 
 Syntrichia pagorum De Not. - Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí õîéò 
áîëîí ºìíºä äýíæ, 1170-1200 ì, õàäàí òîãòîöóóä, õàäíû çàâñàðò áîëîí õàäíû 
¸ðîîëä, 07 09 04-08, ¹ 14562, 14571, 14572, 14579, 14581, 14585, 14592, 14614, 
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14618, 14615, 14646, 14653,  ìºí òýíä Áóðãàñíû ãîëûí àäàã, õàäòàé óóëûí àð, 
õàäíû çàâñàð, 07 09 07, ¹ 14641. 
 Syntrichia submontana Broth. - Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí õîéò 
áîëîí ºìíºä äýíæ, 1180-1200 ì, õàäàí òîãòîöóóä, õàäíû çàâñàðò, 07 09 05-08, ¹ 
14582, 14590, 14629, 14630, 14633, 14644, 14647. 
 Syntrichia sinensis C.Muell. – Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí õîéò 
äýíæ, 1200 ì, õàäàí òîãòîöóóä, õàäíû çàâñàðò 07 09 05, 14598. 
 Grimmiacae
 Jaffuelliobryum latifolium Ther. - Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí õîéò  
äýíæ, 1180 ì, õàäàí òîãòîöóóä, õàäíû çàâñàðò, 07 09 04, ¹ 14564, 14573, ìºí òýíä 
áóðãàñíû ãîëûí àäàã, õàäòàé óóëûí àð, õàäíû çàâñàð, 07 09 07, ¹ 14637. 
  Grimmia anodon B.S.G. - Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí õîéò  äýíæ, 
1200 ì, õàäàí òîãòîöóóä, õàäàí äýýð, 07 09 08, ¹ 14659.
 Grimmia laevigata (Brid.) Brid. - Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí õîéò 
áîëîí ºìíºä äýíæ, 1178-1200 ì, õàäàí òîãòîöóóä, õàäàí äýýð, 07 09 04-08, ¹ 
14554, 14555, 14558, 14586, 14595, 14611, 14620, 14623, 14625, 14659.
 Grimmia longirostris Hook.. - Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí ºìíºä 
äýíæ, 1180 ì, õàäàí òîãòîöóóä, õàäàí äýýð, 07 09 08, ¹ 14622.
 Grimmia ovalis (Hedw.) Lindb. - Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí õîéò 
äýíæ, 1178 ì, õàäàí òîãòîöóóä, õàäàí äýýð, 07 09 04, ¹ 14561, 14568.
 Grimmia refl exidens Muell. - Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí õîéò äýíæ, 
1200 ì, õàäàí òîãòîöóóä, õàäàí äýýð, 07 09 05 áà 08, ¹ 14609, 14659.
 Grimmia tergestina Tomm. - Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí õîéò 
áîëîí ºìíºä äýíæ, 1180-1200 ì, õàäàí òîãòîöóóä, õàäàí äýýð, 07 09 04-08, ¹ 
14566, 14580, 14581, 14583, 14610, 14625, 14628, 14649.
 Bryaceae
 Bryum argenteum Hedw. - Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí õîéä áîëîí 
ºìíºä äýíæ, 1178-1200 ì, õàäàí òîãòîöóóä, õàäàí äýýð, 07 09 05-08, ¹ 14584, 
14601, 14652.
 Orthotrichaceaå
 Orthotrichum anomalum Hedw. - Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí õîéä 
áîëîí ºìíºä äýíæ, 1178-1200 ì, õàäàí òîãòîöóóä, õàäàí äýýð, 07 09 04, 05, ¹ 
14578, 14588, 14591, 14593.
 Zygodon viridissimus (Dicks.) Brid. - Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí 
õîéò äýíæ, 1178 ì, õàäàí òîãòîöóóä, õàäàí äýýð, 07 09 04, ¹ 14575.
 Fabroniaceae
 Fabronia ciliaris (Brid.) Brid. - Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí õîéä 
áîëîí ºìíºä äýíæ, 1178-1200 ì, õàäàí òîãòîöóóä, õàäíû çàâñàð, 07 09 04-08, ¹ 
14562, 14563, 14565, 14574, 14575, 14576, 14579, 14582, 14595, 14602, 14607, 
14618, 14624, 14650, 14651, 14654, 14656, 14662, ìºí òýíä Áóðãàñíû ãîëûí àäàã, 
õàäòàé óóëûí àð, õàäíû çàâñàð, 07 09 07, ¹ 14645.
 Hypnaceae
 Hypnum vaucheri Lesq. - Èõ Íàðò, Áóðãàñíû àì, Áóðãàñíû ãîëûí õîéä áîëîí 
ºìíºä äýíæ, 1178-1200 ì, õàäàí òîãòîöóóä, õàäíû çàâñàð, 07 09 04-08, ¹ 14562, 
14599, 14620, 14631, 14666,  ìºí òýíä Áóðãàñíû ãîëûí àäàã, õàäòàé óóëûí àð, 
õàäíû çàâñàð, 07 09 07, ¹ 14643.
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 Ä¿ãíýëò

 Æàãñààëòàíä ãîâèéí óóëñàä ò¿ãýýìýë òààðàëääàã (Ignatov et al., 2004) 
ãîë÷ëîí õóóðàéñàã áîëîí õàä ÷óëóóíû ç¿éë¿¿äèéã áàãòààäàã Pottiaceae, Grimmi-
aceae îâãèéí ç¿éë¿¿ä äàâàìãàéëæ áàéãàà áºãººä ìàíàé íóòãèéí çàâñðûí óíàãàí 
õºâä Jaffuelliobryum latifolium Ther – ûí òàðõàëòûí ç¿¿í çàõûí öýã ýíä òýìäýãëýãäýæ 
áàéíà. Ìºí õàæóóãèéí ¿ðò õºâäººñ çºâõºí õî¸ðõîí ç¿éë (Fabronia ciliaris, Hypnum 
vaucheri)-èéã áèä öóãëóóëñàí áîëíî.
 Ãóðàâäàã÷ ãàëàâûí ¿åèéí ºðãºí íàâ÷èò îéí ýëåìåíò ãýæ ¿çäýã Fabronia cili-
aris Ãîâèéí õàäàí òîãòîöóóäàä ò¿ãýýìýë óðãàæ áàéãàà íü ñîíèðõîë òàòíà. 
 Öààøèä õºâäèéí ñóäàëãààã ç¿¿í òèéø ¿ðãýëæë¿¿ëýí Äîðíîäãîâèéí áóñàä íóòàã, 
Äîðíîäûí ç¿¿í ºìíºä õýñãèéã õºâäèéí ñóäàëãààíä õàìðóóëæ, ãàçàðç¿éí òàðõàëòûí 
õóâüä çàðèì ñîíèðõîëòîé ç¿éë¿¿äèéí òàðõàöûã òîäðóóëóóøòàé áàéíà.
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Summary

TO THE MOSS STUDY OF IKH NART’S ROCK
 

Tsegmed Ts.
Institute of Botany MAS

 Absrtact
 In 2007, from the cliff formation near Argali and Yangir resource center in Ikh 
Nart’s natural resource land, collected 114 moss sample material. The result determi-
nation of this material, 26 species belonging to 13 genera and 7 families moss found in 
this area.
 This resource area is located in Gobi desert zone. Therefore, in the summer the 
area becomes extremely warm with very rare fall outs. In the shadows side in the shel-
ters of every magnifi cent Cliff formation, there are mosses everywhere, but  very poor 
and constant moss assortment, grows species such as Tortula convoluta, Syntrichia 
pagorum, Fabronia ciliaris, Didymodon rigidulus After care comparison and collection 
of many samples, we were able to name  and recognize them.

 Key words: Cliff formation, desert fi eld, rock crevices, species, poor
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CONTRIBUTION TO THE HEPATIC FLORA OF MONGOLIA

1Tsegmed Ts., 2Otnyukova T. N., 1Enkhjargal E. 
1Institute of Botany, MAS

2Institute of Forestry, SB RAS

  Abstract
 Annotated list of 43 species of hepatics was compiled based on identifi cation of ca. 200 samples collected 
in recent years by Ts.Tsegmed and E.Enkhjargal in the area of  Sharyn gol (Mongol Daur District) and Prikhubsugul 
District. 17 species are recorded as new for Mongolia: Riccardia palmata,Leiocolea heterocolpos, L. badensis, 
Lophozia longidens, Tritomaria execta, Liochlaena subulata, Tetralophazia setiformis, Scapania gymnostomophila, 
S. mucronata, S. irrigua, S. spitsbergensis, S. paludicola, Arnellia fennica, Lejeunea cavifolia, Mesoptychia sahlber-
gii, and Moerckia fl otoviana. The previous study of liverworts in Mongolia is overviewed.
 
 Key words: Hepatics, liverwort fl ora, Mongolia
 

 Introduction
 The study of mosses in Mongolia started in 1970. At present 456 species of moss-
es belonging to 164 genera and 41 families are known in the country (Tsegmed,2010). 
The bryophyte herbarium of the Botanical Institute of Mongolian Academy of Science 
counts 20.000 specimens. Although the special study of hepatics have never been 
undataken in Mongolia, hepatics were collected occasionally and accumulated in her-
barium. We assume that a lot of specimens with admixture of hepatics are kept in our 
moss herbarium waiting for identifi cation.
 The fi rst list of Mongolian bryophytes was published by V.F. Brotherus and 
L.I. Savich-Lyubitskaya (Brotherus & Savich, 1932). It includes 2 species of hepatics 
(Marchantia polymorpha and Gymnomitrium corallioides). In fi rst publication on Mon-
golian hepatics based on identifi cation of a rather large collection gathered by bota-
nists in Mongolia, J. Duda (1968) recorded 12 taxa: Ricciocarpus natans, Reboulia hemi-
sphaerica, Mannia fragrans, including M. fragrans fo. inodora,Mannia pilosa, Marchantia 
polymorpha, Lophozia excisa (Lophoziopsis excisa), Barbilophozia barbata, Plagiochila 
porelloides, Lophocolea minor, Cephaloziella hampeana, and Cephaloziella subdentata.
 Later 8 hepatics (Barbilophozia kunzeana (Schljakovia kunzeana), Barbilophozia 
lycopodioides, Tritomaria quinquendentata, Ptilidium ciliare, Ptilidium pulcherrimum, 
Scapania degenii, Scapania paludosa, Frullania dilatata) new for Mongolia were report-
ed by Abramova & Abramov (1976, 1978) as well as 7 species (Riccia bifurca, Riccia 
cavernosa, Riccia frostii, Oxymitra paleacea, Athalamia hyalina, Apometzderia pubescens, 
Scapania cuspiduligera) were added by Schubert et al (1977). An annotated list of 24 
liverworts was published by Abramov et al. (1979). Marsupella revoluta was reported 
for the fi rst time from western part of Mongolia; it was found in the northern part of 
Mongolian Altai. Thirteen species were added to the liverwort fl ora of Mongolia: Ric-
cia sorocarpa,Chandonanthus setiformis (Tetralophozia setiformis), Lophozia ventricosa, 
Tritomaria exsectiformis, Sphenolobus minutus, Sphenolopus saxicola, Lophocolea hetero-
phylla, Lepidozia reptans, Marsupella revoluta (Apomarsupella revoluta), Gymnomitrium 
corallioides, Radula complanata, Porella platyphylla, Frullania eboracensis; also all lit-
erature data was compiled and as a result a list of 39 liverwort species from 24 genera 
known at that time in Mongolia, was published.
  In addition, a collection gathered by the Polish botanists who studied the fl ora 
and vegetation of Mongolia during 1974-1975 and 1977-1978, was identifi ed by C. 
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Karczmarz; he mentioned three species of hepatics new for Mongolian fl ora: Aneura 
pinguis, Lophozia incisa (Schistochilopsis incisa), Cephaloziella divaricata (Karczmarz; 
1981).
 In “Synopsis of fl ora of mosses of Mongolia”, A.L. Abramova and I. Abramov 
(1983) reported as new to Mongolia 10 species of liverworts: Metzgeria furcata, Blasia 
pusila, Barbilophozia hatcheri, Jungermannia pumila, Plagiochila asplenioides, Chiloscy-
phus pallescens, Blepharastoma trichophyllum, Calypogeia neesiana, Scapania calcicola, 
and Scapania curta; their list of Mongolian hepatics counted 52 species from 31 genus 
and 22 families. The authors noted that Cephaloziella rubella, which was recorded by 
K. Karczmarz and F. Swies (1981), was omitted in their synopsis.
 In the set of publications of German bryologists (Grolle et al., 1983, 1986; Mei-
numger et al., 1983), that were based on collections of the German botanists another 
5 species were added to Mongolian fl ora of hepatics: Targiona hypophylla, Ricсia fl ui-
tans, Plagiochasma japonicum, Frullania bolanderi and Frulliana muscicola (with notes 
that previous identifi cation of F. dilatata could be wrong). Later A.D. Potemkin in the 
course of identifi cation of some collections added to the list of Mongolian liverworts 
two species: Cephaloziella elegans and Lophozia jurensis (Potemkin & Tsegmed, 2007). 
Recently Sauteria alpina was recorded for Mongolia (Andrejeva & Borovichev, 2011). 
Thus at present liverwort fl ora of Mongolia includes 61 species belonging to 34 genera 
and 22 families. This is not a rich fl ora but results indicate that the liverworts are a lit-
tle known group in Mongolian fl ora and they represent an interesting object for further 
studies. 
 
 Material and Methods
 In 2011, in the Mycological Laboratory of the Forest Protection Center in Kras-
noyarsk, Russia the authors studied about 200 samples of liverworts, which were col-
lected in recent years by T. Tsegmed and E. Enkhjargal in the area of Sharyn gol (Mon-
gol Daur District) and in the area of Prihubsugulie District. 
 
 Results and discussion 
 The annotated list of liverworts includes 43 species from the 30 genera and 19 
families. Five families, 12 genera and 17 species are recorded as new to the liverwort 
fl ora of Mongolia. Species new for Mongolia are marked with asterisks. Nomenclature 
and systematic arrangement follow Konstantinova & Bakalin (2009).
 BLASIACEAE
 Blasia pusilla L. – Mongol Dahur. Darkhan uul aimag, Sharyn Gol sum, upper 
course of Monostoi valley, edge of Betula platyphylla Sukacz. + Pinus sylvestris L. for-
est, on soil along stream, 16.VIII.2006.
 MARCHANTIACEAE
 Marchantia polymorpha L. – Mongol Dahur. Darkhan Uul aimag, Sharyn Gol 
sum, upper course of Monostoi valley, 1295 m, Betula platyphylla grassy forest, on soil 
of tree-trunk, 20.VIII.2006; Khangai: Uburkhangai aimag, Uyanga sum, Naiman Nuur 
lake, Shireet lake, Larix sibirica+Pinus sibirica forest, on soil, 9.03.1976.
 AYTONIACEAE
 Reboulia hemisphaerica (L.) Raddi. – Prikhubsugul.:Khubsugul aimag, Renchinl-
humbe sum, southern slope of Toshloi mountain, Larix sibirica forest with rocky fi elds, 
on rock, 28.VI.2006.
 Mannia fragrans (Balb.) Erye ex Clark. – East. Mong.:Sukhe-Baatar aim-
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ag, Munkh-Khan sum, Munkh-Khan mountain, 1400 m, on rock, 25.VII.1974., coll. 
N.S.Golubkova; Khentei. Khentei aimag, Bat Shireet sum, Middle Nomgon mountain, 
1400 m, on near rock, 16.VII.1974, coll. N.S.Golubkova.
 MOERCKIACEAE
 *Moerckia fl otoviana (Nees) Schiffn. – Prikhubsugul.: Khubsugul aimag, Ulaan 
Uul sum, upper course of river Khugiin Gol, on soil along stream, 18.VII.2009.
 ANEURACEAE
 *Riccardia palmata (Hedw.) Carruth. – Prikhubsugul.: Khubsugul aimag, Ulaan 
Uul sum, Doodbulag range, Pinus sibirica Du Tour. + Larix sibirica Ledeb. + Picea obo-
vata Ledeb. forest, on rotten log, 4.VII.2008.
 METZGERIACEAE
 Metzgeria pubescens (Schrank) Raddi (=Apometzgeria pubescens (Shchrank) 
Kuwah.) – Prikhubsugul.:Khubsugul aimag, Ulaan Uul sum, upper course of Baruun 
Uhert stream, Pinus sibirica+Larix sibirica forest, under rock, 2009.VI.IX.
 RADULACEAE
 Radula complanata (L.) Dumort. – Prikhubsugul.:Khubsugul aimag, Tsagaan 
Nuur sum, West Taiga, Kholboo mountain, 2400 m, rocky slope, in rocky crevices, 
28.VI.2007.
 PORELLACEAE
 Porella platyphylla (L.) Pfeiff. – Khentei: Environs of Ulaanbaatar city, Khentei 
range, Khandgait mountain, Pinus sibirica+Larix sibirica forest, on rock, 27.V.2006; 
Prikhubsugul.: Khubsugul aimag, Tsagaan Uul sum, basin of Egiin Gol river, Udzichin 
stream, 1900 m, on rock along bank of stream, 2.VII.1972, coll. E. Kukk and U.Tsogt; 
same sum, Dood Nuur lake, Togost mountain, 1750 m, on stone, 6.VIII.1972, coll. E. 
Kukk and U.Tsogt; same aimag, Tsagaan Uur sum, Arig river, Ouyt mountain, 1380 m, 
southern slope of mountain, on stone and rock, 26.VII.1972, coll. E. Kukk and U.Tsogt; 
same aimag, Alag-Erdene sum, south-east bank of Khubsugul lake, on rock, in rock 
crevices and on soil near rock, 14.VII.2005.
 FRULLIANACEAE
 Frullania dilatata (L.) Dumort. – Khangai: Arkhangai aimag, Tariat sum, lake 
Terkhiin Tsagaan huur, Khorgo mountain, Volcano plateau, 2090 m, on rock,23.VI.1977; 
Mongol Dahur.: Darkhan Uul aimag, Sharyn Gol sum, Monostoi valley, 1200 m, edge 
of Betula platyphylla+Pinus sylvestris forest, on rock,16.VIII.2005; same place, up-
per course of Monostoi valley,1295 m, Betula platyphylla grassy forest, on rotten log, 
20.VIII.2006; same aimag, Khongor sum, Ar Gakhait valley, 1211 m, southern slope 
of mountain, on rock, 22.VIII.2006; Prikhubsugul.: Khubsugul aimag, Renchinlhumbe 
sum, Chachir mountain, 1750 m, Larix sibirica mossy (Rhytidium rugosum) forest, un-
der rock, 25.VI.2006; same aimag, Ulaan Uul sum, Deed Taigas river, 1755 m, on rock 
along bank, 21.VII.2009; same aimag, Tsagaan Uul sum, cliff at 2 km to south from 
Urtyin Davaa pass, 1680 m, Larix sibirica open forest, on soil near rock, 22.VII.1972, 
coll. E. Kukk and U.Tsogt; same sum, Dood Nuur lake, Togost mountain, 1750 m,on 
stone and rock, 6.VII.1972, coll. E. Kukk and U.Tsogt.
 LEJEUNEACEAE
 *Lejeunea cavifolia (Ehrh.) Lindb. – Prikhubsugul.:Khubsugul aimag, Renchin-
lhumbe sum, Khoridol Saridag range, Khar Zurh mountain, Picea obovata+Pinus 
sibirica+Larix sibirica forest with rocky fi elds, on rock, 15.VII.2006; same sum, Khonog 
Tsol mountain, southern slope of mountain, Pinis sibirica open forest with rocky fi elds, 
on soil, 18.VII.2007.
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 PTILIDIACEAE
 Ptilidium ciliare (L.) Hampe – Mongol Dahur.: Darkhan Uul aimak, Shar-
yn Gol sum, Khurgat river, Betula platyphylla+Pinus sylvestris forest, on tree trunk, 
12.VIII.2005.; same sum, upper course of Monostoi valley, 1295 m, Betula platyphylla 
grassy forest, on rotten log, 20.VIII.2006; Prikhubsugul.: Khubsugul aimag, Renchin-
lhumbe sum, southern slope of Zuulun mountain, Larix sibirica mossy (Rhytidium 
rugosum) forest, on tree-trunk, 7.VI.2006; same sum, mouth of Shishhit and Tengis 
rivers, Shiveet Khad mountain, Pinus sibirica+Larix sibirica forest, 9.VI.2006; same 
sum, Ulaan Shoroot valley, Uvuljoo mountain, Larix sibirica sedge-mossy (Rhytidium 
rugosum) forest, on rotten log, 20.VI.2006; same place, Khar Murugu mountain, Betula 
platyphylla+Larix sibirica+Pinus sibirica forest, on rock and wet soil, 21.VI.2006; same 
place, mountain summit, Pinus sibirica+Larix sibirica forest, on soil, 21.VI.2006; same 
sum, Elst river, meadow with Larix sibirica and shrubs, on soil, 21.VI.2006; same sum, 
Chachir mountain, Larix sibirica mossy (Rhytidium rugosum) forest, on soil, 25.VI.2006; 
same sum, Khalzan mountain, Picea obovata+Larix sibirica grassy forest, on tree-trunk 
and soil, 3.VII.2006; same sum, Khoridol Saridag range, Khar Zurh mountain, Larix 
sibirica+Pinus sibirica with Picea obovata forest, on soil and rock, 14.VII.2006; same 
sum, Ulaan Shoroot valley, Sul mountain, Larix sibirica+Pinus sibirica forest, on rock 
near stream, 4.VII.2007; same sum, Khoridol Saridag range, Khonog Tsol valley, on 
soil and tree-trunk, 7.VII.2007; same sum, Ulaan Khad mountain, Picea obovata+Larix 
sibirica forest, on rotten log and soil, 16.VII.2007; same sum, East Taiga, Tsagaan Chu-
luut river, on rock, 8.VI.2008; same place, Tsagaan Chuluut mountain, rocky slope, on 
rock and wet soil, 10.VI.2008; same sum, Moorog mountain, on soil, 12.VI.2008; same 
sum, Bayan valley, 1985 m, Larix sibirica shrubby forest, on soil, 17.VI.2009; Tsagaan 
Nuur sum, West Taiga, Khunher Taiga pass, Larix sibirica forest, on soil, 7.VII.2008; 
same sum, Bor-Hoeg mountain, 2500 m, Betula platyphylla+ Pinus sibirica+Larix sibir-
ica forest, on rock, 29.VI.2007; Ulaan Uul sum, Deedbulag range, Pinus sibirica+Picea 
obovata+Larix sibirica forest, on soil, 17.VI.2007; same sum, Doodbulag range, Pinus 
sibirica+Picea obovata+Larix sibirica forest, on soil, 4.VII.2008; same sum, Temeen 
Chuluut mountain, 2463 m, Pinus sibirica+Larix sibirica, on soil, 13.VI.2009; same 
sum, mouth of Atraat and Hyaraa rivers, marsh with shrubs, on wet soil, 15.VII.2009; 
upper course of Khugiin Gol river, on soil along stream, 2009.VII.18; same sum, Deed 
Taigas river, 1755 m, on soil along river, 21.VII.2009.
P.pulcherrimum (Weber) Vain. – Mongol Dahur.: Darkhan Uul aimag, Sharyn Gol 
sum, Monostoi valley, Betula platyphylla grassy forest, on tree-trunk, 18.VIII.2006; 
same place, upper course of Monostoi valley, 1295 m, upper part of mountain, Betula 
platyphylla+Pinus sylvestris grassy forest, on tree-trunk and rotten log, 20.VIII.2006; 
same aimag, Khongor sum, upper course of Khuiten river, Pinus sylvestris+Betula 
platyphylla grassy forest, on tree-trunk, 18.VIII.2006; Prikhubsugul.: Khubsugul aimag, 
Renchinlhumbe sum, East Taiga, Tsagaan Chuluut river, under rock, 8.VI.2008; same 
sum, Ulaan Shoroot valley, Khar Murugu mountain,
Larix sibirica+ Pinus sibirica forest, on rock, 21.VII.2006.
 PSEUDOLEPICOLEACEAE
 Blepharostoma trichophyllum (L.) Dumort. – Mongol Dahur.: Darkhan Uul aimak, 
Sharyn Gol sum, upper course of Monostoi valley, 1275 m, marshland with shrubs, on 
rotten log, 20.VIII.2006.; Prikhubsugul: Khubsugul aimag, Renchinlhumbe sum, Arasai 
river, Larix sibirica+Picea obovata forest, on wet soil along river, 17.VII.2006; same 
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sum, Khoridol Saridag range, Bugatyn Tsookhor mountain, Larix sibirica+Picia obo-
vata forest, on wet soil, 14.VII.2006; same sum, Ulaan Shoroot valley, Khar Murugu 
mountain, 1850 m alt., rocky fi eld, on rock, 21.VI.2006; same sum, Sul mountain, Larix 
sibirica+Pinus sibirica forest, under rock, 14.VI.2007; same sum, Khoridol Saridag 
range, Bugatyn Tsookhor mountain, Larix sibirica+Picea obovata forest, on wet soil, 
14.VII.2006; same place, Khonog Tsol mountain, Pinus sibirica open forest in southern 
slope of mountain, on soil, 8.VII.2007; same aimag, Tsagaan Nuur sum, West Taiga, 
Bor-Hoeg mountain, 2500 m, Betula platyphylla+Pinus sibirica+Larix sibirica forest, 
under rock, 29.VI.2007; same sum, Kholboo mountain, 2400 m, in crevice of rock, 
28.VI.2007; Ulaan Uul sum, Doodbulag range, Pinus sibirica+Larix sibirica+Picia obo-
vata forest, on rotten log, 4.VII.2008; same sum, upper course of Khugiin Gol river, on 
soil, 18.VII.2009.
 LEPIDOZIACEAE
 Lepidozia reptans (L.) Dumort. – Mongol Dahur.: Darkhan Uul aimag, Sharyn 
Gol sum, Monostoi valley, edge of Betula platyphylla+ Pinus sylvestris forest, on tree-
trunk, 16.VIII.2006; same sum, upper course of Monostoi valley, 1390 m, mountain 
summit, Betula platyphylla+Pinus sylvestris grassy forest, on rotten log, 20.VIII.2006; 
same aimag, Khongor sum, upper course of Khuiten river, Khargyi pass, 1440 m, 
Betula platyphylla grassy forest, on rotten log, 18.VIII.2006; Prikhubsugul.: Khubsugul 
aimag, Renchinlhumbe sum, Khoridol Saridag range, Tsagaan Nokhoit mountain, Pi-
cea obovata+Pinus sibirica grassy forest, on soil, 14.VII. 2006; same range, Khonog 
Tsol mountain, on rotten log along river, 7.VII.2007.
 LOPHOCOLEACEAE
 Chiloscyphus pallescens (Ehrh. ex Hoffm.) Dumort.– Mongol Dahur.: Darkhan 
uul aimag, Sharyn Gol sum, upper course of Monostoi valley, 1380 m, edge of Bet-
ula plathypylla+Pinus sylvestris forest, on wet soil along bank of stream, 17.VII.2005; 
Prikhubsugul.: Khubsugul aimag, Renchinlhumbe sum, Khoridol Saridag range, Bu-
gatyn Tsookhor mountain, Larix sibirica+Picea obovata open forest, mossy marshland, 
on soil, 14.VII.2006. 
Lophocolea minor Nees – Prikhubsugul.: Khubsugul aimag, Ulaan Uul sum, Middle 
Taiga, Temeen Chuluut mountain, 2462 m, Pinus sibirica+Larix sibirica forest, on wet 
soil, 13.VI.2009.
 PLAGIOCHILACEAE
 Plagiochila porelloides (Torr. ex Nees) Lindenb. – Mongol Dahur.: Darkhan Uul 
aimag, Sharyn Gol sum, upper course of Monostoi valley, 1380 m, upper edge of Bet-
ula plathypylla+ Pinus sylvestris forest, on rock, 17.VII.2005; Prikhubsugul.: Khubsugul 
aimag, Renchinlhumbe sum, Arasai river, Larix sibirica+Picea obovata shrubby forest, 
on soil, 16.VII.2006; same sum, Ulaan Khad mountain, Picea obovata+Larix sibirica 
forest, on wet soil, 16.VII.2007; same aimag, Ulaan Uul sum, valley of Khogiin Gol 
river, mountain Tsagaan Chuluut, rocky slope, on rock, 19.VI.2008.
 ANASTROPHYLLACEAE
 *Tetralophozia setiformis (Ehrh.) Schljakov – Prikhubsugul.: Khubsugul aimag, 
Renchinlhumbe sum, East Taiga, mountain Tsagaan Chuluut, rocky slope of mountain, 
on rock, 10.VI.2008.
 Schljakovia kunzeana (=Orthocaulis kunzeanus (Hueb.) H. Buch) – Prikhubsugul.: 
Khubsugul aimag, Renchinlhumbe sum, East Taiga, Tsagaan Chuluut river, in rock 
crevices, 8.VI.2008; same aimag, Ulaan Uul sum, upper course of Khugiin Gol river, 
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on soil along river, 18.VII.2009.
 SCAPANIACEAE
 Barbilophozia barbata (Schmidel ex Schreb.) Loeske – Prikhubsugul.: Khub-
sugul aimag, Khatgal sum, Khubsugul lake, Janhai pass, Larix sibirica grassy forest, 
on soil, 12.VII.2005; same aimag, Alag-Erdene sum, eastsouth bank of Khubsugul 
lake, on soil near rock, 12.VII.2005; same place, Pinus sibirica mossy forest, on rotten 
log, 14.VII.2005;Renchinlhumbe sum, mouth of Shishhit and Tengis rivers, Shiveet 
Khad mountain, on rock, 9.VI.2006; same sum, Khoridol Saridag range, Tsagaan 
Nokhoit mountain, Picea obovata+Larix sibirica+ Pinus sibirica grassy forest, on soil, 
14.VII.2006; same sum, Ulaan Shoroot valley, Sul mountain, Larix sibirica+Pinus sibir-
ica forest, on soil, 4.VI.2007; same place, Khonog Tsol valley, on wet soil along stream, 
7.VII.2007; same place, south slope of mountain, Pinus sibirica forest with rocky fi elds, 
on soil near rock, 8.VII.2007; same sum, East Taiga, Moorog mountain, northern slope 
of mountain, on soil, 12.VI.2008; same sum, Tsagaan Chuluut mountain, rocky slope, 
under rock, 19.VI.2008; same aimag, Ulaan Uul sum, Khugiin Gol river, Larix sibirica 
shrubby bank river, on soil, 6.20.2008; same place, upper course of Khugiin Gol river, 
on rock along stream, 18.VII.2009; same sum, Deed Taigas river, 1755 m, on soil along 
river, 21.VII.2009; same place, Larix sibirica srubby forest, under rock, 21.VII.2009.
 В.lycopodioides (Wallr.) Loeske – Prikhubsugul.: Khubsugul aimag, Alag-Erdene 
sum, south-east bank of Khubsugul lake, on soil near rock, 14.VII.2005; Renchinl-
humbe sum, East Taiga, Tsagaan Chuluut mountain, rocky slope of mountain, on soil, 
10.VI.2008; Tsagaan Nuur sum, West Taiga, Mengebulag mountain, 2202 m, on soil, 
on rock and in rocky crevices, 27.VI.2007; same sum, Bor-Hoeg mountain, 2500 m, 
Betula platyphylla+Pinus sibirica+Larix sibirica forest, on soil, 29.VI.2007; same aim-
ag, Ulaan Uul sum, Khusht Zurh mountain, rocky summit of mountain, on rock and un-
der rock, 9.VI.2009; same sum, upper course of Khugiin Gol river, on rock near stream, 
18.VII.2009.
 *Moerckia fl otoviana (Nees) Schiffn. – Prikhubsugul.: Khubsugul aimag, Ulaan 
Uul sum, upper course of river Khugiin Gol, on soil along stream, 18.VII.2009.
 *Schistochilopsis incisa (Schrad.) Konstant. (=Lophozia incisa (Schrad.) Dumort, 
Massula incisa (Schrad.) Schljak.) – Prikhubsugul.: Khubsugul aimag, Renchinlhumbe 
sum, Khoridol Saridag range, Khonog Tsol Uul, south slope of mountain, Pinus sibirica 
forest, 8.VII.2007.
 *Obtusifolium obtusum (Lindb.) S.Arnell. – Prikhubsugul.: Khubsugul aimag, 
Renchinlhumbe sum, Khoridol Saridag range, Khar Zurh mountain, Picea obovata+ 
Pinus sibirica+ Larix sibirica forest with rocky fi eld, on rock, 15.VII.2006; same range, 
Deed Khonog Tsol valley, on soil along bank river, 7.VII.2007.
 *Schljakovia kunzeana (=Orthocaulis kunzeanus (Hueb.) H. Buch.) – Prikhubsug-
ul.: Khubsugul aimag, Renchinlhumbe sum, East Taiga, Tsagaan Chuluut river, in rock 
crevices, 8.VI.2008; same aimag, Ulaan Uul sum, upper course of Khugiin Gol river, on 
soil along river, 18.VII.2009.
 *Lophozia longidens (Lindb.) Macoun – Prikhubsugul.: Khubsugul aimag, 
Renchinlhumbe sum, Khoridol Saridag range, mountain Tsagaan Nokhoit, Picea 
obovata+Larix sibirica+Pinus sibirica grassy forest, on soil, 14.VII.2006; same aimag, 
Tsagaan Nuur sum, West Taiga, Kholboo mountain, on rock, 28.VI.2007; same aimag, 
Ulaan Uul sum, Middle Taigas, Temeen Chuluut mountain, 2462 m, Pinus sibirica+Larix 
sibirica forest, on wet soil, 13.VI.2009.
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 *Obtusifolium obtusum (Lindb.) S. Arnell. – Prikhubsugul.: Khubsugul aimag, 
Renchinlhumbe sum, Khoridol Saridag range, Khar Zurh mountain, Picea obovata+ 
Pinus sibirica+ Larix sibirica forest with rocky fi eld, on rock, 15.VII.2006; same range, 
Deed Khonog Tsol valley, on soil along bank river, 7.VII.2007.
 *Scapania cuspiduligera (Nees) Mull. Frib. – Prikhubsugul.: Khubsugul aimag, 
Renchinlhumbe sum, Khoridol Saridag range, Khar Zurh mountain, Picea obovata+Pinis 
sibirica+Larix sibirica forest with rocky fi elds, on rock, 15.VII.2006.
 *S. degenii Schiffn. – Prikhubsugul.: Khubsugul aimag, Ulaan Uul sum, valley of 
Doloon Modny Gol, Deedbulag range, Pinus sibirica+Picea obovata+Larix sibirica for-
est, on soil, 17.VI.2007.
 *S. gymnostomophila Kaal. – Prikhubsugul.: Khubsugul aimag, Renchinlhumbe 
sum, Khoridol Saridag range, Khar Zurh mountain, Picea obovata+Pinus sibirica+Larix 
sibirica forest with rocky fi elds, on rock, 15.VII.2006; same aimag, Ulaan Uul sum, upper 
course of Khogiin Gol river, 2660 m, Orogdoh pass, on soil along stream, 18.VII.2009.
 *S. irrigua (Ness) Nees. – Prikhubsugul.: Khubsugul aimag, Ulaan Uul sum, 
East Taiga, Tsagaan Chuluut mountain, rocky slope of mountain, in rock crevices, 
10.VI.2008.
 *S. mucronata - Mongol Dahur.: Darkhan uul aimag, Sharyn Gol sum, upper 
course of Monostoi valley, 1275 m, marshland with shrubs, on rotten log, 20.VIII.2006
 *S. spitsbergensis (Lindb.) Mull. Frib. – Prikhubsugul.: Khubsugul aimag, Ulaan 
Uulzsum, East Taiga, Tsagaan Chuluut mountain, rocky slope of mountain, in rock 
crevices, 10.VI.2008; same place, Tsagaan Chuluut river, on wet soil, in rock crevices, 
8.VI.2008.
 *S. cf. paludicola Loeske & Mull. Frib. – Prikhubsugul.: Khubsugul aimag, 
Renchinlhumbe sum, Khoridol Saridag range, Khar Zurh mountain, Picea obovata+Pinis 
sibirica+Larix sibirica forest with rocky fi elds, on rock, 15.VII.2006; same aimag, Ulaan 
Uul sum, East Taiga, Tsagaan Chuluut river, on wet soil, in rock crevices, 8.VI.2008.
 Schistochilopsis incisa (Schrad.) Konstant. (=Lophozia incisa (Schrad.) Dumort, 
Massula incisa (Schrad.) Schljak.) – Prikhubsugul.: Khubsugul aimag, Renchinlhumbe 
sum, Khoridol Saridag range, Khonog Tsol Uul, south slope of mountain, Pinus sibirica 
forest, 8.VII.2007.
 Sphenolobus minutus (Schreb.) Berggr. var. acutilobus Schljakov – Prikhub-
sugul.: Khubsugul aimag, Renchinlhumbe sum, Ulaan Shoroot valley, Khar Murugu 
mountain, Larix sibirica+Pinis sibirica forest, on soil, 21.VI.2006; same sum, Khoridol 
Saridag range, Tsagaan Nokhoit mountain, Picea obovata+Larix sibirica forest, on soil, 
14.VII.2006; Ulaan Uul sum, Deedbulag range, Pinus sibirica+Picea obovata+Larix si-
birica forest, on wet soil, 17.VI.2007. 
 S. saxicola (Schrad.) Steph. – Prikhubsugul.: Khubsugul aimag, Renchinlhumbe 
sum, Ulaan Shoroot valley, Khar Murugu mountain, rocky fi elds on northern slope of 
mountain, on rock, 21.VI.2006; same sum, East Taiga, Tsagaan Chuluut river, in rock 
crevices, 8.VI.2008.
 Tritomaria quinquedentata (Huds.) Buch.–Prikhubsugul.:Khubsugul aimag, 
Renchinlhumbe sum, Arasai river, 1280 m, Larix sibirica+Picea obovata forest, on soil, 
16.VII.2006; that sum, Ulaan Shoroot valley, Khar Murugu mountain, Larix sibirica+Pinis 
sibirica forest, on rock, 21.VI.2006; that sum, Sul mountain, Pinus sibirica+Larix si-
birica forest, 4.VI.2007; East Taiga, Tsagaan Chuluut river, on wet soil, 8.VI.2008; Tsa-
gaan Nuur sum, West Taiga, Mengebulag spring, 2209 m, east bank of spring, on soil, 
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27.VI.2007; that sum Kholboo mountain, 2400 m, on wet soil, 28.VI.2007; Ulaan Uul 
sum, Middle Taigas, Temeen Chuluut mountain, 2462 m, Pinus sibirica+Larix sibirica 
forest, under rock, 13.VI.2009; that sum, Hugiin Gol valley, Uhert Gol river, Larix sibir-
ica open forest, on soil, 23.VI.2008; Tsagaan Uur sum, Barang river, Oboot mountain, 
Larix sibirica forest, on soil, 29.VII.1972, coll. E.Kukk and U.Tsogt.
 *T. execta (Schmidel) Loeske – Prikhubsugul.: Khubsugul aimag, Renchinl-
humbe sum, Khoridol Saridag range, Khonog Tsol Uul, south slope of mountain, Pi-
nus sibirica forest, 8.VII.2007; same aimag, Ulaan Uul sum, Doodbulag range, Pinus 
sibirica+Picea obovata+Larix sibirica forest, on rotten log, 4.VII.2008.
 T. exsectiformis (Breidl.) Schiffn. – Mongol Dahur.: Darkhan Uul aimag, Sharyn 
Gol sum, Monostoi valley, 1295 m, edge of Betula platyphylla+Pinus sylvestris forest, 
on rotten log, 16.VIII.2006; Prikhubsugul.: Khubsugul aimag, Renchinlhumbe sum, Ul-
aan Shoroot valley, Khar Murugu mountain, Betula platyphylla+Pinus sibirica+Larix 
sibirica forest, on wet soil, 21.VI.2006.
 ARNELLIACEAE
 *Arnellia fennica (Gott.) Lindb. – Prikhubsugul.: Khubsugul aimag, Ulaan Uul 
sum, upper course of Khogiin Gol river, 2660 m, Orogdoh pass, on soil along stream, 
18.VII.2009; same place, valley of Khogiin Gol river, Dongol mountain, on soil and 
rocks, 29.VI.2008.
 DELAVAYELLACEAE
 *Liochlaena subulata (A.Evans.) Schljakov – Mongol Dahur.: Darkhan uul aim-
ag, Sharyn gol sum, upper course Monostoi Valley, 1275 m, marshland with shrubs, on 
rotten log, 20.VIII.2006.
 JUNGERMANNIACEAE
 *Leiocolea badensis (Gottsche) Jørg. – Prikhubsugul.: Khubsugul aimag, Renchin-
lhumbe sum, Ulaan Shoroot valley, mountain Khar Murugu, Betula platyphylla+Larix 
sibirica forest, on rotten log, 21.VI.2006; same sum, Arasai river, Larix sibirica+Picea 
obovata forest, on soil, 16.VII.2006; same sum, Khoridol Saridag range, Deed Khonog 
Tsol valley, on soil along bank of river, 7.VII.2007.
 *L. heterocolpos (Thed.) Buch – Prikhubsugul.: Khubsugul aimag, Renchinl-
humbe sum, Ulaan Shoroot valley, Sul mountain, Larix sibirica+Pinus sibirica forest, 
under rock, 4.VI.2007; same place, Khar Murugu mountain, Larix sibirica+Pinus sibir-
ica forest, on rock, 21.VI.2006; same aimag, Ulaan Uul sum, Doodbulag range, Pinus 
sibirica+Picea obovata+Larix sibirica forest, on soil, 4.VII.2008.
 *Mesoptychia sahlbergii (Lindb. & Arnell.) A.Evans. – Prikhubsugul.: Khub-
sugul aimag, Ulaan Uul sum, valley of Doloon Modny Gol, Doodbulag range, Pinus 
sibirica+Picea obovata+Larix sibirica forest, on soil, 4.VII.2008; same place, Deedbu-
lag range, Pinus sibirica+Picea obovata+Larix sibirica forest, on soil, 17.VI.2007.
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1Öýãìèä Ö., 2Îòíþêîâà T. Í., 1Ýíõæàðãàë Ý.
1Èíñòèòóò Áîòàíèêè, ÀÍÌ 

2Èíñòèòóò Ëåñà ÑÎ ÐÀÍ 
 
 Àííîòàöèÿ:
 Ïðèâîäèòñÿ ïîäðîáíûé àííîòèðîâàííûé ñïèñîê 43 âèäîâ ïå÷åíî÷íûõ ìõîâ 
â ðåçóëüòàòå îáðàáîòêè äîâîëüíî îáøèðíûõ êîëëåêöèé, ñîáðàííûõ ïîñëå 2005 
ãîäîâ Ö. Öýãìèä, Ý. Ýíõæàðãàë. Âïåðâûå äëÿ ôëîðû ïå÷åíî÷íûõ ìõîâ Ìîíãîëèè 
îòìå÷àåòñÿ 17 âèäîâ:  Riccardia palmata,Leiocolea heterocolpos, L. badensis, Lopho-
zia longidens, Tritomaria execta, Liochlaena subulata, Tetralophazia setiformis, Scapania 
gymnostomophila, S. mucronata, S. irrigua, S. spitsbergensis, S. paludicola, Arnellia fenni-
ca, Lejeunea cavifolia, Mesoptychia sahlbergii, è Moerckia fl otoviana.  Ïðèâåä¸í îáçîð 
èçó÷åííîñòè âèäîâ ïå÷åíî÷íûõ ìõîâ Ìîíãîëèè è ïîä÷åðêíóòà íåîáõîäèìîñòü 
ñïåöèàëüíîãî èññëåäîâàíèÿ ïå÷åíî÷íèêîâ â ïðåäåëàõ ñòðàíû. 

 Êëþ÷åâûå ñëîâà:  Ïå÷åíî÷íûõ ìõîâ, êîëëåêöèÿ ìõîâ, ñïèñîê âèäîâ, 
ôëîðà ìõîâ Ìîíãîëèè
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ÌÎÍÃÎË ÎÐÍÛ ÃÀÍÄÁÀÄÐÀÀ (VERONICA L.) ÒªÐËÈÉÍ ÓÐÃÀÌËÛÍ 
ÀÍÃÈËÀËÇ¯ÉÍ ÒÎÉÌ

1Öýðýííÿì Æ., 2Áàäàìöýöýã Á.
1ÌÓÁÈÑ, ÁÓÑ-èéí Óðãàìàë ñóäëàë Åðºíõèé áèîëîãèéí òýíõèì

2Áàéãàëèéí ò¿¿õèéí ìóçåéí ýðäýì øèíæèëãýýíèé àæèëòàí

 Õóðààíãóé
 Áèä ººðñäèéí ñóäàëãààíû ä¿íä ìîíãîë îðîíä Ãàíäáàäðààãèéí òºðëèéí (Veronica L.) 21 ç¿éë, 1 äýä 
ç¿éë òàðõàí óðãàäàã áîëîõûã òîãòîîëîî. Òóñ òºðëèéí ç¿éë¿¿äèéã äýä òºðë¿¿äýä õàìðóóëàõ áîëîí, àíãèëëûí 
ñèñòåìä áàéðëóóëàõäàà ñóäëàà÷äûí áîëîâñðóóëñàí àíãèëëûí ñèñòåìèéã õàðüöóóëàí ¿çñýíèé ¿íäñýí äýýð Ï.À. 
Êîñà÷åâûí (2010) á¿òýýëèéã áàðèìòëàí àíãèëëûí ñèñòåìä 6 äýä òºðºëä õàìààðóóëàâ.   

 Çàíãèëàà ¿ã: Òºðºë, ç¿éë, Ãàíäáàäðàà, àíãèëàëç¿é, ñèñòåì 

 
 Óäèðòãàë 
 Äýëõèé äýýð 300 îð÷èì ç¿éëèéã ýãíýýíäýý íýãòãýñýí, ýìèéí à÷ õîëáîãäîëòîé, 
íýëýýä îëîí ç¿éëòýé, Ãàíäáàäðààãèéí òºðºë (Veronica L.) íü Èðøèìáèéí (Scrophu-
lariaceae Juss.) îâîãò õàìààðàõ áºãººä îéò õýýð, õýýðèéí á¿ñýä óóëûí ÷óëóóðõàã 
õàéðãàðõàã õàæóó, íóãà, íàìãàðõàã ãàçðààð óðãàäàã. 
 Ìîíãîë îðíû óðãàìëûí àéìàã, óðãàìàëæëûí ñóäàëãààíû ÿâöàä 
Ãàíäáàäðààãèéí òºðºë (Veronica L.) – èéí òàëààð íýëýýä ñóäàëãàà õèéãäýæ, ç¿éëèéí 
òîî íü íýìýãäñýýð èðñýí áºãººä öààøèä óã òºðëèéí òàëààðõ äàãíàñàí ñóäàëãààã  
ÿâóóëàõ øààðäëàãàòàé áàéãàà þì. 
 Ìîíãîë îðíû Ãàíäáàäðààãèéí òºðëèéí àíãèëàëç¿é, òàðõàö, ýêîëîãèéí 
òàëààð òóñ  îðíû óðãàìëàí íºìðºã, óðãàìëûí àéìãèéã ñóäàëñàí äîòîîä, ãàäààäûí 
ýðäýìòýí ñóäëàà÷äûí (Ãðóáîâ, 1955; 1982;  Áîðèñîâ 1955; ªëçèéõóòàã, 1985; 
Ãóáàíîâ, 1996) á¿òýýë¿¿äýä òóñãàãäñàí  áàéäàã.  Òóõàéëáàë:
 À. Ã. Áîðèñîâà (1955)-ûí á¿òýýëä Ìîíãîë îðîíä 8 ç¿éë Ãàíäáàäðàà òàðõäàã 
áîëîõûã òýìäýãëýæýý. Òºâ Àçèéí óðãàìëûí àéìàã, óðãàìàëæëûã ñóäàëñàí íýðò 
ýðäýìòýí Â. È. Ãðóáîâ (1955) Ìîíãîëä óðãàäàã 15 ç¿éë Ãàíäáàäðàà (Veronica 
L.)-ãèéí îð÷èí ç¿é, òàðõàöûã óðãàìàë ãàçàðç¿éí òîéðãîîð òýìäýãëýí îðóóëñàí 
áàéäàã. Òýðâýýð Ìîíãîë îðíû óðãàìàë òàíèõ áè÷èã (Ãðóáîâ,1982)-òýý 18 ç¿éë 
Ãàíäáàäðààãèéí òàíèõ ò¿ëõ¿¿ðýýñ ãàäíà ç¿éë òóñ á¿ðèéí óðãàõ îð÷èí, òàðõàöûí 
òàëààð ìýäýýëæ, çàðèì ç¿éë¿¿äèéí çóðãèéã îðóóëñàí. 
 Í. ªëçèéõóòàã (1985) á¿òýýëäýý Ìîíãîë îðíû áýë÷ýýð õàäëàí äàõü 
òýæýýëèéí óðãàìëûí á¿ðýëäýõ¿¿íä 8 ç¿éë Ãàíäáàäðàà (Veronica L.)-ã îðóóëàí, 
òàíèõ ò¿ëõ¿¿ð, óðãàõ îð÷èí, òàðõàöààñ ãàäíà òýäãýýðèéí èäýìæèéã áîã áà áîä 
ìàëààð ÿëãàâàðëàí òîäðóóëæ çàðèì ç¿éëèéí õ¿íñ, ýìèéí à÷ õîëáîãäëûã öóõàñ 
äóðäæýý. 
 È. À. Ãóáàíîâ (1996) ººðèéí áîëîí áóñàä ñóäëàà÷äûí á¿òýýëä òóëãóóðëàí 
Ìîíãîëûí óðãàìëûí àéìãèéí á¿ðòãýë áè÷ãèéã ãàðãàõäàà ìàíàé îðîíä á¿ðòãýãäñýí 
18 ç¿éë Ãàíäáàäðàà (Veronica L.)-ãèéí  óðãàìàë ãàçàðç¿éí òîéðãîîð òàðõñàí 
áàéäàë, õààíààñ áè÷èãäñýí, öóãëóóëãûí òèï ìàòåðèàë õààíà áàéãàà çýðãèéã 
òóñãàñàí áàéäàã. Õàðèí Ãàíäáàäðààãèéí òºðºëä óíàãàí áà çàâñðûí óíàãàí óðãàìàë 
òýìäýãëýýã¿é áîëíî.  
 Õèë çýðãýëäýý áîëîí áóñàä îðíû ñóäëàà÷èä (Ãàìàþíîâà, Äìèòðèåâà, 1965; 
Èâàíèíà 1970; Åëåíåâñêèé 1978; Êîñà÷åâ, 2003; Êîñà÷åâ, 2010) òóñ òºðëèéí 
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àíãèëàëç¿é, àíãèëëûí òàëààð äàãíàñàí ñóäàëãàà õèéæ, àíãèëëûí ñèñòåìèéã 
áîëîâñðóóëñàí áàéäàã.  Òóõàéëáàë: À. Ï. Ãàìàþíîâà, À. À. Äìèòðèåâà íàð (1965) 
Êàçàõñòàí óëñûí óðãàìëûí àéìãèéã ñóäàëñàí á¿òýýëäýý 47 ç¿éë Ãàíäáàäðààã 
á¿ðòãýýä, òýäãýýðèéã òàíèõ ò¿ëõ¿¿ð Êàçàõñòàíä òàðõñàí áàéäàë, åðºíõèé òàðõàö 
(àðåàë), ç¿éë òóñ á¿ðèéí óðãàõ îð÷èí, åðºíõèé ä¿ðñèéã îðóóëæ òýäãýýðýýñ 9 
ç¿éëèéã Ìîíãîë îðîíä òàðõàöòàé õýìýýí òýìäýãëýæýý.  
 Òºâ Àçèéí Èðøèìáèéí îâãèéã ñóäàëñàí Ë. È. Èâàíèíà  (1970) íèéò 24 ç¿éë 
Ãàíäáàäðààã Veronica, Veronicastrum äýä òºðë¿¿äýä àíãèëàí á¿ðòãýýä, òýäãýýðèéí 
óäàì òºðëèéí õîëáîî, óðãàìàë ç¿éí øèíæ, àìèí õýëáýðèéã ÿëãàí åðºíõèé áà Òºâ 
Àçèéí õýìæýýí äýõ òàðõàëòûã á¿ðòãýæýý. Òºâ Àçèä òàðõàëòòàé ç¿éëèéí 15-ûã íü  
Ìîíãîë îðîíä òàðõäàã ãýæ ¿çæýý.    
 À. Ã. Åëåíåâñêèé (1978) Çºâëºëò Õîëáîîò Óëñûí (õóó÷íààð) íóòàã äýâñãýðò 
á¿ðòãýãäñýí Ãàíäáàäðààãèéí òºðëèéí àíãèëàëç¿é, àíãèëëûí ñèñòåì, ãàäààä á¿òýö, 
òàðõàö-ýêîëîãèéã ñóäàëñàí á¿òýýëäýý 258 ç¿éë, äýä ç¿éëèéã á¿ðòãýñíýýñ 14 ç¿éë, 
äýä ç¿éë  Ìîíãîëä òàðõàëòòàé ãýæ çààñàí. Òýðáýýð óã òºðëèéí àíãèëëûí ñèñòåìèéã 
áîëîâñðóóëàí 184 ç¿éë, 74 äýä ç¿éëèéã 9 ñàäàí, 64 äýä ñàäàíä õàìðóóëàí àíãèëæ 
¿¿íýýñ Ìîíãîëä Pseudo-Lysimachium, Beccabunga, Veronica, Veronicastrum, Stenocar-
pon, Alsinebe õýìýýõ 6 ñàäàí, Longifoliae, Spuriae, Dahuricae, Pseudo-Lysimachium, 
Pinnatae, Beccabunga, Pentasepalae, Macrostemon, Densifl orae, Stenocarpon, Biloba 
õýìýýã÷ 11 äýä ñàäàíä õàìààðàõ 12 ç¿éëèéã áàãòààæýý.  
 Ï. À. Êîñà÷åâ (2003) á¿òýýëäýý Àëòàéí óóëñûí ñèñòåìèéí Ãàíäáàäðàà  
(Veronica L.) òºðëèéí, Pseudolysimachium W. D. J. Koch ñàäàíãèéí 13 ç¿éë óðãàìàë 
òàíèõ ò¿ëõ¿¿ð, òýäãýýð òóñ á¿ðèéí óðãàìàëç¿éí øèíæ, óðãàõ îð÷èí, òóõàéí 
óóëñûí ñèñòåì äýõ òàðõàëò, åðºíõèé òàðõàëò, õðîìîñîìûí òîîã äóðäààä, áóñàä 
ñóäëàà÷äûí á¿òýýëòýé õàðüöóóëàí ä¿ãíýñíèé äýýð ç¿éëèéí ãàäààä ä¿ðñ, õýëáýð, 
öýöãèéí çàäàðãàà, æèìñíèé ìîðôîëîãèéí çóðãèéã òóñ òóñ õàâñàðãàæýý. Òýðâýýð 
Àëòàéí óóëñûí ñèñòåìä òàðõàí óðãàæ áàéãàà 13 ç¿éëýýñ 6 ç¿éë íü Ìîíãîëä òàðõäàã 
áîëîõûã òýìäýãëýñýí áàéäàã. Ñóäëàà÷ Pseudolysimachium W. D. J. Koch ñàäàíä 13 
ç¿éë, 5 äýä ç¿éëèéã õàìààðóóëàí àíãèëñàí þì. 
 Ï. À. Êîñà÷åâ (2010) Àëòàéí óóëñûí ñèñòåìèéí Èðøèìáèéí îâãèéã ñóäàëñàí 
á¿òýýëäýý òºðºë ç¿éë òàíèõ ò¿ëõ¿¿ð, àíãèëàëç¿éí òîéì, óðãàìàëç¿éí áè÷èãëýë, 
óðãàõ îð÷èí, òóõàéí óóëûí ñèñòåì äýõè òàðõàëò õèéãýýä åðºíõèé (àðåàë) òàðõàöûã 
áè÷èæ óã òºðëèéí (Veronica L.) 7 äýä òºðºëä õàìààðàõ 79 ç¿éëèéã òóñ óóëûí ñèñòåìä 
á¿ðòãýñíýýñ 12 ç¿éë íü Ìîíãîëä òàðõäàã àæýý. Ï. À. Êîñà÷åâ (2010) Àëòàéí óóëñûí 
Ãàíäáàäðàà òºðëèéí óðãàìëûí àíãèëàëç¿é, àíãèëëûí ñèñòåìèéã áîëîâñðóóëæ 
íèéò 39 ç¿éë, 7 äýä ç¿éëèéã 7 äýä òºðºëä õàìààðóóëñàí áàéäàã. ¯¿íýýñ ¿çâýë 
Ìîíãîëä Pseudolysimachium, Stenocarpon, Beccabunga äýä òºðëèéí 7 ç¿éë òàðõàæ 
áàéíà. 
 
 Ñóäàëãààíû ìàòåðèàë, àðãàç¿é
 ØÓÀ-èéí Áîòàíèêèéí õ¿ðýýëýíãèéí Óðãàìëûí ñàí (UBA) äàõü öóãëóóëãà, 
ÌÓÁÈÑ-èéí Áèîëîãèéí òýíõìèéí Óðãàìàë ñóäëàëûí ëàáîðàòîðè, ÕÀÀÈÑ-èéí 
Áèîëîãèéí òýíõìèéí Óðãàìàë ñóäëàëûí ëàáîðàòîðè, ÌÓÈÑ-èéí Óðãàìàë ñóäëàëûí 
òýíõìèéí Óðãàìàë ñàí äàõ Ãàíäáàäðààãèéí (Veronica L.) òºðëèéí óðãàìëûí íèéò 
400 ãàðóé õóóäàñ öóãëóóëãàòàé òàíèëöñàí. 
 Ñóäàëãààíû ìàòåðèàëûã á¿ðä¿¿ëýõ, õýýðèéí àæèãëàëò ñóäàëãàà ÿâóóëàõ 
áîëîí ëàáîðàòîðèéí áîëîâñðóóëàëò õèéõäýý á¿õ íèéòýýð õ¿ëýýí çºâøººðñºí 
àðãà÷èëàëûí åðºíõèé àðãà ç¿éã áàðèìòëàí àæèëëàëàà. Óðãàìàë öóãëóóëàõ, õàòààõ 
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õýýðèéí ñóäàëãààíû àðãàç¿éã àøèãëàí ñóäàëãààíû íýìýëò ìàòåðèàë á¿ðä¿¿ëñýí. 
Óðãàìëûí öóãëóóëãûã óðãàìàë ìîíòàæèëàõ àðãààð õàòààìàë áýëòãýæ, Â. È.Ãðóáîâ 
(1982), Í. ªëçèéõóòàã (1985),  Ï. À. Êîñà÷åâ (2010) á¿òýýë¿¿äèéã àøèãëàí óðãàìëûí 
öóãëóóëãûã òîäîðõîéëæ ëàáîðàòîðèéí áîëîâñðóóëàëòûã õèéâ.
 
 Ñóäàëãààíû ¿ð ä¿í 
 Áèä ººðñäèéí ñóäàëãààíû ¿íäñýí äýýð áîëîí ñóäëàà÷äûí á¿òýýëä 
òóëãóóðëàí Ìîíãîë îðîíä òàðõàí óðãàæ áàéãàà Ãàíäáàäðààãèéí òºðëèéí óðãàìëûí 
ç¿éëèéí á¿ðäýë, òýäãýýðèéí àíãèëàëç¿é, àíãèëëûí ñèñòåìèéã æèøèí ñóäàëëàà.
 Â. È. Ãðóáîâ (1955) ººðèéí á¿òýýëäýý Veronica nudicaulis, V. spicata, V. gran-
dis ç¿éë¿¿äèéã îðóóëñàí áîëîâ÷ “Îïðåäåëèòåëü ñîñóäèñòûõ ðàñòåíèé Mîíãîëèè”  
(Ãðóáîâ, 1982) á¿òýýëäýý äýýðõè ç¿éë¿¿äèéã îðóóëààã¿é. Ò¿¿í÷ëýí À. Ï. Ãàìàþíîâà, 
À. À. Äìèòðèåâà (1965) íàð Êàçàõàñòàíû óðãàìëûí àéìàã á¿òýýëä  V. didyma, À. Ã. 
Åëåíåâñêèé (1978) õóó÷èíààð ÇÕÓ áà õèë çàëãàà íóòãèéí Ãàíäáàäðààãèéí òºðëèéí 
àíãèëàëç¿é, òàðõàö ãýñýí á¿òýýëäýý  V. teucrium, subsp. аltaica ç¿éëèéã Ìîíãîëä ãýæ 
òýìäýãëýñýí áàéäàã. Õàðèí  Áîòàíèêèéí õ¿ðýýëýíãèéí óðãàìëûí ñàíä áîëîí ÌÓÈÑ, 
ÌÓÁÈÑ, ÕÀÀÈÑ-èéí óðãàìëûí öóãëóóëãàò õàäãàëàãäàæ áàéãàà Ãàíäáàäðààãèéí 
òºðëèéí óðãàìëûí öóãëóóëãûã òîäîðõîéëæ ¿çýõýä óã ç¿éë¿¿ä òààðàëäñàíã¿é.   
 Èéì ó÷ðààñ Ìîíãîë îðíû Ãàíäáàäðààãèéí òºðëèéí á¿ðòãýëä ýíý óäàà Veron-
ica nudicaulis, V. spicata, V. grandis, V. teucrium, subsp. аltaica ç¿éë¿¿äèéã îðóóëààã¿é 
áîëíî. Ò¿¿í÷ëýí Veronica sibirica ç¿éëèéã èøýí äýýðõè íàâ÷íû áàéðëàë, öýöãèéí 
ºíãº, áàãöýöãèéí óðò ãýñýí øèíæ òýìäã¿¿äèéã õàðãàëçàí ¿çýæ Veronicastrum òºðºëä 
ÿëãàñàí Èâàíèíà (1970), Êîñà÷åâ (2010) íàðûí á¿òýýë áîëîí  À. Ã. Áîðèñîâà (1955), 
È. À. Ãóáàíîâ (1996), Ï. À. Êîñà÷åâ (2010) íàðûí Veronica hispidula= V. perpusilla, 
V. ferganica =V. rubifolia  ç¿éë¿¿äèéã ñèíîíèóì áîëãîñîí àæëóóäûã áàðèìòàëëàà. 
Ìºí Êîñà÷åâ (2010) Veronica Smirnovii, V. sapozhnikovii ãýñýí 2 ç¿éëèéã Ìîíãîëûí 
óðãàìëûí àéìàãò íýìýí á¿ðòãýñýí þì.
 Áèä Ìîíãîë îðíû Ãàíäáàäðààãèéí òºðëèéí ç¿éëèéí á¿ðäëèéã òîãòîîõäîî 
äýýðõè ñóäëàà÷äûí á¿òýýëä îðñîí ç¿éë¿¿äèéã ººðñäèéí ñóäàëãààíû ìàòåðèàëòàé 
æèøèæ õàðüöóóëñàíû ¿íäñýí äýýð îäîîãèéí áàéäëààð Ìîíãîë îðíû íóòàã äýâñãýð 
äýýð Ãàíäáàäðààãèéí òºðëèéí 21 ç¿éë 1 äýä ç¿éë òàðõàæ áàéíà. ¯¿íä: Veronica 
scutellata, V. spuria, V. linariifolia, V. dahurica, V. longifolia, V. incana, V. porphyriana, 
V. laeta, V. laeta subsp. V. arenosa,  V. pinnata, V. ciliata, V. densifl ora, V. macrostemon, V. 
peregrinae, V. krylovii, V. anagallis-aquatica, V. beccabunga, V. hispidula, V. ferganica, V. 
biloba, V. Smirnovii, V. sapozhnikovii çýðýã ç¿éë¿¿ä áîëíî.
 Ìîíãîë îðíû Ãàíäáàäðààãèéí òºðëèéí àíãèëàëç¿é, àíãèëëûí ñèñòåìä Ï. À. 
Êîñà÷åâûí (2010)  á¿òýýëèéã áàðèìòàëñàí (1-ð õ¿ñíýãò).
 Ï.À.Êîñà÷åâ (2010)  á¿òýýëäýý Ãàíäáàäðààãèéí ç¿éë¿¿äèéã èøíèé ¿ñæèëò, 
ñàëààëàëò, íàâ÷íû îíöëîã, áàã öýöãèéí áàéðëàë çýðãèéã õàðãàëçàí 7 äýä òºðºëä 
àíãèëàí õóâààðèëñàí áàéäàã. Ìîíãîë îðíû Ãàíäáàäðààãèéí òºðºë íü 6 äýä òºðºëä 
õàìðàãäàæ áàéíà. 
Äýä òºðºë 1. Veronica  
 Èø í¿öãýí, ñàëààðõàã. Íàâ÷ í¿öãýí, ýñðýã ñóóñàí áàéðëàëòàé, á¿òýí èðìýãòýé 
þìóó õààÿà ø¿äëýãòýé, ø¿äëýã íü äîîøîî ÷èãëýñýí. Íàâ÷íû ºâºðò öàöàã áàã öýöýã 
¿¿ñãýíý. Íóãà, íóóð, íàìàã, ãîëûí ýðãèéí ÷èéãëýã õºðñºíä óðãàíà. Veronica scutellata 
L. ç¿éë õàìðàãäàíà. 
Äýä òºðºë 2. Pseudolysimachium W. D. J. Koch
 Óðò íàðèéõàí ¿íäýñëýã èøòýé. Èø 40-80 ñì ºíäºð, äóíäààñàà äýýø 
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ñàëààëñàí, íàâ÷ õààÿà ºäëºã öóóëáàð, ýñðýã ñóóñàí þìóó öóâðàà áàéðëàëòàé, 
ºíäãºí, óðòàâòàð-þëäýí õýëáýðòýé, á¿òýí þìóó ìîõîî ýñâýë òîì õóðö äàâõàð 
õºðººí ø¿äëýã çàõòàé. Öýöýã õºõ ýñâýë öàãààí ºíãºòýé. Öàöàã áàã öýöýãòýé, 
äýëáèéí õîîëîéä öàãèðàã ¿ñëýãòýé. Îéí áîëîí ºíäºð óóëûí á¿ñë¿¿ðò øèíýñýí îé 
òýäãýýðèéí çàõ, îéí áîëîí ýðãèéí íóãà, ãîë ãîðõèéí ýðýã, ýðãèéí îé, ãîëûí ýðãèéí 
õàéðãà ýëñ, áóðãàñàí øóãóéä áà ñººãºíöºðèéí äóíä óðãàäàã ÷èéãñýã óðãàìàë. Ve-
ronica longifolia L., V. linariifolia Pall. ex Link,  V. dahurica Stev., V. spuria L., V. incana L., 
V. Porphyriana Pavl., V. leata Kar. et Kir. V. leata subsp. arenosa (Serg.) Kossaczew comb. 
et stat. nov., V. smirnovii Kossaczev, V. sapozhnikovii Kossaczev, V. pinnata L.  ç¿éë¿¿ä 
õàìðàãäàíà. 
Äýä òºðºë 3. Stenocarpon Boriss. 
 Áîãèíîõîí ¿íäýñëýã èøòýé. Èø 5-25 ñì, ýíãèéí þìóó ñóóðèíààñàà 
ñàëààëñàí ºíäèéìýë ìº÷ð¿¿äòýé. Íàâ÷ ýñðýã ñóóñàí áàéðëàëòàé 1-2 (3) ñì óðò, 
ºíäãºðõ¿¿ þìóó óðòàâòàð õýëáýðòýé, ñóóìàë, á¿òýí çàõòàé, äýýä õàãàñòàà æèæèã 
õºðººí ø¿äëýã ýñâýë äóíä õýñýãòýý æèæèãõýí õºðººí ø¿äëýã çàõòàé, ¿ñýðõýã. 
Æèæèã öýöã¿¿ä 2-3 õàæóóãèéí áîãèíî öàöàã ¿¿ñãýäýã. Öýöãèéí õºë áîãèíî, öýíõýð 
ºíãºòýé. Äîõèóðóóä äýëáèéí õýëòýñýýñ áîãèíî. 
 Ãîëûí ÷èéãëýã ýðýã, ýðãèéí íóãà, õàéðãà, ýðãèéí îé, áóëãèéí îð÷èì, ÷óëóóðõàã 
õàæóóãààð, õàä àñãà, ÷óëóóí àñãà, íàìàãò óðãàäàã õ¿éòñ¿¿-÷èéãñýã, ÷èéãñ¿¿-÷óëóóñàã 
óðãàìàë V. ciliata Fisch., V. densifl ora Ledeb., V. macrostemon Bunge,  V. peregrinа L.B. 
ç¿éë¿¿ä õàìðàãäàíà.   
Äýä òºðºë 4. Pentasepalae Benth.
 Èø 15-40 ñì ºíäºð, íýãýýðýý þìóó öººí òîîãîîð óðãàäàã, ýãö áîñîî, æèãä 
¿ñýðõýã. Íàâ÷ óðòàâòàð, ºíäãºðõ¿¿ þìóó þëäýí, ñóóìàë õóðöàâòàð, ø¿äýðõýã 
çàõòàé. Öýöã¿¿ä óðò õºëºí äýýð õàæóóãèéí öàöàã ¿¿ñãýí ýñðýã ñóóæ ñèéðýã áàã 
öýöýã ¿¿ñãýíý. Íóãà, íóãàðõàã õýýð, õýýðýýð áîëîí íóãàðõàã õàæóó, íàðñàí îé, õóñàí 
òºãºë, îéí öîîðõîé áîëîí îéí çàõààð óðãàäàã ÷èéãñýã óðãàìàë. V. Krylovii Schischk. 
ç¿éë¿¿ä õàìðàãäàíà. 
Äýä òºðºë 5. Beccabunga Hill.
 Íàðèéõàí ìºëõºº ¿íäýñëýã èøòýé, íýã áîëîí îëîí íàñò ºâñëºã óðãàìàë. 
Èø  15-50 ñì õ¿ðòýë ºíäºð, ýãö áîñîî, í¿öãýí. Íàâ÷èñ ñóóìàë, áîãèíî áàðèóëòàé 
þìóó èøýý õàãàñ çóóìàë áàéðëàëòàé, óðòàâòàð-ºíäãºðõ¿¿ õýëáýðòýé, á¿òýí ýñâýë 
áîãèíî õºðººí ø¿äëýãòýé. Èøíèé ñóóðü îð÷ìûí íàâ÷íû ñóãàíä ýñâýë äóíä õýñãýýñ 
ýõëýí èøíèé ¿å¿äýýñ öàöàã áàã öýöýãëýäýã,  áîãèíîâòîð öýöãèéí õºëºí äýýð îëîí 
öýöã¿¿ä ñèéðýã ñóóæ öàöàã áàã öýöýã ¿¿ñãýíý. Ãîë ãîðõèíû ýðýã, ÷èéãëýã íóãà, áóëàã 
øàíäûí îð÷èì, íàìãàðõàã íóãà, ýðãèéí  óñàðõàã þìóó èõ ÷èéãëýã ãàçðûí ÷èéãñýã, 
óññàã óðãàìàë. V. anagallis aquatica L., V. beccabunga L., V. perpusilla Boiss ç¿éë¿¿ä 
õàìðàãäàíà. 
Äýä òºðºë 6. Pocilla Dumort. 
 Ñóë õºãæñºí ¿íäýñòýé íýã íàñò óðãàìàë. Èø 3-18 ñì ºíäºð, íàðèéõàí. Íàâ÷ 
íü öóâðàà áàéðëàëòàé, áàã öýöãèéí äîîðõ õýñýãòýý ýñðýã ñóóñàí áàéðëàëòàé. 
Æèæèãõýí 1 ñì óðòòàé, çóóâàí-ºíäãºðõ¿¿ ýñâýë çóóâàí õýëáýðòýé, èðìýãýýðýý 
ìîõîî öººí ø¿äëýãòýé ýñâýë á¿òýí èðìýãòýé. Öýöã¿¿ä èø áà ìº÷ðèéí äýýä õýñãèéí 
æèæãýðñýí íàâ÷íû ñóãàíä áàéðëàí, îëíîîðîî çàëàà áàã öýöýã ¿¿ñãýäýã. ×óëóóðõàã 
òàë, óóëûí áýë, àñãà, ýëñ, ýëñýðõýã õàéðãàí ýðýã, õàä àñãà, íóðàãò óðãàäàã. V. fer-
ganica M.Pop.,  V.  biloba L. ç¿éë¿¿ä õàìðàãäàíà.
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1-ð õ¿ñíýãò
Ìîíãîë îðíû Ãàíäáàäðààãèéí òºðëèéí àíãèëëûí ñèñòåì

Òðèáà Òºðºë Äýä òºðºë Ç¿éë

Veroniceae 
Benth. Veronica L.

Veronica W.D.J. Kosch 1. V. scutellata L.

Pseudolysimachium 
(W.D.J. Kosch) M. M. 
Mart. Ort., Albach & M. 
A. Fisch.

2. V. longifolia L.

3. V. linariifolia Pall.ex Link

4. V. dahurica Stev.

5. V. spuria L.

6. V. incana L.

7. V. porphyriana Pavl.

8. V. laeta Kar.et Kir.

8a V. laeta susp. V. 

arenosa (Serg.) Kossaczew 

comb. et stat.nov

9. V. smirnovii Kossaczev

10. V. sapozhnikovii Koss.

11. V. pinnata L.

Stenocarpon (Boriss.) 
M. M. Mart. Ort., Albach 
& M. A. Fisch.
 

12. V. ciliata Fisch.

13. V. densifl ora Ledeb.

14. V. macrostemon Bunge.

15. V. peregrina L.
Pentasepalae (Benth.) 
M. M.Mart., Ort., Albach 
& M. A. Fisch.

16. V. krylovii Schischk.

Beccabunga (Hill.) M. 
M. Mart. Ort., Albach & 
M. A. Fisch.

17. V. anagallis-aquatica 

L.
18. V. beccabunga L.

19. V. hispidula Boiss

Pocilla (Dumort.) M. M. 
Mart. Ort., Albach & M. 
A. Fisch.

20.V. ferganica M.Pop.

21. V. biloba L.
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 Õýëýëö¿¿ëýã
 Áèä ººðñäèéí ñóäàëãààíû ¿ð ä¿íä áîëîí íîì á¿òýýë¿¿äýä òóëãóóðëàí 
Ìîíãîë îðíû Ãàíäáàäðààãèéí òºðëèéí ç¿éëèéí á¿ðäëèéã òîãòîîëîî. 
 Veronica sibirica L. ç¿éëèéã Ë. È. Èâàíèíà  (1970) á¿òýýëä Veronicastrum äýä 
òºðºë, È. À. Ãóáàíîâ (1996), Ï. À. Êîñà÷åâ  (2010) íàðûí  á¿òýýë¿¿äýä Veronicas-
trum òºðºëä àíãèëñàí áàéäàã. À.Ã. Áîðèñîâà (1955), Â.È. Ãðóáîâ (1955; 1982), Ë.È. 
Èâàíèíà (1970), À.Ã. Åëåíåâñêèé (1978), Í. ªëçèéõóòàã (1985) á¿òýýë¿¿äýä Veroni-
ca òºðºëä õàìðàãääàã Veronica sibirica ç¿éëèéã Ï. À. Êîñà÷åâ (2010)-èéí á¿òýýëèéã 
áàðèìòëàí Veronicastrum òºðºëä õàìðóóëàí  Veronicastrum sibiricum (L.) Pennell 
ç¿éë ãýæ ¿çëýý. 
È. À. Ãóáàíîâ (1996) á¿òýýëä 18 ç¿éë (Veronica anagallis-aquatica,  V. beccabunga, V. 
biloba, V. ciliata, V. dahurica, V. densifl ora, V. ferganica, V. incana, V. laeta, V. linariifolia, 
V. longifolia, V. macrostemon, V. peregrina, V. perpusilla, V. pinnata, V. porphyriana, V. 
scutellata, V. spuria) Ãàíäáàäðààã òýìäýãëýñýí áàéäàã. Ýäãýýð ç¿éë¿¿ä äýýð Ë. È. 
Èâàíèíà (1970),  Â. È. Ãðóáîâ (1982) á¿òýýë¿¿äýä Ìîíãîë îðîíä òàðõàëòòàé ãýæ 
òýìäýãëýñýí V. Krylovii ç¿éëèéã, Ï. À. Êîñà÷åâûí (2010) á¿òýýëä òýìäýãëýãäñýí V. 
smirnovii, V. sapozhnikovii, V. laeta subsp. arenosa  ç¿éë, äýä ç¿éëèéã Ãàíäáàäðààãèéí 
òºðëèéí ç¿éëèéí á¿ðäýëä îðóóëàí Ìîíãîë îðîíä óðãàìëûã  21 ç¿éë 1 äýä ç¿éë 
Ãàíäáàäðàà òàðõàæ áóéã òîãòîîëîî. 
 Ñóäàëãààíû ¿ð ä¿íä Ãàíäáàäðààãèéí òºðëèéí ç¿éë òàíèõ ò¿ëõ¿¿ðèéã 
øèíý÷ëýí áè÷èæ ÌÓÁÈÑ, ÁÓÑ-èéí ýðäýì øèíæèëãýýíèé áè÷èã ¹ 3-ä õýâë¿¿ëñýí 
áîëíî. 

Ä¿ãíýëò
 1. Á¿ñ íóòàã, õèë çàëãàà íóòãèéí áîëîí ìàíàé îðíû ñóäëàà÷äûí ýë ÷èãëýëèéí, 
ìºí ººðñäèéí ñóäàëãààíû ¿ð ä¿íä òóëãóóðëàí  Ìîíãîë îðîíä Ãàíäáàäðààãèéí 
òºðëèéí 21 ç¿éë, 1 äýä ç¿éë òàðõàí óðãàæ áàéãààã òîãòîîëîî. 
 2. Ìîíãîë îðíû Ãàíäáàäðààãèéí (Veronica L.) òºðëèéí óðãàìëûã ñóäëàõäàà 
Ï. À. Êîñà÷åâûí (2010) á¿òýýëèéã áàðèìòëàí, Ìîíãîëä óðãàäàã  21 ç¿éë 1 äýä 
ç¿éëýý Pseudolysimachium, Stenocarpon, Pentasepalae, Beccabunga, Pocilla ãýñýí 6 
äýä òºðºëä õàìààðóóëàâ. 
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Summary
  

  REVIEW OF TAXONOMY OF VERONICA L. IN MONGOLIA 

1Tserennyam J., 2Badamtsetseg B.
1MSUE, SNS,  Department of Botany and General biology

2 Natural history museum, researcher
 Abstract:
As a result of our research and in comparison with other researcher's work, we found 
and  researched that 21 species and 1 subspecies of Veronica genera are widely 
grown in Mongolia. We had worked out to classify 21 species and 1 subspecies Veron-
ica L. in the 6 subgenus, in order to this we were guided by P. A. Kosachevii’s research 
work. Also, we compared with researcher's classifi cation system when we worked out 
the classifi cation and classifi cation system. 

  Key words: Genus, species, Speedwell , taxonomy, system
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 Õóðààíãóé
 Ìîíãîë îðíû õºðñ, óðãàìëààñ 72 ç¿éë óòàñëàã õîðõîé á¿ðòãýâ. Ýäãýýðèéí áàðàã òàë õóâèéã ïàðàçèò 
ç¿éë¿¿ä ýçýëæ áàéíà. 30 ãàðóé ç¿éë óðãàìëûí ãàçàð äýýðõ õýñýã, ¿íäýñíèé ñèñòåì áîëîí ¿íäýñ îð÷ìûí 
õºðñºíä óðãàìëûí óòàñëàã õîðõîé-ôèòîíåìàòîä îëäëîî.
 Ìîíãîëûí óðãàìàë õàìãààëàë, õîðèî öýýðèéí õÿíàëòàíä îðäîã Globodera, Meloidogyne, Ditylenchus 
òºðëèéí õºíººëò óòàñëàã õîðõîéí ç¿éë¿¿ä õºäºº àæ àõóéí òàðèìëóóäòàé ãàçðóóäàä îëäîâ.

 Çàíãèëàà ¿ã: óòàñëàã õîðõîé, óòàñëàã õîðõîéí àéìàã, óðãàìàë, õºðñ, òàðõàëò
 

 Óäèðòãàë
 Ý.Âàíäóé, Æ.Äàøäîðæ íàðûí çîõèîñîí “Îðîñ-Ìîíãîë íýð òîìú¸îíû 
òîëü” (1972)-èéí ãóðàâäóãààð áîòèä “íåìàòîä” ãýäýã ¿ãèéã “óòàñëàã õîðõîé” ãýæ 
îð÷óóëñíû äàãóó áèä ýíý íýðèéã õýðýãëýâ. Ìîíãîë îðíû ãàçàð íóòàã áîë Òºâ Àçèéí 
áèîãàçàðç¿éí ÷óõàë á¿ñ íóòàã áèëýý. Ãýâ÷ ýíý íóòàã óòàñëàã õîðõîéí õóâüä áàðàã 
ñóäëàãäààã¿é ºíººã õ¿ð÷ýý. 
 Õºâñãºë íóóðûí ýëñýðõýã õóðäàñíààñ îëäñîí Eudorylaimus imitatoris Gagarin 
sp. n. ñàÿõàí áîëòîë Ìîíãîëûí íóò àã äýâñãýðò áè÷èãäñýí õºðñ, óðãàìëûí óòàñëàã 
õîðõîéí ãàíöõàí òºëººëºã÷ (Ãàãàðèí, 1982) áàéëàà.
 Êàçàõñòàí (Àõìåòîâ áà áóñàä., 2007), Àëñ Äîðíîä (Øâûäêàÿ áà áóñàä., 1997; 
Åðîøåíêî, 2004; Âîëêîâà, 2007), Õÿòàä (Chen et al., 2001), Ñîëîíãîñ (Jeong et al., 
2006)-ûí óòàñëàã õîðõîéí àéìãèéí òàëààðõ ñóäàëãààíû ìàòåðèàëóóä õýâëýãäñýí 
áàéäàã. ªâºð Ìîíãîëûí íóòàã äýâñãýðò õèéñýí  Liang W.J. et al. (2007),  Zhang X.K. 
et al. (2010) íàðûí àæëóóä áèé. Ýäãýýð á¿ñ íóòãóóäûí óòàñëàã õîðõîé 23 ãàðóé 
îâîãò õàìààðàõ áºãººä Dorylaimidae, Anguinidae, Pratylenchidae, Plectidae, Tylenchi-
dae, Heteroderidae, Aphelenchoididae äàâàìãàéëäàã àæýý. 
 Òóõàéí á¿ñ íóòãóóäûí óòàñëàã õîðõîéí îëîíõ òºëººëºã÷èä íü òºìñíèé 
ãëîáîäåðîç (Globoderaros tochiensis), õ¿íñíèé íîãîîíû ìåëîéäîãèíîç (Meloidogyne 
spp.) çýðýã ôèòîãåëüìèíòîçóóäûã ºäººã÷èä (Øåñòåïåðîâ áà áóñàä, 1995) þì. 
 Áèä 2009-2012 îíä Ìîíãîë îðíû õºðñ, óðãàìëûí óòàñëàã õîðõîéí àéìãèéí 
ç¿éëèéí á¿ðäëèéã òîãòîîõ çîðèëãîîð õýýðèéí ñóäàëãààã áàéãàëèéí ñàâøèì 
òîãòîëöîîíóóäàä (ýêîñèñòåì¿¿äýä) ÿâóóëëàà. Ò¿¿íýýñ ãàäíà õºäºº àæ àõóéí 
òàðèìëûí óòàñëàã õîðõîéí òºëºâ áàéäëûã ¿íýëýõ àæëûã àíõëàí ã¿éöýòãýâ. 
 
 Ñóäàëãààíû ìàòåðèàë, àðãàç¿é   
 Áèäíèé ñóäàëãààíû ìàòåðèàë íü óðãàìëûí òóóçàí õîðõîéí ñóäàëãààíû 
ïðàêòèêò ò¿ãýýìýë õýðýãëýãääýã àðãààð ã¿éöýòãýãäñýí õºðñ, óðãàìëûí óòàñëàã 
õîðõîéí öóãëóóëãà áîëíî. 
 Áèä Ìîíãîë îðíû òºâ áîëîí ç¿¿í ºìíºä õýñãýýñ öóãëóóëñàí õºðñ, óðãàìëûí 
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200 ãàðóé äýýæèíä áîëîâñðóóëàëò õèéãýýä áàéíà. 
 Í.Ä. Ðîìàíåíêî (2002)-èéí õóâèðãàñàí D. Raski-èéí àðãàç¿éãýýð ºò 
õýëáýðèéí óòàñëàã õîðõîéí áàéíãûí áýëäýö áýëòãýñýí. Àìüä óòàñëàã õîðõîéòîé 
õóðóó øèëýý õºðãºã÷èíä õàäãàëæ áàéëàà. Õºðñ áîëîí óðãàìëûí óòàñëàã õîðõîéã 
îð÷íû àãààðûí òåìïåðàòóð áà ñóäàëãààíû ìàòåðèàëààñ õàìààðóóëñàí Áåðìàíû 
õóâèðãàñàí  àðãûã (Êèðüÿíîâà, Êðàëëü, 1969) àøèãëàí  ç¿éëèéí òºâøèí õ¿ðòýë 
òîäîðõîéëîâ.
 Õºäºº àæ àõóéí òàðèìàëûí ýäýëáýðò áºìáºëãºí á¿ðõýâ÷ ¿¿ñãýã÷ óòàñëàã 
õîðõîéí (öèñòîîáðàçóþùèå íåìàòîäû) õàëäâàðëàëòûã øèíæëýõèéí òóëä 0.25 
ãà-ä íýãýýñ áàãàã¿é, õ¿ëýìæèíä ãàëëîâ óòàñëàã õîðõîéí (ãàëëîâûå íåìàòîäû) 
õàëäâàðëàëòûã øèíæëýõýä 10 ì2 –ä íýã õºðñíèé äýýæ àâñàí áîëíî. 
 Òºìñíèé õóâüä õºðñíèé äýýæ¿¿äèéã ôëîòàöèîí àðãààð áºìáºëãºí á¿ðõýâ÷ 
¿¿ñãýã÷ óòàñëàã õîðõîéã òîäîðõîéëîí À.À. Øåñòåïåðîâà (1995)-èéí àðãàç¿éãýýð 
áºìáºëºã (öèñò)-èéã òîîëæ ïîïóëÿöèéí íÿãòøëûã áèíîêóëÿð àøèãëàí ø¿¿ëò¿¿ðèéã 
íÿãòëàí õàðàõ çàìààð òîãòîîâ. Óòàñëàã õîðõîéí ç¿éëèéã Ê.Î. Áóòåíêî, óðãàìëûã Ë. 
Æàðãàëñàéõàí, Ñ.Â. Òèòîâà íàð  òîäîðõîéëñîí áîëíî.
 
   ¯ð ä¿í
 Ìîíãîë îðíû òºâ áîëîí ç¿¿í-ºìíºä õýñãýýñ öóãëóóëñàí õºðñ, óðãàìëûí 200 
ãàðóé äýýæèéã áîëîâñðóóëñíû ¿ð ä¿íãýýñ ýíý ºã¿¿ëýëä òàíèëöóóëæ áàéíà. Áèäíèé 
àíãèëñàí óðãàìëûí óòàñëàã õîðõîéí òºëººëºã÷èä íü Òºâ Àçèéí óóë, çàðèìäàã öºë, 
õýýðèéí áàéãàëèéí áèîöåíîçûí á¿ðýëäýõ¿¿í õýñýã, ò¿¿í÷ëýí Ìîíãîëûí õºäºº àæ 
àõóéí òàðèìàë óðãàìëûí õîðèî öýýðèéí õÿíàëòûí îáúåêò áîëíî.
ªíººãèéí áàéäëààð Ìîíãîë îðíû õºðñ, óðãàìëûí óòàñëàã õîðõîéí àéìàãò Dory-
laimida, Araeolaimida, Rhabditida, Diplogasterida, Tylenchida ãýñýí 5 áàã, 23 îâîã, 38 
òºðºëä õàìààðàõ 72 ç¿éë á¿ðòãýãäëýý (1-ð õ¿ñíýãò). 
 Á¿õ óòàñëàã õîðõîé 38 ç¿éë óðãàìàë, òýäãýýðèéí ¿íäýñ îð÷ìûí õºðñíººñ 
èëðýâ. Artemisia frigidà, Stipa królovii-ûí ¿íäýñíèé ñèñòåìä óòàñëàã õîðõîéí õàìãèéí 
îëîí ç¿éë èëýð÷ áàéíà. Óðãàìëûí ¿íäýñíèé ñèñòåì áîëîí ãàçðûí äýýðõ õýñãýýñ 
èëýðñýí òºðºë: Cephalobus, Eucephalobus, Aphelenchus, Paraphelenchus, Ditylenchus, 
Anguina, Pratylenchus, Paratylenchus, Rotylenchus, Helicotylenchus. 
 Óðãàìëûí ¿íäýñ îð÷ìûí õºðñºíä Acrobeles, Chiloplacus, Pelodera, Plectus, Ap-
helenchoides, Cryptaphelenchoides, Tylencholaimellus, Dorylaimus, Eudorylaimus, Mes-
odorylaimus, Aporcelaimus, Dorylaimoides, Discolaimium, Proleptonchus òºðë¿¿äèéí 
óòàñëàã õîðõîé èëýð÷ áàéíà. 
 Óðãàìëûí ïàðàçèò (54%) áîëîí ïàðàçèò áóñ (46%) óòàñëàã õîðõîéí õàðüöàà 
áàðàã òýíö¿¿ áàéíà.  Ïàðàçèò ç¿éë¿¿äèéí äîòîð Aphelenchidae, Aphelenchoididae, 
Tylenchidae, Hoplolaimidae, Criconematidae, Heteroderidae îâãóóäûí òºëººëºã÷èä 
áàéãààã òýìäýãëüå. Ïàðàçèò áóñ ç¿éë¿¿ä íü Dorylaimoidae, Plectidae, Rhabditidae, 
Cephalobidae îâîãò õàìààð÷ áàéíà.
 Ìîíãîëûí õºäºº àæ àõóéí òàðèìàë ýðõýëäýã àæ àõóéíóóäûí òàëáàéãààñ 
òàðèìàë óðãàìëûí ïàðàçèò áîëäîã õîðòîé óòàñëàã õîðõîéíóóä îëäëîî. Ýäãýýð íü 
Ditylenchus, Meloidogyne, Globodera òºðëèéí óòàñëàã õîðõîéíóóä áîëíî. Ò¿¿íýýñ 
ãàäíà Ditylenchus òºðëèéí óòàñëàã õîðõîé áàéãàëèéí Allium sp., Iris sp., Stellaria 
sp.òºðëèéí óðãàìëóóäàä òîäîðõîéëîãäîâ. 
 ªðãºñò õýìõ, óëààí ëîîëü òàðèàëñàíû äàðàà õ¿ëýìæèéí õºðñºíä Meloido-
gyne òºðëèéí óòàñëàã õîðõîéíóóä èëðýâ. 
 Áîð íóóð, Æàðãàëàíò áîëîí Õÿòàä ñîðòûí òºìñ òàðèàëñàí õºðñíººñ Glo-
bodera òºðëèéí áºìáºëãºí á¿ðõýâ÷ ¿¿ñãýã÷ óòàñëàã õîðõîé (öèñòîîáðàçóþùèå 
óòàñëàã õîðõîéí àìüä áîëîí áàéíãûí áýëäýö (ïðåïàðàò)-èéí öóãëóóëãà á¿ðäýæ, 
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1-ð õ¿ñíýãò 
Ìîíãîëûí õºðñ, óðãàìëûí óòàñëàã õîðõîéí æàãñààëò

Íýð Äýýæ àâñàí 

Áàã Îâîã Òºðºë Ç¿éë ãàçàð îáúåêò 

1.
 D

or
yl

ai
m

id
a 

1. Dorylaimoidae 1. Dorylaimus 1. D. helveticus Äîðíîä Ìîíãîë, N46.42928°; 
E118.01886° 

Stipa grandis-èéí 
¿íäýñ 

2. D. andrassy Óëààíáààòàð, Àãðîïàðê Õºðñ 

3. D. centrocercus Óëààíáààòàð, Áàÿí÷àíäìàíü Õºðñ 

4. D. filiformis Ìýíýíãèéí òàë, N47.18546°, 
E117.11528° 

Õºðñ 

5. D. monohystera Óëààíáààòàð, Ìàõ-Ìàðêåò, ºðãºñò 
õýìõèéí õ¿ëýìæ 

Õºðñ 

6. D. obsñurus Ò¿ìýíöîãò, E47.67588°; 
N112.40795° 

Õºðñ 

2. Mesodorylaimus 7. M. bastiani Óëààíáààòàð, Ìàõ Ìàðêåò, 
ñîíãèíûí õ¿ëýìæ 

Õºðñ 

3. Eudorylaimus 8. E. arcus Äàðüãàíãà, N45.29775°; 
E112.53390° 

Õºðñ 

9. E. bryophilus Äàðüãàíãà, N46.05228°; 
E115.54498° 

Õºðñ 

2. Tylencholaimellidae 4. Tylencholaimellus 10. T. thornei Àëòàí Îâîî, N45,31651°; 
E113,82921° 

Glycyrrhiza 
uralensis-èéí ¿íäýñ 

3. Alaimoidae 5. Alaimus 11. A. primitivus Ìîëöîã ýëñ, 
N 45.31670°; E114.42150° 

Õºðñ 

4. Aporcelamidae 6. Aporcelaimus 12. Aporcelaimus sp. Äîðíîä Ìîíãîë, N47.00813°; 
E117.12101° 

Õºðñ 

5. Dorylaimoidae 7. Dorylaimoides 13. D. sp. Äîðíîä Ìîíãîë, N47,00813°; 
E117,12101° 

Õºðñ 

6. Discolimidae 8. Discolaimium 14. D. sp. Ìîëöîã ýëñ, 
N 45.31670°; E114.42150 

Serratula 
centauroides-èéí 

¿íäýñ 
7. Leptonchidae 9. Proleptonchus 15. P. sp. Ò¿ìýíöîãò, E47.67588°; 

N112.40795° 
Stipa grandis-èéí 

¿íäýñ 

2.
 M

on
on

ch
id

a 

8. Mononchidae 10. Mononchus 16. M. parvus Ìýíýíãèéí òàë, N47.18546°, 
E117.11528° 

Õºðñ 

17. M. tunbridgensis Àëòàí Îâîî, N45.31651°, 
E113.82921° 

Õºðñ 

3.
 A

ra
eo

la
im

id
a 

9. Plectidae 11. Plectus 18. P. geophilus Ìîëöîã ýëñ, 
N 45.31670°; E114.42150° 

Artemisia sp.-èéí 
¿íäýñ 

19. P. parietinus Äîðíîä Ìîíãîë, N47.00813°; 
E117.12101° 

Õºðñ 

4.
 R

ha
bd

iti
da

 

10. Panagrolaimidae 12. Panagrolaimus 20. P. hygrophilus Äàðüãàíãà, 
N 46.05228°; E 115.54498° 

Õºðñ 

21. P. rigidus Ò¿ìýíöîãò,  
E47.67588°; N112.40795°; 

Äîðíîä Ìîíãîë, \N47.00813°; 
E117.12101° 

Õºðñ 

22. P. subelongatus Àëòàí Îâîî, N45,31651 
E113,82921 

Õºðñ 

11. Cephalobidae 13. Cephalobus 23. C. persegnis Ò¿ìýíöîãò, E47.67588°; 
N112.40795° Ìýíýíãèéí òàë, 

N47.18546°; E117.11528° 

Õºðñ 

24. C. nanus Äàðüãàíãà, N46.05228°; 
E115.54498° 

Õºðñ 

14. Eucephalobus 25. E. oxyuroides Ìîëöîã ýëñ, N45,31670°; 
E114,42150 

Õºðñ 

26. E. elongatus Äîðíîä Ìîíãîë, N46.42928°; 
E118.01886° 

Astragalus 
adsurgens-èéí 

¿íäýñ 
27. E. teres Ìýíýíãèéí Òàë, N47.18546°; 

E117.11528° 
Õºðñ 

28. E. siriatus Ò¿ìýíöîãò, E47,67588°; 
N112,40795°; Óëààíáààòàð, Ìàõ 

Ìàðêåò, ñîíãèíûí õ¿ëýìæ 

Õºðñ 

15. Teratocephalus 29. T. terrestris Äàðüãàíãà, 
N 46.05228°; E 115.54498° 

Õºðñ 
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16. Acrobeles 30. A. complexus Àëòàí Îâîî, N45.31651°; 
E113.82921° 

Stipa krylovii-èéí 
¿íäýñ 

31. A. cornis Äîðíîä Ìîíãîë, N46.42928°; 
E118.01886° 

Õºðñ 

17. Chiloplacus 32. Ch. soosi Ìîëöîã ýëñ, N45.29775°; 
E112.53390° 

Allium odorum-èéí 
¿íäýñ 

33. Ch. symmetricus Óëààíáààòàð, Ìàõ Ìàðêåò, 
ñîíãèíûí õ¿ëýìæ 

Õºðñ 

12. Rhabditidae 18. Pelodera 34. P. teres Óëààíáààòàð, Àãðîïàðê Õºðñ 

13. Cervidellidae 19. Cervidellus 35. C. cervus Ò¿ìýíöîãò, E47,67588°; 
N112,40795° 

Polygonum 
divaricatum-èéí 

¿íäýñ 

5.
 

Ty
le

nc
hi

da
 

14. Aphelenchidae 20. Aphelenchus 36. A. avenae Ìîëöîã ýëñ, 
N 45,29775°; E112,53390°; Äîðíîä 
Ìîíãîë, N47.00813°; E117.12101° 

Glycyrrhiza 
uralensis-èéí ãàçàð 

äýýðõ õýñýã,  
Artemisia frigida-èéí 

¿íäýñ 

37. A. maximus Ò¿ìýíöîãò, E47,67588°; 
N112,40795° 

Elymus chinensis-
èéí ãàçàð äýýðõ 

õýñýã 
21. Paraphelenchus 38. P. myceliophthorus Ò¿ìýíöîãò, E47.67588°; 

N112.40795° 
Kochia prostrata-èéí 

¿íäýñ 

39. P. pseudoparietinus Äîðíîä Ìîíãîë, 
N46.42928°; E118.01886° 

Serratula 
centauroides-èéí 

¿íäýñ 
15. Aphelenchoididae 22. Aphelenchoides 40. A. diversus Ò¿ìýíöîãò, E47.67588°; 

N112.40795° 
Õºðñ 

41. A. composticola Ìýíýíãèéí òàë, N47.18546°, 
E117.11528° 

Õºðñ 

42. A. parietinus Ò¿ìýíöîãò, E47.67588°; 
N112.40795° 

Stipa grandis-èéí 
¿íäýñ 

43. A. saprophilus Óëààíáààòàð, Ìàõ Ìàðêåò, ºðãºñò 
õýìõèéí õ¿ëýìæ; Äîðíîä Ìîíãîë, 

N46.42928°, E118.01886° 

Õºðñ 

44. A. bicaudatus Ìîëöîã ýëñ, N45.31670°; 
E114.42150° 

Artemisia sp.-èéí 
¿íäýñ 

45. A. subtenuis Ìîëöîã ýëñ, N45.17511°; 
E113.50284° 

Astràgalus 
adsurgens-èéí 

¿íäýñ 
23. Cryptaphelenchoides 46. C. sp. Äîðíîä Ìîíãîë, N47.00813°; 

E117.12101° 
Iris dichtoma-èéí 

¿íäýñ 
24. Zeinura 47. Z. sp. Óëààíáààòàð, Ìàõ Ìàðêåò, ºðãºñò 

õýìõèéí õ¿ëýìæ 
Õºðñ 

16. Criconematidae 25. Paratylenchus 48. P. amblycephalus Ò¿ìýíöîãò, E47.67588°; 
N112.40795° 

Kochia prostrata-èéí 
¿íäýñ 

26. Rotylenchus 49. R. robustus Ò¿ìýíöîãò, E47.67588°; 
N112.40795° 

Elymus chinensis-
èéí ¿íäýñ 

17. Hoplolaimidae 27. Helicotylenchus 50. H. digonicus Óëààíáààòàð, Ìàõ Ìàðêåò, ºðãºñò 
õýìõèéí õ¿ëýìæ 

Stellaria media-èéí 
¿íäýñ 

51. H. erythinae Ò¿ìýíöîãò, E47.67588°; 
N112.40795° 

Kochia prostrata-èéí 
¿íäýñ 

18. Belonolaimidae 28. Tylenchorinchus 52. T. macrurus Ò¿ìýíöîãò, E47.67588°; 
N112.40795° 

Polygonum 
divaricatum-èéí 

¿íäýñ 
19. Tylenchidae 
 

 

 

 

 

29. Tylenchus 53. T. davainei Óëààíáààòàð ÌÎÕÁÈÁÝ-èéí 
õàøàà N47.91481°; E106.99295° 

Õºðñ 

54. T. kirjanovae Ò¿ìýíöîãò, E47.67588°; 
N112.40795° 

Kochia prostrata-èéí 
¿íäýñ 

30. Aglenchus 55. A. agricola Äàðüãàíãà, N46.05228°; 
E115.54498° 

Õºðñ 

31. Filenchus 56. F. graciloides Óëààíáààòàð, Ìàõ Ìàðêåò, 
ñîíãèíûí õ¿ëýìæ 

Õºðñ 

32. Lelenchus 57. L. discrepans Ìýíýíãèéí òàë, N47.18546°; 
E117.11528° 

Õºðñ 

58. L. leptosoma Ìîëöîã ýëñ, N45.31670°; 
E114.42150 

Õºðñ 

33. Ditylenchus 59. D. destructor Àëòàí Îâîî, N45.31651°; 
E113.82921° 

Glycyrrhiza 
uralensis-èéí ¿íäýñ 

60. D. dipsaci Äîðíîä Ìîíãîë, N46.42928°; 
E118.01886° 

Stipa grandis-èéí 
¿íäýñ 

61. D. intermedius Ìîëöîã ýëñ, N45.31670°; 
E114.42150 

Astragalus 
adsurgens-èéí 

¿íäýñ 
62. D. micellus Óëààíáààòàð, Àãðîïàðê Õºðñ 
63. D. myceliophagus Ìýíýíãèéí òàë, N47.18546°; 

E117.11528° 
Õºðñ 

20. Neotylenchidae 34. Neotylenchus 64. N. intermedius Ò¿ìýíöîãò, E47.67588°; 
N112.40795° 

Õºðñ 
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òýäãýýðèéã Ìîñêâà õîòíîî Ê.È. Ñêðÿáèíû íýðýìæèò Á¿õ Îðîñûí Ãåëüìèíòîëîãèéí 
ýðäýì øèíæèëãýýíèé õ¿ðýýëýíä õàäãàëæ áàéíà.  
 Áîð íóóð, Æàðãàëàíò áîëîí Õÿòàä ñîðòûí òºìñ òàðèàëñàí õºðñíººñ Globode-
ra òºðëèéí áºìáºëãºí á¿ðõýâ÷ ¿¿ñãýã÷ óòàñëàã õîðõîé (öèñòîîáðàçóþùèå íåìàòîäû) 
á¿ðòãýãäëýý. Áèäíèé ñóäàëãààíû ¿ð ä¿íä Ìîíãîëûí õºðñ, óðãàìëûí óòàñëàã õîðõîéí 
àìüä áîëîí áàéíãûí áýëäýö (ïðåïàðàò)-èéí öóãëóóëãà á¿ðäýæ, òýäãýýðèéã Ìîñêâà 
õîòûí Ê.È. Ñêðÿáèíû íýðýìæèò Á¿õ Îðîñûí Ãåëüìèíòîëîãèéí ýðäýì øèíæèëãýýíèé 
õ¿ðýýëýíä õàäãàëæ áàéíà.  
 Õýëýëö¿¿ëýã
 Ìîíãîë îðíû õºðñ, óðãàìëûí óòàñëàã õîðõîéí àéìãèéí òàêñîíîìèéí 
á¿ðýëäýõ¿¿í ºíººãèéí áàéäëààð áèäíèé ñóäàëãààãààð 5 áàã, 23 îâîã, 38 òºðºëä 
õàìààðàõ 72 ç¿éëòýé áàéãàà íü òîãòîîãäîâ. Òºâ Àçèéí óòàñëàã õîðõîéí àéìàã 20 
ãàðóé îâîãòîé, æàãèéí (òàêñîíîìèéí) á¿ðýëäýõ¿¿íýýð íèëýýä áàÿëàã áîëîõ íü íîì 
çîõèîëûí ñóðâàëæààñ õàðàãääàã ÷ áèäíèé ñóäàëãàà ºìíº íü óòàñëàã õîðõîéí õóâüä 
áàðàã ñóäëàãäààã¿é áàéñàí íóòãèéí óòàñëàã õîðõîéí òàëààðõ íýìýëò ìýäýýëëèéã 
ãàðãàæ áàéãààãààðàà îíöëîã þì. 
 Ìîíãîë îðíû óòàñëàã õîðõîéí àéìàãò ïàðàçèò (54%) áà ïàðàçèò áóñ (46%)  
ç¿éë¿¿äèéí ýçëýõ õóâü áàðàã òýíö¿¿ áàéíà. Óòàñëàã õîðõîéí àéìãèéí èéì õàðüöàà 
Äóíäàä Àçèä íèéòëýã àæýý (Àõìåòîâ áà áóñàä, 2007; Òóëàãàíîâ, 1972).
  Ìîíãîëûí óðãàìëûí óòàñëàã õîðõîéí ç¿éëèéí îëîíx íü õºðñºíä áàéíà 
(Áóòåíêî áà áóñàä, 2010).
 Ditylenchus, Meloidogyne, Globodera òºðëèéí ñîãñîð (ïàðàçèò) óòàñëàã õîðõîé 
á¿ðòãýãäñýí íü Ìîíãîëûí íóòàã äýâñãýðò ôèòîãåëüìèíòèéí ìîíèòîðèíãèéí àæëûã 
óëàì ñàéæðóóëàõ øààðäëàãàòàéã èëòãýæ áàéíà. Ýíý ÷èãëýëýýð õºðø çýðãýëäýý 
ÎÕÓ, Êàçàõñòàí, Õÿòàä, Ñîëîíãîñûí óðãàìàë õàìãààëëûí àëáàíû õóðèìòëóóëñàí 
òóðøëàãààñ ñóðàëöàõ áîëîìæ áóéã òýìäýãëýå.
      

Ä¿ãíýëò
 ªíººãèéí áàéäëààð Ìîíãîëûí õºðñ, óðãàìëûí óòàñëàã õîðõîéí àéìàã 72 
ç¿éëòýé áàéãààã áèäíèé ñóäàëãààíû ä¿í òîãòîîëîî. Òýäãýýðèéí îëîíõ íü ñîãñîð 
ç¿éë¿¿ä (54%) þì. 
 Ìîíãîëûí óðãàìàë õàìãààëàë, õîðèî öýýðèéí îáúåêò áîëîõ Globodera, Me-
loidogyne, Ditylenchus òºðëèéí õºíººëòýé óòàñëàã õîðõîéí ç¿éë¿¿ä õºäºº àæ àõóéí 
òàðèìëóóäòàé ãàçðóóäààñ îëäîâ. Èéìä öààøèä óòàñëàã õîðõîéí ó÷ðóóëæ áóé õîð 
õºíººëèéã íàðèéâ÷ëàí ñóäëàõ øààðäëàãàòàé þì.
 Ýíýõ¿¿ àæëûã Îðîñûí Õîëáîîíû Óëñûí Ñóóðü ñóäàëãààíû ñàíãèéí ÐÔÔÈ 
09-04-90201-Ìîíã_à, 12-05-92200-Ìîíã_à ãðàíò òºñëººð ã¿éöýòãýâ.

21. Anguinidae 35. Anguina 65. A. sp. Äàðüãàíãà, 
N 46.05228°; E 115.54498° 

Haplophyllum 
dauricum--èéí ¿íäýñ 

22. Pratylenchidae 36. Pratylenchus 66. P. nanus Ìýíýíãèéí òàë, N47.18546°; 
E117.11528° 

Cleistogenes 
squarrosa-èéí ¿íäýñ 

67. P. bicaudatus Óëààíáààòàð, Ìàõ Ìàðêåò, ºðãºñò 
õýìõèéí õ¿ëýìæ 

Stellaria media-èéí 
¿íäýñ 

68. P. convallariae Äàðüãàíãà, N46.05228°; 
E115.54498° 

Haplophyllum 
dauricum--èéí ¿íäýñ 

69. P. pratensis Ò¿ìýíöîãò, E47.67588°; 
N112.40795° 

Polygonum 
divaricatum-èéí 

¿íäýñ 
70. P. penetrans Äîðíîä Ìîíãîë, N47.00813°; 

E117.12101° 
Iris dichtoma-èéí 

¿íäýñ 
23. Heteroderidae 37. Globodera 71. G. sp. Óëààíáààòàð, Áàÿí÷àíäìàíü Tºìñíèé ¿íäýñ 

38. Meloidogyne 72. M. sp. Óëààíáààòàð, Ìàõ Ìàðêåò, ºðãºñò 
õýìõèéí õ¿ëýìæ 

Õºðñ 
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 Àííîòàöèÿ:
 Ñïèñîê âûÿâëåííûõ íåìàòîä ðàñòåíèé è ïî÷âû Ìîíãîëèè íàñ÷èòûâàåò 
72 âèäà. Ïàðàçèòè÷åñêèå âèäû ñîñòàâëÿþò ïî÷òè ïîëîâèíó îò ýòîãî êîëè÷åñòâà. 
Ïðèñóòñòâèå ôèòîíåìàòîä îòìå÷åíî â ïðèêîðíåâîé ïî÷âå, êîðíåâîé ñèñòåìå è 
íàäçåìíîé ÷àñòè áîëåå ÷åì 30 âèäîâ ðàñòåíèé.
 Â ñåëüñêîõîçÿéñòâåííûõ ïðåäïðèÿòèÿõ îáíàðóæåíû âðåäîíîñíûå âèäû 
íåìàòîä ðîäîâ Globodera, Meloidogyne, Ditylenchus, êîòîðûå ÿâëÿþòñÿ îáúåêòàìè 
íàáëþäåíèé ñëóæáû çàùèòû è êàðàíòèíà ðàñòåíèé Ìîíãîëèè.
 
 Êëþ÷åâûå ñëîâà: íåìàòîäû, ôàóíà, ðàñòåíèÿ, ïî÷âà, ðàñïðîñòðàíåíèå
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ÓÓËÛÍ ÕÝÝÐÈÉÍ  ¯ÅÒÝÍ-ÀËÀÃ ªÂÑÒ Á¯ËÃÝÌÄËÈÉÍ ÕªÄËªËÇ¯É

1Ìºíõçóë Î.,1Õîñáàÿð ×., 2Áàÿðæàðãàë Á.
1Áîòàíèêèéí õ¿ðýýëýí, óðãàìàëæëûí ýêîëîãè, íººö ñóäëàëûí ñàëáàð

2ÌÓÈÑ-ÓÁÈÑ-Òåõíîëîãèéí ôàêóëüòåòûí îþóòàí

 Õóðààíãóé
 Ýíýõ¿¿ á¿òýýëä Òºâ àéìãèéí Ìºíãºíìîðüò ñóìûí íóòàãò áàéðëàõ óóëûí õýýðèéí ¿åòýí-àëàã ºâñò 
á¿ëãýìäýëä  2009-2011 îíä õèéãäñýí óðãàìàëæëûí ìîíèòîðèíãèéí ñóäàëãààíû ¿ð ä¿íã òóñãàâ. Ñóäàëãààíû 
¿ð ä¿íä íèéò 25 îâîã, 58 òºðºëä õàìààðàõ 71 ç¿éë ãóóðñò óðãàìëûã á¿ðòãýâ. Àìüäðàëûí õýëáýðèéí õóâüä 
á¿ëãýìäýëä ýçëýõ ãîëëîñîí ¿íäýñòýé óðãàìëûí õýìæýý 2009 îíîîñ õîéø 1.1 äàõèí áàãàñ÷, ¿íäýñëýã èøòýé 
óðãàìëûí õýìæýý 1.2 äàõèí èõýññýí ¿ð ä¿í ãàðñàí.  Á¿ëãýìäýëä ýçëýõ íîãîîí óðãàìëûí ñóóðèéí á¿ðõýöèéí 
õýìæýý 2.6 äàõèí ºñ÷, òóñãàãèéí á¿ðõýöèéí õýìæýý 1.1 äàõèí áóóðñàí áàéõ þì. Óðãàìëààð á¿ðõýãäýýã¿é 
õàëöãàé ãàçðûí õýìæýý 1.4 (ñóóðèéí á¿ðõýö)-1.6 (òóñãàãèéí á¿ðõýö) äàõèí ºñ÷, õàãä ºâñíèé á¿ðõýö 1.5 (ñóóðèéí 
á¿ðõýö )-2.1 (òóñãàãèéí á¿ðõýö) äàõèí áóóð÷ áàéâ. 
 
 Çàíãèëàà ¿ã: óóëûí õýýð, ¿åòýí-àëàã ºâñò á¿ëãýìäýë, õºäëºëç¿é, óðãàö

 
 Îðøèë 
 Ìîíãîë óëñ íü áýë÷ýýðèéí ìàë àæ àõóéòàé îðîí áºãººä öàã óóðûí áîëîí 
õ¿íèé õ¿÷èí ç¿éëñ, òóõàéëáàë, ìàë áýë÷ýýðëýëòèéí íºëººãººð óðãàìàë á¿ëãýìäýë 
ººð÷ëºëòºíä ºðòºæ, äîðîéòñîîð áàéíà. 
 Ñ¿¿ëèéí çóó ãàðóé æèëä äýëõèéí àãààðûí äóíäàæ òåìïåðàòóð 0.760Ñ-ýýð, 
ìàíàé îðíû àãààðûí äóíäàæ òåìïåðàòóð äýëõèéí äóíäàæààñ 3 äàõèí èõ áóþó 
2.10 Ñ-ýýð íýìýãäñýí (Äàâãàäîðæ, 2010), áºãººä 1990-2008 îíû äóíäæààð  
ºâëèéí óëèðëûí äóíäàæ òåìïåðàòóð áóóð÷, çóíû óëèðëûí äóíäàæ òåìïåðàòóð 
ìýäýãäýõ¿éö íýìýãäýí, ºâëèéí óëèðàëä óíàõ öàñíû õýìæýý èõýññýí áîëîâ÷ çóíû 
òóíàäàñ ÿëèìã¿é õýìæýýãýýð áóóðñàí (Äàâãàäîðæ, 2010) òóõàé ñóäàëãààíû ¿ð 
ä¿íã¿¿ä ãàðñàí áàéíà. 
 Ñóäàëãàà ÿâóóëñàí Ìºíãºíìîðüò ñóì íü ãàçàðç¿éí áàéðëàëûí õóâüä óóëñààð 
õ¿ðýýëýãäñýí, áýë÷ýýðèéí òàëáàé áàãàòàé áºãººä áèäíèé ñóäàëãààíû òàëáàé íü 
Ìºíãºíìîðüò ñóìûí 2-ð áàãèéí íóòàã äýâñãýðò áàéðëàäàã, 2-ð áàã íü ìàëûí òîî 
òîëãîéí õóâüä ñóìûí íèéò ìàëûí 34.9 % áóþó 21139 òîëãîé ìàëòàé (Òºâ àéìãèéí 
¿íäýñíèé ñòàòèñòèêèéí õîðîîíû ìýäýý). Æèëèéí ºâëººñ áóñàä óëèðàëä ìàë 
áýë÷äýã òóë  ìàë áýë÷ýýðëýëòèéí íºëºº èõòýé. Èéì ó÷ðààñ öàã óóðûí áîëîîä 
ìàë áýë÷ýýðëýëòèéí íºëººí äîîðõ óóëûí õýýðèéí ¿åòýí àëàã ºâñò á¿ëãýìäëèéí 
ººð÷ëºãäºõ îíöëîãèéã ñóäëàí èëð¿¿ëýõ øààðäëàãàòàé áîëñîí áèëýý. 
  Äýýðõ øààðäëàãûí äàãóó óóëûí õýýðèéí ¿åòýí-àëàã ºâñò á¿ëãýìäëèéí 
õºäëºëç¿éã (2009-2011) ñóäëàí èëð¿¿ëýõ çîðèëãî òàâèí àæèëëàæ áàéíà. Çîðèëãî 
¸ñîîð äàðààõ çîðèëòóóäûã òàâèí àæèëëàâ. ¯¿íä:
• Óóëûí õýýðèéí ¿åòýí-àëàã ºâñò á¿ëãýìäëèéí á¿òýö, á¿ðýëäýõ¿¿íèéã ñóäëàí 
èëð¿¿ëýõ
• Á¿ëãýìäëèéí óðãàö, ò¿¿íèé ÷àíàðûã ¿íýëýõ
• 2009-2011 îíû ñóäàëãààíû ìàòåðèàëûã íýãòãýí ä¿ãíýõ çýðýã áîëíî. 
 
 Ñóäàëãààíû ìàòåðèàë, àðãàç¿é
  Судалгааны аргазүй: Ñóäàëãààã 2009-2011 îíóóäàä ¿åòýí-àëàã ºâñò 
óóëûí õýýðèéí á¿ëãýìäýëä øóãàìàí òðàíñåêòûí àðãààð ÿâóóëàâ. Áàéãóóëñàí 
3 òðàíñåêòûí äàãóó óðãàìàë óðãàëòûí õóãàöààíû 6-9 ñàðóóäàä 10 õîíîãèéí 
äàâòàëòòàéãààð óðãàìàëæèëç¿éí äýëãýðýíã¿é îéëëîãî ¿éëäýí á¿ðõýö, óðãàìëûí 
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ºíäºð, óðãàìëûí õºãæëèéí ¿å øàò çýðãèéã ¿ç¿¿ëýâ. Á¿ëãýìäëèéí áèîá¿òýýìæèéã 
¿íýëýõäýý òðàíñåêòûí îéð îð÷èìä 1*1 ì2 òàëáàéãààñ óðãàìëûí áèîìàññûã 
ç¿éëýýð ÿëãàí, ãàçðûí õºðñèéã ø¿ðã¿¿ëýí õàé÷èëæ, õóóðàé æèíã íü òîäîðõîéëîâ. 
 Ñóäàëãààíä õàìðàãäñàí á¿ëãýìäëèéí òºëºâ áàéäàë: Òºâ àéìãèéí 
Ìºíãºíìîðüò ñóìûí íóòàã íü Ìîíãîë îðíû ôèçèê ãàçàðç¿éí ìóæëàëààð Õàíãàé-
Õýíòèéí óóëàðõàã èõ ìóæèéí Õýíòèéí ìóæèä Öýãìýä (1969), Þíàòîâ (1950)-ûí 
¿éëäñýí óðãàìàëæèë-ãàçàðç¿éí ìóæëàëààð Åâðàçèéí øèëì¿¿ñò îéí ìóæèéí, 
ªâºðáàéãàëûí óóëûí òàéãûí õîøóóíû Òºâ Õýíòèéí óóëûí òàéãûí òîéðîãò, õºðñ-
ãàçàðç¿éí ìóæëàëààð Õýíòèéí óóëûí õºðñíèé ìóæèéí Òºâ Õýíòèéí òîéðîãò 
(Äîðæãîòîâ, Ìàêñèìîâè÷, 1984) òóñ òóñ õàìààðäàã. 
 Ñóäëàãäñàí óóëûí õýýðèéí ¿åòýí-àëàã ºâñò á¿ëãýìäýë íü Ìºíãºíìîðüò 
ñóìààñ áàðóóí òèéø 2.5 êì-ò, ä.ò.ä 1519 ì ºíäºðò, õîéä ºðãºðãèéí 108043’454’’, 
ç¿¿í óðòðàãèéí 48017’965’’ ñîëáèëöîë (3) äýýð ßíæèíò óóëûí ç¿¿í òèéø õàðñàí  
ýíãýðò áàéðëàäàã áºãººä çºâõºí öàñ, áîðîîíû óñààð òýæýýãääýã îíöëîãòîé. Òóõàéí 
á¿ëãýìäýëä íóòãèéí àéëóóäûí íàìàðæàà, õàâàðæàà, çóñëàí áàéðëàõ áºãººä áàðàã 
æèëèéí äºðâºí óëèðëûí òóðøèä ìàë áýë÷ýýðëýäýã, àøèãëàëò èõòýé ãàçàð þì. 
 Ñóäàëãàà ÿâóóëñàí 2009-2011 îíóóäàä óóëûí õýýðèéí ¿åòýí-àëàã ºâñò 
á¿ëãýìäýëä íèéò 25 îâãèéí 58 òºðëèéí 71 ç¿éë ãóóðñò óðãàìàë á¿ðòãýãäñýíýýñ 
õàìãèéí îëîí ç¿éëòýé îâîãò Asteraceae-11, Rosaceae-10, Poaceae-8, Fabaceae-7 
ç¿éë, îëîí ç¿éëòýé òºðºëä Potentilla-6, Carex-3, Pulsatilla-3 ç¿éë òóñ òóñ õàìààðíà. 
Òóñ á¿ëãýìäýëä àëàã ºâñíººñ Aster alpinus, Scabiosa comosa, Leontopodium ochro-
leucum, Stellera chamaejasme, Potentilla acaulis, ¿åòýíýýñ Koeleria macrantha, Festuca 
lenensis, Stipa baicalensis çýðýã ç¿éë¿¿ä çîíõèëîí òàðõäàã. Á¿ëãýìäëèéí óðãàìëûí 
äóíäàæ ºíäºð 5.8 ñì, á¿ëãýìäýë ñººã óðãàìëûí áîëîí ºâñëºã óðãàìëûí ãýñýí 
2 òàøèíãûã ¿¿ñãýñýí á¿òýöòýé. Óðãàìëûí ºíäðèéí ¿åëýëýýð (áîñîî á¿òýö) àâ÷ 
¿çâýë 3 ¿åëýëèéã ¿¿ñãýíý.¯¿íä: 1-ð ¿åëýëèéã ñººãºí òàøèíãà Dasiphora fruticosa, 
2-ð ¿åëýëèéã 10-20 ñì ºíäºð á¿õèé Artemisia laciniata, Echinops latifolius, Astragalus 
adsurgens, Dianthus versicolor, Scabiosa comosa, Polygonum angustifolium, Potentilla 
tanacetifolia, Sanguisorba offi cinalis, Leontopodium ochroleucum, Serratula centauroides, 
Gypsophilla  dahurica, Silene jenisseensis, Galium verum, Heteropappus hispidus,  Agro-
pyron cristatum, Agrostis Trinii, Leymus chinensis, Poa attenuata, Stipa baicalensis, Aster 
alpinus, Stellera chamaejasme çýðýã óðãàìëóóäûí ¿ðæëèéí áîëîí óðãàë íàéëçóóð, 
3-ð ¿åëýëèéã 0-10 ñì ºíäºð á¿õèé Amblynotus rupestris, Oxytropis nitens, Androsace 
incana, Iris tigridia, Pedicularis fl ava, Pulsatilla Bungeana, Carex duriuscula, Carex pedi-
formis, Arenaria  capillaris, Cleistogenes squarrosa, Festuca lenensis, Koeleria macran-
tha, Potentilla acaulis, Potentilla sericea, Thymus gobicus çýðýã ºâñëºã óðãàìëóóäûí 
óðãàë áîëîí ¿ðæëèéí íàéëçóóðóóä òóñ òóñ òàðõàíà (3). 
 Öóãëóóëñàí  ìàòåðèàëûí õýìæýý: 2009-2011 îíóóäàä óðãàìàëæèëç¿éí 
îéëëîãî íèéò 84 øèðõýãèéã ¿éëäýæ, 2200 ø óðãàìëûí áèîìàññûí äýýæ öóãëóóëæ, 
ñóäàëãààíû àíõàí øàòíû ìàòåðèàëä Excel, Past  ïðîãðàìì àøèãëàí ñòàòèñòèê 
áîëîâñðóóëàëòûã õèéâ.
 
 Ñóäàëãààíû ¿ð ä¿í
 Бүлгэмдлийн зүйлийн бүрэлдэхүүн: 2009-2011 îíä óóëûí õýýðèéí ¿åòýí-àëàã 
ºâñò á¿ëãýìäýëä íèéò 25 îâãèéí 58 òºðëèéí 71 ç¿éë ãóóðñò óðãàìàë á¿ðòãýãäñýí 
(1-ð çóðàã) òóõàé ºìíº ºã¿¿ëñýí áèëýý. 
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1-ð çóðàã. ¯åòýí-àëàã ºâñò óóëûí õýýðèéí á¿ëãýìäëèéí ç¿éëèéí á¿ðýëäýõ¿¿í

 Çóðãààñ õàðàõàä á¿ëãýìäýëä á¿ðòãýãäñýí  óðãàìëóóäûí îâîã, òºðºë, 
ç¿éëèéí õàðüöàà  æèë á¿ð õàðèëöàí àäèëã¿é ººð÷ëºãäºæ áàéãàà íü õàðàãäàæ 
áàéíà. Òóõàéëáàë 2009, 2010 îíóóäàä á¿ðòãýãäýýã¿é Trifolium lupinaster, Vicia crac-
ca, Delphinium grandifl orum, Pulsatilla   ambigua, Polygala hybridа, Linaria buriatica, 
Chrysanthemum Zawadskii çýðýã ç¿éë¿¿ä 2011 îíä  á¿ðòãýãäýæ áàéõàä 2009, 2011 
îíóóäàä á¿ðòãýãäñýí Geranium pratense, Chamaerhodos erecta  çýðýã ç¿éë¿¿ä 2010 
îíä á¿ðòãýãäýýã¿é áàéíà. 
 Èíãýæ çàðèì íýã óðãàìàë òóõàéí æèë óðãàõã¿é áîëæ áàéõàä çàðèì íýã 
óðãàìëóóä øèíýýð ãàð÷ èðýõ çýðãýýð ººð÷ëºãäºæ áàéãàà íü  òóõàéí æèëèéí öàã 
àãààðûí íºõöëººñ õàìààðàí óðãàìàë óðãàõ áè÷èë îð÷èí ººð÷ëºãäºæ áàéäàãòàé 
õîëáîîòîé þì. 
 Á¿ëãýìäëèéí ç¿éëèéí á¿ðýëäýõ¿¿íèéã Øàííîí-Âýéíýðèéí îëîí ÿíç 
áàéäëûí èíäåêñ áîëîí æèãä áàéäëûí èíäåêñ (òàðõàëòûí)-ýýð òîîöîæ ¿çýõýä îëîí 
ÿíç áàéäëûí èíäåêñ 1.4; æèãä áàéäëûí èíäåêñ íü 0.9 áàéâ. Îëîí ÿíç áàéäëûí 
èíäåêñ íü 1-4 áàéõàä á¿ëãýìäëèéí îëîí ÿíç áàéäëûã õýâèéí ãýæ ¿çäýã áºãººä 1.4 
áàéãàà íü óóëûí õýýðèéí ¿åòýí-àëàã ºâñò á¿ëãýìäëèéí ç¿éëèéí îëîí ÿíç áàéäàë 
äîîä õÿçãààðò îéðõîí áóþó á¿ëãýìäëèéí îëîí ÿíç áàéäàë ýðñ áóóð÷, áàãàñàæ 
áàéãààã èëýðõèéëæ áàéíà. Õàðèí æèãä áàéäëûí èíäåêñ 1.0 áàéâàë á¿ëãýìäýë 
äýõ óðãàìëûí òàðõàëò æèãä áàéäàã áà ñóäàëãààíû òàëáàé äàõü óðãàìëûí æèãä 
áàéäëûí èíäåêñ 0.9 áàéãàà íü á¿ëãýìäýë äýõ óðãàìëûí òàðõàëò, áàéðøèë æèãä 
áàéãààã õàðóóëæ áàéíà. 
   Ñóäàëãàà ÿâóóëñàí æèë¿¿äýä ¿åòýí-àëàã ºâñò á¿ëãýìäýëä  á¿ðòãýãäñýí 
íèéò óðãàìëûã àìèí õýëáýð áîëîí îð÷èíç¿éí á¿ëãýýð  ÿëãàí àíãèëñàí ä¿íã 1-ð 
õ¿ñíýãòýíä ¿ç¿¿ëýâ. 
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1-ð õ¿ñíýãò
¯åòýí-àëàã ºâñò á¿ëãýìäëèéí ç¿éëýí á¿ðýëäýõ¿¿í, îð÷èíç¿éí 

(Ãàíáîëä, 2010; ×îãíèé,1978; Þíàòîâ,1968) áîëîí àìèí õýëáýðèéí (Ãàíáîëä, 
2010; Þíàòîâ,1968; ªëçèéõóòàã, 1985) á¿ëã¿¿äýýð àíãèëñàí íü  (2009-2011)

Îâîã Òºðºë Ç¿éë

20
09

20
10

20
11 Ýêîëîãèéí 

á¿ëýã
Àìüäðàëûí 

õýëáýð

1 Poaceae

1 Agropyron 1 A.cristatum (L.) P.B. + + + õóóðàéñàã ñèéðýã 
äýãí¿¿ëò

2 Agrostis 2 A.Trinii Turcz. + + + ÷èéãñýã ñèéðýã 
äýãí¿¿ëò

3 Cleistogenes 3 C.squarrosa (Trin.) 
Keng. + + + õóóðàéñàã ñèéðýã 

äýãí¿¿ëò

4 Festuca 4 F.lenensis Drob. + + + õóóðàéñàã ñèéðýã 
äýãí¿¿ëò

5 Koeleria 5 K.macrantha L. + + + õóóðàéñàã ñèéðýã 
äýãí¿¿ëò

6 Elymus 6 E.chinensis (Trin.) 
Keng. + + + ÷èéãñ¿¿-

õóóðàéñàã
¿íäýñëýã 

èøò

7 Poa 7 P.attenuata Trin. + + + õóóðàéñàã ñèéðýã 
äýãí¿¿ëò

8 Stipa 8 S.baicalensis Roshev. + + + õóóðàéñàã íÿãò 
äýãí¿¿ëò

2 Cyperaceae 9 Carex

9 C.duriuscula 
C.A.Mey. + + + õóóðàéñàã íÿãò 

äýãí¿¿ëò

10 C.Korshinskyi Kom. + - + ÷èéãñ¿¿-
õóóðàéñàã

íÿãò 
äýãí¿¿ëò

11 C.pediformis 
C.A.Mey. + + + ÷èéãñ¿¿-

õóóðàéñàã
íÿãò 

äýãí¿¿ëò

3 Fabaceae

10 Astragalus
12 A.adsurgens Pall. + + + õóóðàéñóó-

÷èéãñýã
ãîëëîñîí 
¿íäýñòýé

13 A.membranaceus 
(Fisch.) Bge. + + + õ¿éòñ¿¿-

õóóðàéñàã
ãîëëîñîí 
¿íäýñòýé

11 Oxytropis
14 O.myriophylla (Pall.) 

DC. + + + õ¿éòñ¿¿-
õóóðàéñàã

íÿãò 
äýãí¿¿ëò

15 O.nitens Turcz. + + + õóóðàéñàã ãîëëîñîí 
¿íäýñòýé

12 Thermopsis 16 Th.dahurica Czefr. - + - ÷èéãñ¿¿-
õóóðàéñàã

ãîëëîñîí 
¿íäýñòýé

13 Trifolium 17 T.lupinaster L. - - + ÷èéãñ¿¿-
õóóðàéñàã

ãîëëîñîí 
¿íäýñòýé

14 Vicia 18 V.cracca L. - - + ÷èéãñýã ¿íäýñëýã 
èøò

4 Liliaceae 15 Allium 19 A.prostratum Trev. + + + õóóðàéñóó-
÷èéãñýã ñèé.äýã

5 Iridaceae 16 Iris 20 I.tigridia Bge. - + + õóóðàéñóó-
÷óëóóñàã

¿íäýñëýã 
èøò

6 Polygonaceae
17 Polygonum 21 P.angustifolium Pall. + + + õóóðàéñàã ãîëëîñîí 

¿íäýñòýé

18 Rumex 22 R.acetosella L. + + + ÷èéãñýã ãîëëîñîí 
¿íäýñòýé

7 Caryophyllaceae

19 Arenaria 23 A.capillaris Poir. + + + ÷óëóóñóó-
õóóðàéñàã

ãîëëîñîí 
¿íäýñòýé

20 Dianthus 24 D.versicolor Fisch. + + + õóóðàéñóó-
÷èéãñýã

ãîëëîñîí 
¿íäýñòýé

21 Gypsophilla 25 G.dahurica Turcz. + + + õóóðàéñàã ãîëëîñîí 
¿íäýñòýé

22 Silene 26 S.jenisseensis Willd. + + + õ¿éòñ¿¿-
õóóðàéñàã

ãîëëîñîí 
¿íäýñòýé
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8 Ranunculaceae

23 Delphinium 27 D.grandifl orum L. - - + ÷èéãñýã öººí íàñò

24 Pulsatilla

28 P.ambigua (Turcz.) 
Juz. - - + ÷èéãñ¿¿-

õóóðàéñàã
¿íäýñëýã 

èøò

29 P.Bungeana 
C.A.Mey. + + + õóóðàéñàã ¿íäýñëýã 

èøò

30 P.Turczaninovii Kry.
et.Serg. - + + õóóðàéñóó-

÷èéãñýã
¿íäýñëýã 

èøò

25 Thalictrum 31 Th.simplex L. + + + ÷èéãñýã ¿íä.èø

9 Brassicaceae 26 Ptilotrichum 32 P.canascens 
C.A.Mey + + + õóóðàéñàã ãîëëîñîí 

¿íäýñòýé

10 Crassulaceae 27 Orostachys 33 O.malacophylla 
(Pall.) Fisch. + + + õóóðàéñóó-

÷óëóóñàã
ãîëëîñîí 
¿íäýñòýé

11 Rosaceae

28 Chamaerhodos 34 Ch.erecta (L.) Bge. + - + õóóðàéñàã öººí íàñò

29 Dasiphora 35 D.fruticosa (L.) 
Rydb. + + + ÷èéãñýã ñººã

30 Potentilla

36 P.acaulis L. + + + õóóðàéñàã ñèéðýã 
äýãí¿¿ëò

37 P.bifurca L. + + + õóóðàéñàã
óðò 

¿íäýñëýã 
èøò

38 P.leucophylla Pall. + - + õóóðàéñàã ãîëëîñîí 
¿íäýñòýé

39 P.sericea L. + + + õóóðàéñàã
áîãèíî 

¿íäýñëýã 
èøò

40 P.strigosa Pall.ex 
Pursh. + + + ÷èéãñýã ãîëëîñîí 

¿íäýñòýé

41 P.tanacetifolia Willd.
ex.Schlecht + + + õóóðàéñàã ãîëëîñîí 

¿íäýñòýé

31 Sanguisorba 42 S.offi cinalis L. + + + õóóðàéñóó-
÷èéãñýã

ãîëëîñîí 
¿íäýñòýé

32 Sibbaldianthe 43 S.adpressa (Bge.) 
Juz. + + + õóóðàéñàã ñèéðýã 

äýãí¿¿ëò

12 Geraniaceae 33 Geranium 44 G.pratense L. + - + ÷èéãñýã ãîëëîñîí 
¿íäýñòýé

13 Rutaceae 34 Haplophyllum 45 H.dauricum (L.) G. 
Don. + - - õóóðàéñàã ãîëëîñîí 

¿íäýñòýé

14 Polygalaceae 35 Polygala 46 P.hybrida DC. - - + õóóðàéñóó-
÷èéãñýã

ãîëëîñîí 
¿íäýñòýé

15 Thymelaeaceae 36 Stellera 47 S.chamaejasme L. + + + ÷èéãñ¿¿-
õóóðàéñàã

ãîëëîñîí 
¿íäýñòýé

16 Apiaceae 37 Bupleurum
48 B.bicaule Helm. + + - õóóðàéñàã ãîëëîñîí 

¿íäýñòýé

49 B.scorzonerifolium 
Willd. + + + õóóðàéñàã ãîëëîñîí 

¿íäýñòýé

17 Primulaceae 38 Androsace 50 A.incana L. + + + õóóðàéñóó-
÷óëóóñàã

¿íäýñëýã 
èøò

18 Gentianaceae 39 Gentiana 51 G.decumbens L.f. + + - ÷èéãñ¿¿-
õóóðàéñàã

¿íäýñëýã 
èøò

19 Boraginaceae 40 Amblynotus 52 A.rupestris (Pall.) M. 
Pop.ex Serg. + + + õóóðàéñóó-

÷óëóóñàã
ãîëëîñîí 
¿íäýñòýé

20 Lamaceae 41 Thymus 53 T.gobicus Tschern. + + + õóóðàéñàã õàãàñ 
ñººãºíöºð
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21 Scrophulariaceae

42 Cymbaria 54 C.dahurica L. - + + õóóðàéñàã ñèéðýã 
äýãí¿¿ëò

43 Linaria 55 L.buriatica Turcz. - - + ÷èéãñ¿¿-
õóóðàéñàã

ãîëëîñîí 
¿íäýñòýé

44 Pedicularis 56 P.fl ava Pall. + + + õóóðàéñàã ãîëëîñîí 
¿íäýñòýé

45 Veronica 57 V.incana L. + + + õóóðàéñàã ¿íäýñëýã 
èøò

22 Rubiaceae 46 Galium 58 G.verum L. + + + õóóðàéñóó-
÷èéãñýã

¿íäýñëýã 
èøò

23 Dipsacaceae 47 Scabiosa 59 S.comosa Fisch. + + + õóóðàéñàã ãîëëîñîí 
¿íäýñòýé

24 Campanulaceae 48 Adenophora 60 A.stenanthina (Ldb.) 
Kitag. + + + ÷èéãñýã ãîëëîñîí 

¿íäýñòýé

25 Asteraceae

49 Artemisia

61 A.commutata Bess. + + + õóóðàéñàã ãîëëîñîí 
¿íäýñòýé

62 A.laciniata Willd. - + + õóóðàéñóó-
÷èéãñýã

õàãàñ 
ñººãºíöºð

50 Aster 63 A.alpinus L. + + + ÷èéãñ¿¿-
õóóðàéñàã

óðò 
¿íäýñëýã 

èøò

51 Chrysanthemum 64 Ch.Zawadskii Herb. - - + ÷èéãñ¿¿-
õóóðàéñàã

¿íäýñëýã 
èøò

52 Echinops 65 E.latifolius Tausch. + + + ÷èéãñ¿¿-
õóóðàéñàã

ãîëëîñîí 
¿íäýñòýé

53 Filifolium 66 F.sibiricum (L.) 
Kitam. - + + õóóðàéñàã ¿íäýñëýã 

èøò

54 Heteropappus 67 H.hispidus (Thungb). 
Less + + + õóóðàéñàã ãîëëîñîí 

¿íäýñòýé

55 Leontopodium 68

L.ochroleucum 
Beauvd.var.
campestre (Ldb.) 
Grub.

+ + + õóóðàéñàã íÿãò 
äýãí¿¿ëò

56 Leuzea 69 L.unifl ora (L.) Holub. + + + õóóðàéñàã ¿íäýñëýã 
èøò

57 Scorzonera 70 S.austriaca Willd. - + + õóóðàéñàã ãîëëîñîí 
¿íäýñòýé

58 Serratula 71 S.centauroides L. + + + õóóðàéñàã ¿íäýñëýã 
èøò

 Òàéëáàð: + á¿ðòãýãäñýí ç¿éë, - á¿ðòãýãäýýã¿é ç¿éë. 
 Óðãàìëûí íýðèéã Â.È.Ãðóáîâ (3)-ûí íîìíîîñ àâàâ.

Òóõàéí æèëèéí öàã àãààðûí ººð÷ëºãäºë, òóõàéëáàë ãàíòàé, ºíòýé æèëèéí 
õýëáýëçýë, ò¿¿í÷ëýí ìàë áýë÷ýýðëýëò çýðýã õ¿÷èí ç¿éëñèéí íºëººíººñ  õàìààðàí 
çàðèì íýãýí óðãàìàë óðãàõã¿é áîëîõ ýñâýë øèíýýð íýìýãäýí óðãàõ çýðýã ãàð÷ 
áóé ººð÷ëºëò íü óðãàìàë  óðãàõ áè÷èë îð÷íûã ººð÷ëºãäºõºä õ¿ðãýäýã òºäèéã¿é 
óðãàìëûí îð÷èíç¿éí á¿ëãèéí áîëîí àìèí õýëáýðèéí õàðüöàà ººð÷ëºãäºõºä 
õ¿ðãýäýã áàéíà.  

Áèä ñóäàëãààíû ¿ð ä¿íã ä¿ãíýõäýý Ìºíãºíìîðüò ñóìûí öàã óóðûí ñòàíöèéí 
ìýäýýã àâ÷ àøèãëàñàí áîëíî.  

Ìºíãºíìîðüò ñóìûí æèëèéí àãààðûí äóíäàæ òåìïåðàòóð 1993-2011 
îíóóäàä áóþó ñ¿¿ëèéí 20 æèëä  -2.80Ñ, æèëèéí äóíäàæ õóð òóíàäàñ 273.6 ìì 
áàéñàí áîë 2009-2011 îíóóäàä àãààðûí äóíäàæ òåìïåðàòóð -3.30Ñ, äóíäàæ õóð 
òóíàäàñ 276.5 ìì áîëæ, îëîí æèëèéí äóíäæààñ 0.5 õýìýýð íýìýãäýí ñýð¿¿ñ÷, 
õàðèí õóð òóíàäàñ îëîí æèëèéí äóíäæèéí õýìæýýíä óíàñàí áàéíà. Ñóäàëãàà 
ÿâóóëñàí óðãàìàë óðãàëòûí õóãàöààíû ¿åèéí öàã àãààðûí ¿ç¿¿ëýëòèéã àâ÷ ¿çâýë  
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àãààðûí äóíäàæ òåìïåðàòóð 2009 îíä 13.70Ñ, 2010 îíä 15.10Ñ, 2011 îíä 14.50Ñ, 
íèéëáýð õóð òóíàäàñ 2009 îíä 261.7 ìì, 2010 îíä 117.6 ìì, 2011 îíä 201 ìì áàéâ  
(2-ð çóðàã).

2-ð çóðàã. Ìºíãºíìîðüò ñóìûí öàã óóðûí ñòàíöûí ìýäýý (2009-2011)

Çóðãààñ õàðàõàä 2010 îíû 6-7 ñàðä íèëýýä õàëóóí, õóð òóíàäàñ áàãàòàé, 
áóñàä 2009, 2011 îíóóäààñ  õàðüöàíãóé õóóðàé, ãàíòàé,  2009 îíä óðãàìàë óðãàæ 
ýõëýõ 4-5 ñàðóóäàä  õóð òóí àäàñ áàãàòàé, õàëóóí, õóóðàéøèëòàé áàéñàí õýäèé 
÷ 6, 7, 8 ñàðóóäàä  äóëààõàí, õóð òóíàäàñ èõòýé, óðãàìàë óðãàõàä òààòàé íºõöºë 
á¿ðäñýí, 2011 îíä óðãàìàë óðãàõ òààòàé íºõöºëòýé æèë¿¿ä áàéâ. 

 Á¿ëãýìäýë äýõ óðãàìëûí îð÷èíç¿éí á¿ëãèéí õàðüöààã ¿çâýë õóóðàéñàã 
á¿ëãèéí óðãàìëûí á¿ëãýìäýëä ýçëýõ õóâü 2009, 2010 îíóóäàä 64.7 % áàéñíàà 
2011 îíä 62.7 % áîëæ, 1.1 äàõèí áóóðñàí, ÷èéãñýã á¿ëãèéí óðãàìàë 2011 îíä 29.8 
% áîëæ ºìíºõ æèë¿¿äýýñ 1.2 äàõèí èõýññýí áàéãàà íü àæèãëàãäàâ (3-ð çóðàã). Ýíý 
íü 2011 îíä ÿëàíãóÿà 1-4, 9-10 ñàðóóäàä õóð òóíàäàñ ýëáýãòýé áàéñàí íü óðãàìàë 
ýõëýí óðãàõ ¿åä ÷èéã ýëáýãòýé, óðãàìàë óðãàõ òààòàé íºõöºë á¿ðäñýíòýé õîëáîîòîé 
áºãººä á¿ëãýìäýëä óðüä îíóóäàä á¿ðòãýãäýýã¿é áàéñàí Trifolium lupinaster, Vicia 
cracca, Delphinium grandifl orum, Pulsatilla ambigua çýðýã ÷èéãñýã á¿ëãèéí óðãàìëóóä 
íýìýãäýí óðãàñàí áàéâ.   
           

3-ð çóðàã. Á¿ëãýìäýë äýõ óðãàìëûí îð÷èíç¿éí á¿ëãèéí õàðüöààíû ººð÷ëºëò ( %)
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2009-2011 îíû äóíäæààð ¿åòýí-àëàã ºâñò óóëûí õýýðèéí á¿ëãýìäýë 
äýõüíèéò óðãàìëûí 51.56 õóâèéã õóóðàéñàã, 12.5 õóâèéã ÷èéãñýã, 9.8 õóâèéã ÷èéãñ¿¿-
õóóðàéñàã, 12.5 õóâèéã õóóðàéñóó-÷èéãñýã, 8.8 õóâèéã õóóðàéñóó-÷óëóóñàã, 2.1 õóâèéã 
õ¿éòñ¿¿-÷èéãñýã ç¿éë¿¿ä á¿ðä¿¿ëæ áàéíà. 

Á¿ëãýìäýë äýõ óðãàìëûí îð÷èíç¿éí á¿ëãèéí õàðüöàà ººð÷ëºãäñíººð 
àìüäðàëûí õýëáýðèéí õàðüöàà ººð÷ëºãäºõ íºõöºë áîëæ ºãäºã. Àìèí õýëáýðèéí 
õàðüöààã  È.Ã.Ñåðåáðÿêîâûí (1962) àíãèëààã áàðèìòëàí íîì çîõèîë àøèãëàí 
àíãèëæ ¿çýõýä á¿ëãýìäýëä ãîëëîñîí ¿íäýñòýé óðãàìëûí ýçëýõ õóâü 2010, 2011 
îíóóäàä 2009 îíûõòîé õàðüöóóëàõàä 1.1 äàõèí áóóð÷,  ¿íäýñëýã èøòýé óðãàìëûí 
ýçëýõ õóâü 1.2 äàõèí èõýññýí áàéâ (4-ð çóðàã). Ýíý íü  òóõàéí á¿ëãýìäýëä  ìàë 
áýë÷ýýðëýëòèéí íºëºº òîãòìîë áàéäàã ó÷ðààñ ìàëûí õºëèéí áàéíãûí äàâòàëò, 
õàçàëòààñ øàëòãààëàí ãîëëîñîí ¿íäýñòýé óðãàìëûí ¿ðýýð íºõºí òºëæèõ ÷àäâàð 
àëäàãäàõ, õºðñºí äýõ ¿ðèéí íººö íºõºí ñýðãýõ áîëîìæã¿é áîëîõ çýðýã ñºðºã 
íºëººëëèéã ¿ç¿¿ëäýãòýé íýã òàëààñ, íºãºº òàëààñ ìàë áýë÷ýýðëýëòèéí íºëººã 
¿íäýñëýã èøòýé óðãàìëóóä èøýýð íºõºí òºëæèõ áèîëîãèéí ÷àäàâõèàðàà äàâàí 
òóóëæ, ò¿ðýí óðãàäàã îíöëîãòîé íü õîëáîîòîé áàéäàã ãýñýí çàðèì ñóäëàà÷äûí 
õèéñýí ä¿ãíýëòòýé ä¿éöýæ áàéãàà þì (4-ð çóðàã).  

4-ð çóðàã.  Á¿ëãýìäýë äýõ óðãàìëûí àìèí õýëáýðèéí õàðüöààíû ººð÷ëºëò (%)

Á¿ëãýìäëèéí á¿ðõýö: Á¿ëãýìäëèéí á¿ðõýöèéã áèä ñóóðèéí áîëîí 
òóñãàãèéí á¿ðõýö ãýñýí ¿ç¿¿ëýëòýýð òîäîðõîéëîâ. 

Ñóóðèéí á¿ðõýö: Ñóóðèéí á¿ðõýö ãýäýã íü óðãàìëûí ñóóðü õýñãýýð, ýñâýë  
õàãä ºâñ,  õàéðãà ÷óëóó çýðãýýð ãàçðûí ãàäàðãûí õè÷íýýí õóâü íü  á¿ðõýãäýæ 
áàéíà ãýäãèéã õóâèàð èëýðõèéëýí ãàðãàñàí ¿ç¿¿ëýëò þì.  Ñóóðèéí á¿ðõöèéã 
òîäîðõîéëîõäîî áèä õàãä ºâñíèé, õàëöãàé ãàçðûí, ÷óëóóíû, íîãîîí óðãàìëûí 
ãýñýí àíãèëëààð òîäîðõîéëñîí (3-ð õ¿ñíýãò, 5-ð çóðàã). 
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   3-ð õ¿ñíýãò 
    ¯åòýí-àëàã ºâñò 
    óóëûí  õýýðèéí á¿ëãýìäëèéí 

     ñóóðèéí á¿ðõýö (õóâèàð)

      Òàéëáàð: SE- ñòàíäàðò àëäàà

* P< 0.05, ** P< 0.01, *** P< 0.001. 
5-ð çóðàã. Á¿ëãýìäëèéí   ñóóðèéí á¿ðõýö (%)

                                                                                                                   
Õ¿ñíýãòýýñ õàðàõàä óðãàìàë óðãàõ õàðüöàíãóé òààòàé íºõöºëòýé 2011 îíä 

óðãàìëûí ñóóðü, õàéðãà, ÷óëóóãààð á¿ðõýãäýýã¿é õàëöãàé ãàçðûí ýçëýõ õýìæýý 
ºìíºõ îíóóäòàé (2009, 2010) õàðüöóóëàõàä 1.3 äàõèí (P=0.0001), íîãîîí óðãàìëûí 
ñóóðèéí á¿ðõýö 2.6-5.1 (2009 îíä- 2.6, 2010 îíä-5.1) äàõèí íýìýãäýæ (P=0.009) 
áàéãàà íü õàðàãäàæ áàéíà.  

Íîãîîí óðãàìëûí á¿ðõýö ºññºí íü Festuca lenensis, Artemisia commutata, 
Potentilla acaulis, Thymus gobicus çýðýã óðãàìëóóä èõýýð ò¿ðæ  óðãàõ áîëñîíòîé 
õîëáîîòîé.  Õàðèí 2011 îíû õàãä ºâñíèé  á¿ðõýöèéí õýìæýý ºìíºõ îíîîñ 1.5 äàõèí 
áóóðñàí (P=0.0003) íü 2010 îíä öàã àãààðûí õóâüä õóóðàé, ãàíòàé áàéñíû óëìààñ 
óðãàìëûí ãàðö ìóó áàéñàí òºäèéã¿é, ìàë áýë÷ýýðëýëòèéí íºëºº èõ áàéñàíòàé 
õîëáîîòîé ãýæ ¿çýâ.  

Á¿ëãýìäëèéí òóñãàãèéí á¿ðõýö: Òóñãàãèéí á¿ðõýö ãýäýã íü òóõàéí òàëáàé 
äàõü óðãàìëûí ãàçðûí äýýä õýñýã ãàçðûí ãàäàðãóóãèéí õè÷íýýí õóâèéã á¿ðõýæ 
áàéíà âý ãýäãèéã õóâèàð èëýðõèéëñýí ¿ç¿¿ëýëò þì (1). Á¿ëãýìäëèéí íèéò òóñãàãèéí 
á¿ðõýöèéã áèä àðãàç¿éí äàãóó íîãîîí óðãàìëûí á¿ðõýöã¿é ãàçàð, õàãä ºâñíèé áîëîí 
íîãîîí óðãàìëûí á¿ðõýö ãýñýí ¿ç¿¿ëýëòýýð  òîäîðõîéëæ (4-ð õ¿ñíýãò, 6-ð çóðàã), 
íèéò íîãîîí óðãàìëûí á¿ðõýöèéã äîòîð íü ç¿éëýýð ÿëãàí á¿ðõýöèéã òîäîðõîéëñîí 
áîëíî (5-ð õ¿ñíýãò). 4-ð õ¿ñíýãò
Á¿ëãýìäëèéí òóñãàãèéí á¿ðõýö (õóâèàð)

Òàéëáàð: SE-ñòàíäàðò àëäàà       

       * P< 0.05, ** P< 0.01, *** P< 0.001. 
6-ð çóðàã. Á¿ëãýìäëèéí òóñãàãèéí á¿ðõýö (%)

Îí
Õàëöãàé 
ãàçðûí

Õàéðãà 
÷óëóóíèé 

Õàãä ºâñíèé Íîãîîí 
óðãàìëûí

% SE % SE % SE % SE

2009 18.5 ±3.2 5.3 ±2.3 22.7 ±3.3 3.5 ±1.3

2010 20.7 ±3.3 4 ±0.9 23.6 ±3.3 1.8 ±0.9

2011 26.6 ±3.3 0.4 ±0.4 15.7 ±3.7 9.1 ±2.2

Îí Õàãäàí á¿ðõýö Óðãàìàëã¿é 
õàëöãàé ãàçàð

Íîãîîí 
óðãàìàë

% SE % SE % SE

2009 16.2 ±2.1 18.4 ±2.3 65.8 ±2.5

2010 11.7 ±2.2 16.3 ±2.5 71.8 ±3.3

2011 7.8 ±1.4 29.6 ±2.9 63.9 ±2.9
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Ñóäàëãààíû õóãàöààíä íîãîîí óðãàìëûí á¿ðõýöã¿é ãàçðûí õýìæýý 2011 îíä 
ºìíºõ îíóóäààñ 1.6-1.8 äàõèí (2009 îíä-1.6, 2010 îíä-1.8) ºññºí (P=0.001), õàðèí  
õàãä ºâñíèé á¿ðõýö 2.1 (2009 îí) - 1.4 (2010 îí) äàõèí (P=0.006), íîãîîí óðãàìëûí 
á¿ðõýö 1.1 äàõèí (P=0.2) áóóðñàí áàéãààã ñóäëàí òîãòîîâ. Íîãîîí óðãàìëûí á¿ðõýöã¿é 
ãàçðûí õýìæýý ºñºæ, íîãîîí óðãàìëûí á¿ðõýöèéí õýìæýý áóóð÷  áàéãàà íü òóõàéí 
á¿ëãýìäýëä ¿ç¿¿ëýõ ìàë áýë÷ýýðëýëòèéí áàéíãûí íºëººãººð óðãàìëûí ãàçðûí äýýä 
õýñãèéí óðãàëò, ºòãºðºëò ìóóäàæ áàéãààòàé õîëáîîòîé þì.  Õàãä ºâñ íü íàìàð îðîé, 
ºâºë, õàâàð ýðòíèé  óëèðàëä ìàëä ñàéí èäýãääýã òóë õàãä ºâñíèé á¿ðõýõ õóâü ýðñ 
áàãàñ÷ áàéíà. Íîãîîí óðãàìëûí íèéò á¿ðõýöèéí õýìæýý õýäèéãýýð áóóð÷ áàéãàà ÷ 
óðãàìëûí ç¿éë òóñ á¿ðýýð íü òîäîðõîéëîí ¿çâýë õàðèëöàí àäèëã¿é ººð÷ëºëòòýé 
áàéâ. Òóõàéëáàë, ìàë áýë÷ýýðëýëòèéí íºëººã òýñâýðëýõ ÷àäâàðòàé, ìàëûí ìóó èääýã  
Heteropappus hispidus, Potentilla acaulis, Thymus gobicus çýðýã óðãàìëóóäûí á¿ðõýö 
íýìýãäýæ, òýæýýëèéí ÷àíàð ñàéòàé, ìàëä ñàéí èäýãääýã Sanguisorba offi cinalis, Stipa 
baicalensis, Carex pediformis (×îãíèé, 1978) çýðýã óðãàìëóóäûí á¿ðõýö áàãàñ÷ áàéãàà 
íü õ¿ñíýãòýýñ õàðàãäàæ áàéíà ( 5-ð õ¿ñíýãò). 

Á¿ëãýìäëèéí óðãàìëûí áèîìàññ: Óðãàìëûí òóõàéí æèëèéí ãàðö ÿìàð 
áàéõ íü òóõàéí á¿ëãýìäëèéí óðãàìëûí áèîìàññûí õýìæýýíä øóóä íºëººëäºã. 
Áèîìàññ ãýäýã îéëãîëòîíä áèä òóõàéí óðãàìëûí óðãàìàë óðãàëòûí õóãàöààíä áèé 
áîëãîñîí ãàçðûí äýýä íîãîîí õýñãèéí õýìæýýã õàìðóóëæ áàéãàà áºãººä ò¿¿íèéã 
óðãàìëûí ç¿éë òóñ á¿ðýýð ãàçðûí õºðñèéã ø¿ðã¿¿ëýí õàé÷ëàí àâ÷ òîäîðõîéëæ 
áàéãàà òóõàé ºìíº äóðüäñàí áèëýý. Ò¿¿íýýñ ãàäíà õàãä ºâñíèé õýìæýýã 
òîäîðõîéëñîí íü á¿ëãýìäëèéí àøèãëàëò, òºëºâ áàéäëûã èëýðõèéëýõ ãîëëîõ 
õýìí¿¿ðèéí íýã áîëñîí þì (5-ð õ¿ñíýãò).  

5-ð õ¿ñíýãò

¯åòýí-àëàã ºâñò á¿ëãýìäëèéí çîíõèëîõ ç¿éëèéí òóñãàãèéí                                         
á¿ðõýö (%) áîëîí áèîìàññ (ã/ì2)-ûí õýìæýý

Óðãàìëûí íýðñ 2009 2010 2011
òóñãàãèéí 

á¿ðõýö óðãàö òóñãàãèéí 
á¿ðõýö óðãàö òóñãàãèéí 

á¿ðõýö óðãàö

Stipa baicalensis 5.47 1.7 6.12 4.8 3.92 4.06
Koeleria macrantha 4.67 4.0 3.55 4.4 3.08 2.77
Festuca lenensis 6.03 8.6 7.00 7.7 3.52 7.14
Poa attenuata 1.90 1.0 3.13 1.7 2.81 1.05
¯åòýí 23.4 15.93 25.5 20.86 13.76 15.81
Carex duriuscula 4.63 0.40 6.29 0.5 2.33  
Carex pediformis 6.37  2.97 3.4 4.67 7.39
Óëàëæ 11.7 3.82 10.8 4.92 8.03 7.62
Astragalus adsurgens 1.80 0.2 0.46 0.1 0.56 0.18
Oxytropis nitens 0.80 1.6 0.44 0.9 0.03 0.89
Áóóðöàãòàí 5.2 2.17 5.7 1.04 0.94 1.37
Artemisia commutata 3.70 9.1 3.01 11.3 1.10 1.60
Øàðèëæ 3.8 12.08 5.2 11.76 1.69 8.28
Allium prostratum 1.17 1.5 1.77 1.0 1.10 0.55

Amblynotus rupestris 0.40 0.1 0.73 0.1 0.48 0.17
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Androsace                                
incana  0.1 1.46 2.6 1.66 2.62

Arenaria capillaris 0.43 0.4 0.47 1.8 0.89 0.46

Aster alpinus 7.23 4.8 3.00 9.3 3.49 8.40

Bupleurum 
scorzonerifolium 1.27 0.002 1.08 0.3 0.79 0.16

Dasiphora fruticosa 0.60 0.03 0.21 0.0 1.34 1.20

Dianthus versicolor 0.17 0.1 0.72 0.6 0.16 0.06 

Galium verum 1.70 1.3 1.26 1.9 1.60 1.41

Heteropappus hispidus 0.27 0.36 0.53 1.4 1.43 0.51
Leontopodium 
ochroleucum  1.3 1.37 1.2 2.07 1.72

Orostachys 
malacophylla 1.00 0.3 0.74 1.5 0.38 1.37

Polygonum 
anguistifolium 1.20 0.8 0.85 1.1 0.86 0.73

Potentilla acaulis 1.30 1.4 5.48 7.2 6.74 9.73

Potentilla tanacetifolia 2.00 2.1 1.52 3.4 1.55 1.87

Sanguisorba offi cinalis 1.33 0.16 0.40 0.9 2.04 0.44

Scabiosa comosa 1.07 0.4 0.76 0.8 0.67 0.79

Serratula centauroides 0.60 0.5 0.67 0.6 0.28 0.33

Sibbaldianthe adpressa   0.65 0.1 0.15 0.31
Silene jenisseensis 0.50 0.2 0.07 0.1 0.10 0.02
Stellera chamaejasme 2.48 2.6 2.14 3.1 1.95 3.83
Thalictrum simplex 1.43 0.1 1.10 0.3 0.56 0.24
Thymus gobicus 0.77 2.2 0.95 1.8 1.78 1.33
Veronica incana 0.53 0.6 0.74  0.43 0.36
Àëàã ºâñ 54.6 23.44 51.2 44.06 37.33 43.56
Íèéò óðãàìàë: 82 64.91 83.27 98.52 71.7 92.84

Íîãîîí óðãàìàë 65.8 57.4 71.8 82.6 63.9 76.6

Õàãä ºâñ 16.2 7.47 11.47 15.9 7.8 16.2
Õ¿ñíýãòýýñ  õàðàõàä 2010 îíû ¿åòýí óðãàìëûí áèîìàññ 2009, 2011 îíóóäààñ 

1.3 äàõèí èõýññýí  íü 2010 îíä õàðüöàíãóé õóóðàéøèëò èõòýé  áàéñíû óëìààñ  
Koeleria macrantha, Stipa baicalensis, Poa attenuata çýðýã õóóðàéñàã á¿ëãèéí æèæèã 
äýãí¿¿ëò óðãàìëóóä èõñýí  óðãàñàíòàé õîëáîîòîé þì. Àëàã ºâñíèé áèîìàññ 2009 
îíûõîîñ 2010, 2011 îíóóäàä 1.9 äàõèí èõýññýí íü á¿ëãýìäýëä áýë÷ýýðëýëòèéí 
íºëººã òýñâýðëýõ ÷àäâàðòàé, ìàëûí ìóó èääýã Androsace incana, Potentilla acaulis, 
Stellera chamaejasme (7) çýðýã óðãàìëóóä èõ õýìæýýãýýð ò¿ð÷ óðãàõ áîëñîíòîé 
õîëáîîòîé (5-ð õ¿ñíýãò). 2011 îíä óëàëæèéí á¿ëãèéí óðãàìëûí áèîìàññ ºìíºõ 
îíóóäààñ 1.5 (2010) -2 (2009) äàõèí èõ áàéñàí áîë áóóðöàãòàí óðãàìëûí áèîìàññ 
1.5 (2010) -2.1 (2009) äàõèí, øàðèëæ 1.5 äàõèí áàãàññàí áàéâ.    

Óðãàìëûí óðãàö èõýñ÷, áàãàñàõ íü óðãàìëûí áýë÷ýýðëýëòèéí íºëººã 
òýñâýðëýõ áàéäàë áîëîí ìàëûí èäýìæýýñ  èõýýõýí õàìààðäàã áàéíà. Æèøýýëáýë 
áàéíãûí ìàëûí íºëººòýé óóëûí õýýðèéí ¿åòýí-àëàã ºâñò á¿ëãýìäýëä ìàëûí íºëººã 
ñàéí òýñâýðëýäýã, ìàë èääýãã¿é þìóó áàãà èääýã Stellera chamaejasme, Potentilla 
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acaulis çýðýã óðãàìëóóäûí óðãàö èõýñ÷, ìàëä ñàéí èäýãääýã Allium prostratum çýðýã 
çàðèì ç¿éëèéí óðãàö áàãàñàõ çýðãýýð ç¿éë äîòîðõ óðãàöûí õýìæýý ººð÷ëºãäºæ 
áàéãàà áîëîâ÷ íèéò óðãàöûí õýìæýýíä òºäèé ë èõ ÿëãàà èëðýõã¿é áàéíà. 
 

Ä¿ãíýëò
Óóëûí õýýðèéí ¿åòýí-àëàã ºâñò á¿ëãýìäýëä 2009-2011 îíä íèéò 25 îâãèéí 

58 òºðëèéí 71 ç¿éë ãóóðñò óðãàìàë á¿ðòãýãäýâ.
Ç¿éëèéí îëîí ÿíç áàéäëûí  Øàííîí-Âýéíýðèéí èíäåêñ íü îéðîëöîîãîîð 

1.4 áàéãàà íü á¿ëãýìäýë äýõ ç¿éëèéí îëîí ÿíç áàéäàë áàãà áîëîõûã, æèãä áàéäëûí 
èíäåêñ 0.9 áàéãàà íü á¿ëãýìäýë äýõ ç¿éë¿¿äèéí òàðõàëò õàðüöàíãóé æèãä áàéãààã 
èëòãýíý. 

 Æèë èðýõ á¿ð óðãàìëààð á¿ðõýãäýýã¿é õàëöãàé ãàçðûí ýçëýõ õýìæýý èõñýæ 
áàéõàä õàãä ºâñíèé ýçëýõ õýìæýý (á¿ðõýö) áóóð÷ áàéíà. Íîãîîí óðãàìëûí ñóóðèéí 
á¿ðõýö  íýìýãäýæ, òóñãàãèéí á¿ðõýö áóóð÷ áàéíà. Ýíý íü á¿ëãýìäýëä ìàëûí ìóó 
èääýã Potentilla acaulis, Thymus gobicus çýðýã äýëõýý èøòýé óðãàìëóóä èõýýð óðãàæ, 
ñóóðèéí á¿ðõýöèéí õýìæýýã ºñãºæ áàéãàà áîëîâ÷ òýäãýýðèéí òóñãàãèéí á¿ðõýö 
¿¿ñãýõ õýìæýý áàãà áàéäàãòàé õîëáîîòîé.

Àæ àõóéí á¿ëãèéí õóâüä áèîìàññûí õýìæýý íü õàðèëöàí àäèëã¿é áàéíà. Ìàëä 
ñàéí èäýãääýã ¿åòýí óðãàìëóóäûí áèîìàññ æèëýýñ æèëä áóóð÷ áàéíà. Androsace 
incana, Potentilla acaulis, Stellera chamaejasme çýðýã ìàëûí ìóó èääýã óðãàìëóóä  
èõýýð  óðãàõ áîëñîíòîé õîëáîîòîéãîîð á¿ëãýìäýë äýõ àëàã ºâñíèé áèîìàññ ºñ÷ 
áàéíà. Áóóðöàãòàí áîëîí øàðèëæèéí á¿ëãèéí óðãàìëóóäûí áèîìàññ áóóð÷ áàéõàä 
óëàëæèéí á¿ëãèéí óðãàìëóóäûí áèîìàññ ºñºõ õàíäëàãà àæèãëàãäàæ áàéíà.    

¯åòýí-àëàã ºâñò óóëûí õýýðèéí á¿ëãýìäëèéí æèëèéí ººð÷ëºãäºë íü òóõàéí 
æèëèéí öàã óóðûí ººð÷ëºãäºë, ìàë áýë÷ýýðëýëòèéí íºëººíººñ øóóä õàìààð÷ 
áàéíà. 
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Summary

DYNAMICS OF FORB-GRASS COMMUNITY IN MOUNTAIN- STEPPE

1Munkhzul O., 1Hosbayar Ch., 2Bayarjargal B.
1Institute of Botany, MAS

2 University of Ulaanbaatar, NUM

 Abstract:
We have studied state of vegetation community on forbs -grass mountain-

steppe community during 2009-2011 years in Mungunmorit soum of Tuv province. In 
that community 72 species, 57 genus, 25 families of plant were recorded in study 
of 2009-2011 year. Since 2009, main rooted species cover decreased by 1.1 times 
whereas rhizomatous species cover increased 1.2 times in this community. Plant basal 
cover increased 2.6 times, projective cover decreased by 1.1 times. Total amount of 
bare ground increased by 1.4 times and cover of litter decreased by 1.5 times. 

Key words: mountain-steppe, forbs-grass community, dynamic, biomass
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ØÀÐÈËÆ-ÊÐÛËÎÂÛÍ ÕßËÃÀÍÀÒ Á¯ËÃÝÌÄËÈÉÍ ÌÎÍÈÒÎÐÈÍÃ 

ÑÓÄÀËÃÀÀÍÛ ÇÀÐÈÌ ¯Ð Ä¯Í 

1Îþóíáèëýã Õ., 1Öýðýíäóëàì Ö., 2Îþóíöýöýã Á.
1ÕÁÖÃ, Óðãàìàë ñóäëàà÷, Óëààíáààòàð 13, Ø/Õ 1160, e-mail: kh_oyunbileg@yahoo.com

2 ÌÓÈÑ, ÁÁÑ, Óðãàìàë ñóäëàëûí òýíõèì, Óëààíáààòàð 46, Ø/Õ 377, e-mail: oyunaa@num.edu.mn

Õóðààíãóé
Õóñòàéí áàéãàëèéí öîãöîëáîðò ãàçðûí öýíýëèéí ¿íäñýí 4 òàëáàéí íýã áîëîõ Õèàã-àäàìñèéí øàðèëæ 

-êðûëîâûí õÿëãàíàò á¿ëãýìäëèéí òºëºâ áàéäàë, ò¿¿íä íºëººëæ áóé çàðèì õ¿÷èí ç¿éëñèéí òàëààðõ 2009-
2011 îíû ñóäàëãààíû ¿ð ä¿íã îðóóëàâ. Õóñòàéí áàéãàëèéí öîãöîëáîðò ãàçàð íèéò 50500 ãà òàëáàé õàìðàãäàõ 
áà íèéò áýë÷ýýðèéí 31170 ãà íü óóëûí íóãàðõàã õýýðèéí áà óóëûí õýýðèéí, 12416 ãà íü óóëûí áýë õºíäèéí, 
4269 ãà íü ãîë ãîðõèíû äàãóóõ íóãûí áîëîí õýýðæñýí íóãûí, 490 ãà íü Ìîëöîã ýëñíèé áýë÷ýýð áàéíà. 

Ñóäàëãààíû çàðèì ¿ð ä¿íãýýñ á¿ëãýìäýëä 2011 îíä 17 îâãèéí 28 òºðºëä áàãòàõ 39 ç¿éë óðãàìàë 
á¿ðòãýãäñýí. 2009-2011 îíóóä äàõü 7-ð ñàðûí òóñãàã á¿ðõýöèéí ººð÷ëºëòèéã õàøààòàé òàëáàéä àæ àõóéí 
á¿ëãýýð ¿çýõýä ¿åòíèé ýçëýõ õóâü 2009 îíä 43.5±4.3%, 2010 îíä 11.6±2.3%, 2011 îíä 14.5±2.3%, àëàã ºâñíèé 
ýçëýõ õóâü 2009 îíä 16.8±3.6%, 2010 îíä 14.3±2.7%, 2011 îíä 10.4±1.9%, øàðèëæèéí ýçëýõ õóâü 2009 îíä 
9.6±3.4%, 2010 îíä 21.8±3.5%, 2011 îíä 35.5±3.4% áàéãàà íü ¿åòíèé ýçëýõ õóâü áóóð÷ øàðèëæèéí ýçëýõ õóâü 
íýìýãäýæ áàéãàà íü àæèãëàãäàæ áàéíà. Äýýä óðãàö 2009 îíä 146.5±4.1 ã/ì2, 2011 îíä 221.8±13.9 ã/ì2 áîëæ 
íýìýãäæýý.

Çàíãèëàà ¿ã: ÕÁÖÃ, öýíýë, ç¿éëèéí á¿ðäýë, á¿ðõýö, óðãàö

Îðøèë
Õóñòàéí öîãöîëáîðò ãàçàð òºâ àíõ òàõü íóòàãøóóëàõ çîðèëãîîð ¿¿ñãýí 

áàéãóóëàãäàæ ºäãºº îëîí ç¿éë àìüòàí, óðãàìëûã õàìãààëàõ ¿éë àæèëëàãàà ÿâóóëæ 
áàéíà. Áàéãàëèéí óðãàìàëæëûí õýâ øèíæ, òàõü áîëîí áóñàä ºâñºí òýæýýëòýí 
àìüòäûí èäýø òýæýýëèéí íººöèéã õýâèéí õýìæýýíä áàéëãàõ çîðèëãûí äàãóó 
óðãàìàëæëûí ñóäàëãààã öýíýëîîð 2003 îíîîñ õîéø òîãòìîë õóãàöààíä õèéæ 
áàéíà.

ÕÁÖÃ íü çàñàã çàõèðãààíû íýãæèéí õóâüä Òºâ àéìãèéí Àðãàëàíò, Àëòàíáóëàã, 
Áàÿíõàíãàé ñóìäûí çààã íóòàãò äîðíîä óðòðàãèéí 105023I-105037I, õîéä ºðãºðãèéí 
47035I-47052I ñîëáèöîëä îðøèíî. Íóòàã äýâñãýðèéí öºìèéã Õýíòèéí íóðóóíû 
õàìãèéí áàðóóí ºìíº çàõûí ñýæ¿¿ð óóëñ áîëîõ Çýðìýí, Õóñòàé õàí, Øàíàãûí 
íóðóó õýìýýõ ç¿¿í õîéíîîñ áàðóóí óðàãø ÷èãëýæ òîãòñîí íóðóóä á¿ðä¿¿ëíý. Ìîíãîë 
îðíû ãåîìîðôîëîãèéí ìóæëàëààð Õàíãàé-Õýíòèéí óóëàðõàã èõ ìóæèéí Õýíòèéí 
ìóæèéí Õýíòèéí çàõûí òîéðîãò õàìààðäàã (Öýãìèä, 1969).

Ñóäàëãààíû àðãàç¿é, ìàòåðèàë
Ñóäàëãààíû òàëáàé

 Àëàã ºâñ-õÿëãàíàò áýë÷ýýð íü íóòàã äýâñãýðèéí 23%-èéã ýçëýí, óóëñ õîîðîíä, 
óóëûí áýë õîðìîéí õàð õ¿ðýí õºðñòýé ãàçðààð çîíõèîëîí òàðõäàã (Áîëîðìàà, 
2004). Ñóäàëãààíû òàëáàé Õóñòàéí íóðóóíû íóòàãò çîíõèëîí òàðõñàí Êðûëîâûí 
Õÿëãàíàòàé á¿ëãýìäýëä áàéðëàõ áà òýäãýýðèéí ãàçàðç¿éí áàéðëàë, ìàë, çýðëýã 
àìüòäûí íºëººëºë õàðèëöàí àäèëã¿é áàéäàã. Áàÿíãèéí àìàíä (õ.º.47069403, 
ç.ó.105093013, ä.ò.ä.1325ì) áàéðëàõ áà öàéâàð õ¿ðýí õºðñòýé, óðãàìàëæëûí 
õóâüä àëàã ºâñ-øàðèëæ-êðûëîâûí õÿëãàíàò á¿ëãýìäýëòýé. Áýë÷ýýðëýëòèéí ñóë 
íºëººòýé. Òàõèéí áàéðøèë íóòàã äýýð áàéðëàíà. 2009, 2010, 2011 îíä ñóäàëãàà 
õèéâ.
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Á¿ëãýìäëèéí ç¿éëèéí á¿ðýëäõ¿¿íèéã òîäîðõîéëîõ: Öýíýëèéí òàëáàéä 
óðãàñàí óðãàìëûí íèéò ç¿éëèéã õàøààòàé áîëîí õàøààã¿é òàëáàéä õýýðèéí 
ñóäàëãààíû òóðøèä á¿ðòãýæ àâñàí. 

Á¿ëãýìäëèéí òóñãàã á¿ðõýöèéã ¿íýëýõ: Òóñãàã á¿ðõýö íü óðãàìëûí 
ãàçðûí ãàäàðãóó äýýðõ òóñãàëûí ïðîåêö þì. Á¿ëãýìäëèéí íèéò á¿ðõýö, õàëöãàé 
ãàçàð, õàãä áîëîí ç¿éë òóñ á¿ðèéí òóñãàãèéí á¿ðõýöèéã Ðàìåíñêèéí òîð àøèãëàí 
õóâèàð ¿íýëíý. 

Óðãàöûí äýýæ: Õýýðèéí á¿ñýä ç¿éëèéí á¿ðäýë õàðüöàíãóé öººí, 
óðãàìàëæèë èõ øèã¿¿ áèø áàéäàã òóë 1 ì2 õýìæýýòýé ãàçðààñ 4 äàâòàëòòàé àâ÷ 
óðãàö á¿ðäýëòèéí õàìãèéí äýýä ¿å 8-ð ñàðûí ýõíèé 10 õîíîãò ç¿éë òóñ á¿ðýýð 
õºðñíèé ò¿âøèíä õàé÷ëàí àâ÷ öààñàí óóòàíä õèéæ, òàñàëãààíû òåìïåðàòóðò 2-3 
äîëîî õîíîã õàòààñíû äàðàà íîãîîí áèîìàññ áà õàãäûã ÿëãàæ, õàðüöàíãóé õóóðàé 
æèíã òîäîðõîéëîâ.  

Æèë á¿ðèéí 4-ð ñàðûí 24-íººñ ýõëýí 9-ð ñàðûí 24-í õ¿ðòýë 10 õîíîãèéí 
äàâòàëòòàé íèéò 16 õýýðèéí õýìæèëòèéã õèéæ ã¿éöýòãýäýã.

Áàéãàëèéí íºõöºë: Óðãàìëûí óðãàõàä öàã óóðûí õ¿÷èí ç¿éë õàìãèéí 
ò¿ð¿¿íä ãîëëîõ íºëººòýé. Õóóðàé ãàíäóó æèë çàðèì óðãàìëûí õºãæèë ÿâàãäàõã¿é 
ºíæèæ, óðãàõ òààòàé íºõöºë á¿ðýëäòýë è÷ìýë áàéäàëòàé áàéäàã. Õóñòàéä 2009 
îíä 330.2 ìì õóð òóíàäàñ óíàæ 5-8 äóãààð ñàðä ÷èéã õàíãàëòòàé 7-8-ð ñàðä íèéò 
õóð òóíàäàñíû 53%, 2010 îíä 265 ìì õóð òóíàäàñ óíàæ 6-8 äóãààð ñàðä ÷èéã 
õàíãàëòòàé 7-8 äóãààð ñàðä íèéò õóð òóíàäàñíû 69%, 2011 îíä 260.3 ìì õóð 
òóíàäàñ óíàæ  5-8 äóãààð ñàðä ÷èéã õàíãàëòòàé 6-7 äóãààð ñàðä íèéò õóð òóíàäàñíû 
63% óíàæ õóâèàðëàëò íü ººð ººð æèë¿¿ä áàéëàà (1-ð çóðàã).

1-ð çóðàã. 2009-2011 îíû Õóñòàéí êëèìàäèàãðàìì

¯ð ä¿í, õýëýëö¿¿ëýã
Á¿ëãýìäëèéí ç¿éëèéí á¿ðýëäýõ¿¿í
Á¿ëãýìäëèéí ç¿éëèéí á¿ðýëäõ¿¿íèéã òîãòîîõ  íü öààøäûí ñóäàëãààíû 

ñóóðèéã òàâüæ ºãäºã à÷ õîëáîãäîëòîé. Õàøààòàé òàëáàéä 2010 îíä Allium 
anisopodium  L., Chamaerodos erecta (L.) Bge. ç¿éë¿¿ä øèíýýð á¿ðòãýãäñýí. 2009 
îíä Bupleurum scorzonerifolium Willd., Erysimum fl avum (Georgi.) Bobr., Glycyrrhiza 
uralensis Fisch., Oxytropis oxyphylla (Pall.) DC., Oxytropis Reverdattoi Jurtz., Serratula 
centauroides L., Stipa Klemenzii Roshev., Taraxacum collinum DC., Thermopsis dahurica 
Czerf., Veronica incana L. ç¿éë¿¿ä ºíæñºí, 2010 îíä Stipa Klemenzii Roshev., Serratula 
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centauroides L., Taraxacum collinum DC. óðãàñàí, 2011 îíä Chamaerodos erecta (L.) 
Bge.,  Stipa Klemenzii Roshev., Serratula centauroides L. ç¿éë¿¿ä äàõèí ºíæñºí áàéíà. 
Õàøààã¿é òàëáàéä 2010 îíä Potentilla viscosa G., Goniolimon speciosum R. Br., Allium 
anisopodium  L., 2011 îíä Galium verum L. ç¿éë øèíýýð òýìäýãëýãäëýý. 2009 îíä 
Bupleurum scorzonerifolium Willd., Glycyrrhiza uralensis Fisch., Linum sibiricum DC., 
Potentilla sericea L., Potentilla tanacetifolia Willd. ex Schlecht., Taraxacum collinum DC., 
Veronica incana L. ç¿éë¿¿ä ºíæñºí, 2010 îíä Linum sibiricum DC., Potentilla sericea 
L., Potentilla tanacetifolia Willd. ex Schlecht. ç¿éë¿¿ä óðãàñàí, 2011 îíä Bupleurum 
scorzonerifolium Willd., Koeleria macrantha L., Potentilla muiltifi da L., Taraxacum 
collinum DC. ç¿éë¿¿ä ñýðãýí óðãàñàí áàéíà. Á¿ëãýìäëèéí õàøñàí õàøààã¿é òàëáàéä 
ñ¿¿ëèéí 3 æèëèéí õóãàöààíä Glycyrrhiza uralensis Fisch., Veronica incana L. ç¿éë¿¿ä 
òýìäýãëýãäñýíã¿é ýäãýýð íü 2005 îíä ýíý á¿ëãýìäýëä øèíýýð òýìäýãëýãäñýí 
(Ñýðãýëýí, 2005) áîë 2006 îíîîñ 2011 îíä óðãàæ ãàð÷ èðýýã¿é þì.

1-ð õ¿ñíýãò
 Õèàã-àäàìñèéí øàðèëæ -êðûëîâûí õÿëãàíàò á¿ëãýìäëèéí ç¿éëèéí òîî

2009 2010 2011
Õàøààòàé Õàøààã¿é Õàøààòàé Õàøààã¿é Õàøààòàé Õàøààã¿é

Îâîã 15 15 15 15 13 17
Òºðºë 27 31 25 25 24 28
Ç¿éë 38 41 38 36 34 38

Á¿ëãýìäëèéí ç¿éëèéí á¿ðýëäõ¿¿íèéã îð÷èíç¿éí á¿ëýã, àìèí õýëáýðýýð íü 
àíãèëàí àâ÷ ¿çýõýä äàðààõ ¿ð ä¿í ãàðëàà (1-2-ð õ¿ñíýãò). 

2-ð õ¿ñíýãò 

Õèàã-àäàìñèéí øàðèëæ -êðûëîâûí  õÿëãàíàò á¿ëãýìäëèéí ç¿éëèéí 
á¿ðýëäýõ¿¿íèé 2009-2011 îíû îð÷èíç¿éí á¿ëãèéí ººð÷ëºãäºë (%).

Îí 2009 2010 2011

Õàøààòàé Õàøààã¿é Õàøààòàé Õàøààã¿é Õàøààòàé Õàøààã¿é

Õóóðàéñóó-
÷óëóóñàã 36.8% 36.6% 34.2% 41.7% 38.2% 39.5%

Õóóðàéñàã 47.4% 43.9% 44.7% 41.7% 41.2% 36.8%

×èéãñ¿¿-äàâññàã 10.5% 12.2% 10.5% 5.6% 11.8% 10.5%

Õóóðàéñóó-÷èéãñýã 2.6% 4.9% 7.9% 11.1% 5.9% 10.5%

×èéãñ¿¿-õóóðàéñàã 2,6% 2,4% 2,6% 0,0% 2,9% 2,6%

Ñóäàëãààíû ¿ð ä¿íä Õèàã-àäàìñèéí øàðèëæ-êðûëîâûí õÿëãàíàò á¿ëãýìäýëä 
õóóðàéñàã áîëîí õóóðàéñóó á¿ëãèéí óðãàìàë õàøñàí õàøààã¿é òàëáàéä äóíäæààð 
85-90%-èéã á¿ðä¿¿ëæ áàéíà. 
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3-ð õ¿ñíýãò                                                                                                       

  

Õàøñàí õàøààã¿é òàëáàéä äóíäæààð ãîëëîñîí ¿íäýñò óðãàìàë 33%,äýãí¿¿ëò 
óðãàìàë 19%, ¿íäýñëýã èøò óðãàìàë 18, ñîíãèíîëîã áóëöóóò óðãàìàë 6%, ãàíö 
íàñò 9%, ñººã, ñººãºíöºð óðãàìàë 15%-èéã á¿ðä¿¿ëæ áàéíà. 

Á¿ëãýìäýëä ¿ðýýð ¿ðæèõ îíöëîãòîé ãîëëîñîí ¿íäýñò óðãàìëóóä, îð÷èíç¿éí 
õóóðàéñàã, õóóðàéñóó-÷óëóóñàã îð÷èíä óðãàäàã óðãàìëóóä çîíõèëæ áàéíà.

Á¿ëãýìäëèéí òóñãàã á¿ðõýö 
Óðãàìëûí á¿ëãýìäýë äîòîð òýæýýëèéí øèìò áîäèñ, óñ, ÷èéã ãýðëèéí íºëºº 

óðãàìàë õîîðîíäûí ºðñºëäººí òàñðàëòã¿é ¿ðãýëæèëæ áàéäàã. ¯¿íèé ¿ð ä¿íä 
áàéãàëèéí óðãàìàë íºìðºãò áèîëîãè, ýêîëîãèéí õóâüä áèå áèåíýýñýý ýðñ ÿëãààòàé 
óðãàìëóóä õàìòðàí îðøäîã. Ýäãýýð á¿ëýã óðãàìëóóä íü òóõàéí á¿ëãýìäýëäýý èæèë 
¿¿ðãèéã ã¿éöýòãýæ áàéäãààðàà áóñàä á¿ëãýýñýý ÿëãàð÷ áàéäàã. Òóõàéëáàë ýð¿¿ë, 
ñîðãîã áýë÷ýýðò áóóðöàãòàí èõ áàéäàã áà áóóðöàãò óðãàìàë íü ýêîñèñòåìä èõ 
¿¿ðýãòýé îðîëöäîã. Áóóðöàãòíû îâãèéí èõýíõ óðãàìàë íü áýë÷ýýð òýæýýëèéí à÷ 
õîëáîãäîëòîé, áóñàä ç¿éëèéí óðãàìàë óðãàõàä òààòàé íºõöºë á¿ðä¿¿ëäýã áà öººí 
çàðèì ç¿éë íü õîð õºíººëòýé áàéäàã (Æèãæèäñ¿ðýí, 2003). 

Ñóäàëãààíû òàëáàéí 2009-2011 îíóóä äàõü 7-ð ñàðûí òóñãàã á¿ðõýöèéí 
ººð÷ëºëòèéã õàøààòàé, õàøààã¿é òàëáàéä àæ àõóéí á¿ëãýýð àíãèëàí àâ÷ ¿çýõýä 
äàðààõ ¿ð ä¿í ãàðëàà.

Õàøñàí òàëáàéä  ¿åòýí óðãàìàë 2011 îíä 14.5% áîëæ 2009 îíûõîîñ 28.9%-
èàð áàãà, 2010 îíûõîîñ 2.9%-èàð èõ, àëàã ºâñ 2011 îíä 10.4% áîëæ 2009 îíûõîîñ 
6.5%-èàð áàãà, 2010 îíûõîîñ 3.9%-èàð áàãà, øàðàëæ 2011 îíä 35.5% áîëæ 2010 
îíûõîîñ 25.9%-èàð èõ, 2009 îíûõîîñ 13.8%-èàð èõ,  áóóðöàãòàí 2011 îíä 1.9% 
áîëæ 2009 îíûõîîñ 1.6%-èàð èõ, 2010 îíûõîîñ 1.3%-èàð èõ, óëàëæ 2011 îíä 0.4% 
áîëæ 2009 îíûõîîñ 0.4%-èàð áàãà, 2010 îíûõîîñ 0.4%-èàð áàãà, ãàíö íàñò 2011 
îíä 0.4% áîëæ 2009 îíûõîîñ 0.4%-èàð áàãà, 2010 îíûõîîñ 0.4%-èàð èõ áîëñîí 
áàéíà.

 Õàøààã¿é òàëáàéä ¿åòýí óðãàìàë 2011 îíä 26.2% áîëæ 2009 îíûõîîñ 2.6%-
èàð èõ, 2010 îíûõîîñ 7.6%-èàð èõ; àëàã ºâñ 2011 îíä 10.4% áîëæ 2009 îíûõîîñ 
4%-èàð èõ, 2010 îíûõîîñ 1%-èàð èõ; øàðàëæ 2011 îíä 15.9% áîëæ 2010 îíûõîîñ 
7.2%-èàð èõ, 2009 îíûõîîñ 5.8%-èàð èõ,   áóóðöàãòàí 2011 îíä 1.5% áîëæ 2009 
îíûõîîñ 0.8%-èàð èõ, 2010 îíûõîîñ 1.1%-èàð èõ; óëàëæ 2011 îíä 1.1% áîëæ 2009 
îíûõîîñ 0.3%-èàð èõ, 2010 îíûõîîñ 0.4%-èàð èõ; ãàíö íàñò 2011 îíä 0.8% áîëæ 

Îí           
2009            2010 2011

Õàøààòàé Õàøààã¿é Õàøààòàé Õàøààã¿é Õàøààòàé Õàøààã¿é

Ãîëëîñîí ¿íäýñò 28.9% 29.3% 31.6% 33.3% 35.3% 39.5%

Äýãí¿¿ëò 18.4% 19.5% 18.4% 19.4% 20.6% 18.4%

¯íäýñëýã èøò 15.8% 19.5% 18.4% 19.4% 17.6% 18.4%

Ñîíãèíîëîã áóëöóóò 5.3% 4.9% 7.9% 5.6% 5.9% 5.3%

Öººí  íàñò 15.8% 12.2% 7.9% 5.6% 5.9% 5.3%

Ñººãºíöºð 10.5% 9.8% 10.5% 11.1% 11.8% 10.5%

Ñººã 5.3% 4.9% 5.3% 5.6% 2.9%      2.6%

Õèàã-àäàìñèéí øàðèëæ -êðûëîâûí  õÿëãàíàò á¿ëãýìäëèéí ç¿éëèéí 
á¿ðýëäýõ¿¿íèé 2009-2011 îíû àìèí õýëáýðèéí ººð÷ëºãäºë (%)
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2009 îíûõîîñ 1.4%-èàð áàãà, 2010 îíûõîîñ 0.8%-èàð èõ áîëñîí áàéíà.
4-ð õ¿ñíýãò

 Öýíýëèéí òàëáàéí 2009-2011 îíû òóñãàã á¿ðõýöèéí ººð÷ëºëò

Òàëáàé Îí
Òóñãàã á¿ðõýö (%) Àæ àõóéí á¿ëãýýð á¿ðõýö (%)

Íîãîîí Õàãä Õàëöãàé ¯åòýí Àëàã ºâñ Øàðàëæ Áóóðöàã
òàí Óëàëæ Ãàíö 

íàñò

Õ
àø

àà
òà

é 2009 71.8±3.4 22.4±3.5 5.9±1.7 43.5±4.3 16.8±3.6 9.6±3.4 0.3±0.7 0.8±0.8 0.8±1.0
2010 49.4±3.0 48.8±3.1 1.8±0.8 11.63±2.3 14.3±2.7 21.8±3.5 0.5±1.0 0.7±0.8 0±0

2011 63.0±2.9 33.5±2.9 3.5±1.8 14.5±2.3 10.4±1.9 35.5±3.4 1.9±1.4 0.4±0.5 0.4±0.5

Õ
àø

àà
ã¿

é 2009 55.5±3.5 35.5±3.9 9.1±2.8 28.8±3.9 14.4±3.7 8.7±2.8 0.7±1.2 0.8±0.9 2.2±1.4

2010 39.2±2.8 55.2±2.7 5.6±1.6 18.6±2.2 9.4±2.4 10.1±2.5 0.4±0.8 0.6±1.0 0±0

2011 55.9±2.7 35.8±2.8 8.3±1.3 26.2±2.3 10.4±2.7 15.9±2.5 1.5±1.2 1.1±1.0 0.8±1.0

Ð óòãà <0.001 <0.09 <0.001 <0.26 <0.32 <0.001 <0.87 <0.23 <0.04

Òóñãàã á¿ðõýöèéí 2009-2011 îíóóä äàõü ººð÷ëºëòèéã ñòàñòèñòèêèéí (JMP 
5.1 program One-way ANOVA) íýã õ¿÷èí ç¿éëò øàëãóóðààð øàëãàõàä íîãîîí, õàãä, 
õàëöãàé ãàçàð, øàðèëæ, öººí íàñòûí á¿ðõýöýä ýðñ ÿëãààòàé ãàðñàí áàéíà.

Ñóäàëãààíû õàøààòàé òàëáàéä çîíõèëîã÷ ç¿éë¿¿ä áîëîõ Stipa Krylovii 
Roshev., Artemisia adamsii Bess.-ûí á¿ðõýöèéí ººð÷ëºëòèéã ãàðãàõàä 2009 îíä 
Stipa á¿ðõýö 43.3% áîë 2011 îíä 13.7% áîëæ 3 äàõèí áóóðñàí ñòàòèñòèêèéí õóâüä 
(p<0.001) ÿëãààòàé, 2009 îíä Artemisia á¿ðõýö 9.6% áîë 2011 îíä 35.5% áîëæ 3.6 
äàõèí á¿ðõýö èõýññýí ñòàòèñòèêèéí õóâüä (p<0.001) ÿëãààòàé áàéíà (2-ð çóðàã). 
Õàøààã¿é òàëáàéä 2009 îíä Stipa á¿ðõýö 26.7% áîë 2011 îíä 25.3% áîëæ 1.3% 
áóóðñàí ñòàòèñòèêèéí õóâüä (p<0.051) ÿëãààã¿é, 2009 îíä Artemisia á¿ðõýö 8.15% 
áîë 2011 îíä 15.8% áîëæ 1.9 äàõèí á¿ðõýö èõýññýí ñòàòèñòèêèéí õóâüä (p<0.04) 
ÿëãààòàé áàéíà (3-ð çóðàã).

Ñóäàëãààíû òàëáàéä Stipa Krylovii Roshev., Artemisia adamsii Bess.-ûí ýçëýõ õóâü

2-ð çóðàã. Õàøñàí òàëáàé                         3-ð çóðàã. Õàøààã¿é òàëáàé

Áýë÷ýýðèéí óðãàìëûí á¿ðõýö íü òóõàéí æèëèéí õóð òóíàäàñ, öàã óóðûí 
íºõöºëººñ èõýýõýí õàìààð÷ õýëáýëçýæ áàéäãèéã îëîí ýðäýìòýä ñóäàëãàà 
øèíæèëãýýíèé òàéëàíäàà äóðüäñàí áàéäàã. 

ÕÁÖÃ-ûí áýë÷ýýðèéí óðãàìëûí á¿ðõöèéã áýë÷ýýðèéí õýâ øèíæ, òºðëººñ 
õàìààðàí áîäèò á¿ðõýö 33.4-70.4%, õàãä 9.4-65.4%, õàëöãàé ãàäàðãà 4.8-11.2%-
èàñ õýòýðäýãã¿éã (Öýðýíäàø, 1999) òîãòîîæýý.

Àëàã ºâñ-õÿëãàíàò áýë÷ýýðèéí áîäèò á¿ðõýöèéã 70.4% (Öýðýíäàø, 1999), 
55% (Áîëîðìàà, 2004), 65% (Áààñàíæàëáóó, 2006) áàéäàã ãýæ òîäîðõîéëñîíòîé 
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õàðüöóóëáàë 2009-2011 îíä õèéñýí ñóäàëãààãààð òàõèéí áàéðøèë áîëîí èäýýøèë 
íóòàã äýýð áàéðëàõ Õèàã-àäàìñèéí øàðèëæ-êðûëîâûí õÿëãàíàò á¿ëãýìäëèéí íîãîîí 
á¿ðõýö 40-55% äóíäæààñ 15%-èàð áàãà, õàëöãàé ãàçàð 4.8% (Öýðýíäàø, 1999), 4% 
(Áîëîðìàà, 2004) áàéäàã ãýæ òîäîðõîéëñîíòîé õàðüöóóëáàë 2009-2011 îíä 9.2-11.4% 
äóíäæààñ 5%-èàð èõ, õàãäàí á¿ðõýâ÷ 19.8% (Öýðýíäàø, 1999), 16% (Áîëîðìàà, 2004) 
áîë 2009-2011 îíä 35-55% áîëæ äóíäæààð 25% èõýññýí áàéíà.

Äýýðõ õàðüöóóëàëò áîëãîí àâñàí ñóäàëãààíû õóð òóíàäàñ 260-330 ìì, îëîí 
æèëèéí äóíäæààñ 224.9 ìì-òýé îéðîëöîî áàéãàà þì.

Óðãàöûí äýýæ
Õýýðèéí óðãàìëûí õºãæëèéã øèéäâýðëýõ ãîë õ¿÷èí ç¿éë íü ÷èéã, õóð òóíàäàñ 

áîëîí òåìïåðàòóð áàéäàã. Èéìýýñ õóð òóíàäàñ äýýä õýìæýýíäýý õ¿ðäýã 7-ð ñàðûí 
ñ¿¿ë÷, 8-ð ñàðûí ýõýýð óðãàö äýýä õýìæýýíäýý õ¿ð÷, èõýíõ óðãàìàë öýöýãëýäýã 
(Ò¿âøèíòîãòîõ, 2005).

2009-2011 îíóóä äàõü óðãàöûí ººð÷ëºëòèéã õàøààòàé, õàøààã¿é òàëáàéä àâ÷ 
¿çýõýä äàðààõ ¿ð ä¿í ãàðëàà.

Õèàã-àäàìñèéí øàðèëæ-êðûëîâûí õÿëãàíàò á¿ëãýìäëèéí õàøñàí òàëáàéä 
íîãîîí óðãàö 2011 îíä 221.8 ã/ì2 áîëæ 2009 îíûõîîñ 75.3 ã/ì2-ààð èõ, 2010 îíûõîîñ 46 
ã/ì2-ààð èõ; áîñîî õàãä  2011 îíä 23.5 ã/ì2 áîëæ 2009 îíûõîîñ 3.8 ã/ì2-ààð áàãà, 2010 
îíûõîîñ 4.8 ã/ì2-ààð áàãà; õýâòýý õàãä 2011 îíä 128.4 ã/ì2 áîëæ 2009 îíûõîîñ 1.2 ã/
ì2-ààð èõ, 2010 îíûõîîñ 23.4 ã/ì2-ààð èõ áîëæýý. ¯¿íýýñ ¿åòíèé óðãàö 2011 îíä 73.5 
ã/ì2 áîëæ 2009 îíûõîîñ 18.6 ã/ì2-ààð èõ 2010 îíûõîîñ 6.3 ã/ì2-ààð áàãà; øàðàëæèéí 
óðãàö 2011 îíä 95.7 ã/ì2 áîëæ 2009 îíûõîîñ 31.2 ã/ì2-ààð èõ 2010 îíûõîîñ 31.6 ã/
ì2-ààð èõ;  àëàã ºâñíèé óðãàö 2011 îíä 45.6 ã/ì2 áîëæ 2009 îíûõîîñ 26.3 ã/ì2-ààð èõ, 
2010 îíûõîîñ 21 ã/ì2-ààð èõ; áóóðöàãòíû óðãàö  2011 îíä 4.5 ã/ì2 áîëæ 2009 îíûõîîñ 
2.9 ã/ì2-ààð èõ, 2010 îíûõîîñ 2.8 ã/ì2-ààð èõ; óëàëæèéí óðãàö 2011 îíä 2.2 ã/ì2 áîëæ 
2009 îíûõîîñ 1.4 ã/ì2-ààð áàãà, 2010 îíûõîîñ 3.6 ã/ì2-ààð áàãà; ãàíö íàñòûí óðãàö 
2011 îíä 0.6 ã/ì2 áîëæ 2009 îíûõîîñ 2.2 ã/ì2-ààð áàãà, 2010 îíûõîîñ 0.6 ã/ì2-ààð èõ 
áîëñîí áàéíà (4-ð çóðàã).

4-ð çóðàã. Õàøñàí òàëáàéí 2009-2011 îíû áèîìàññûí  ººð÷ëºëò
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5-ð çóðàã. Õàøààã¿é òàëáàéí 2009-2011 îíû áèîìàññûí ººð÷ëºëò

Óðãàìëàí íºìðºãèéí ãàçðûí äýýðõ áèîìàññ áýë÷ýýðèéí òºðëººñ õàìààðàí 
6.8-22.4 ö/ãà-ä õýëáýëçýõ áºãººä ¿¿íýýñ íîãîîí óðãàö 5.7-13.2 ö/ãà áîëíî. Íàìðûí 
óëèðàëä çóíû óðãàöûí 55.9-80.8% íü õàãä ºâñíèé õýëáýðýýð õàäãàëàãäàí ¿ëäýæ 
òàõèéí òýæýýëèéí õýðýãöýýã õàíãàäàã áàéíà (Öýðýíäýø, 1999). 

Àëàã ºâñ-õÿëãàíàò á¿ëãýìäëèéí áèîìàññûã áóñàä ñóäëàà÷äûí õèéñýí ñóäàëãààíû 
ä¿íòýé õàðüöóóëàí ãàðãàëàà (4-ð õ¿ñíýãò).

5-ð õ¿ñíýãò
Àëàã ºâñ- õÿëãàíàò á¿ëãýìäëèéí áèîìàñûã áóñàä

ñóäàëãààòàé õàðüöóóëñàí áàéäàë

Àëàã ºâñ- õÿëãàíàò 
á¿ëãýìäëèéí áèîìàññ (ã/

ì2)

Öýðýíäàø 
1999

Áîëîðìàà 
2004

Õîñáàÿð 
2010

2009-2011

Íîãîîí áèîìàññ 132 89 117 136.3±10.1
Áîñîî õàãä - 0.8 - 19.1±2.4

Õàãä - 21 8.95 108.8±8.5
¯åòýí 62.8 43 100 71.1±5.1
Ñººãºíöºð 0 9.8 2.2 32.0±6.1
Àëàã ºâñ 39.6 34.3 4.3 28.2±6.3
Áóóðöàãòàí 11.6 1.6 2.1 0.5±0.1
Óëàëæ 2.2 - 0.3 1.5±0.5
Ãàíö íàñò - - - 2.7±1.3

Ñóäàëãààíû òàëáàéí íîãîîí áèîìàññ Ñ.Öýðýíäàø, Á.Õîñáàÿð íàðûí ñóäàëãààòàé 
îéðîëöîî, Ä.Áîëîðìààãèéí ñóäàëãààíààñ 30 ã/ì2-ààð èõ áàéíà. Ýíý íü ñóäàëàà 
õèéñýí æèëèéí õóð òóíàäàñíû õóâèàðëàëò, ºäðèéí ç¿ð¿¿íòýé õîëáîîòîé áàéõ. ¯åòíèé 
áèîìàññ Ñ.Öýðýíäàøèéí ñóäàëãààòàé îéðîëöîî áàéõàä Á.Õîñáàÿðûí ñóäàëãààíû 
ä¿íãýýñ áàãà áàéãàà íü òóõàéí á¿ëãýìäëèéí á¿òýö íü ìàíàé ñóäàëãààíû òàëáàéãààñ 
îíäîî, ººðººð õýëáýë àëàã ºâñ-òîì õÿëãàíàò á¿ëãýìäýë áàéñàíòàé õîëáîîòîé ãýæ 
¿çíý. Õàãä õóðèìòëàë íü áóñàä ñóäëàà÷äûí ãàðãàñàí ¿ð ä¿íãýýñ 80 ã/ì2-ààð èõ áàéíà.
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Ä¿ãíýëò
1. Á¿ëãýìäýëä ¿ðýýð ¿ðæèõ îíöëîãòîé ãîëëîñîí ¿íäýñò óðãàìëóóä, îð÷èíç¿éí 

õóóðàéñàã, õóóðàéñóó-÷óëóóñàã îð÷èíä óðãàäàã óðãàìëóóä çîíõèëæ áàéíà.
2. Ñ¿¿ëèéí 3 æèëèéí ñóäàëãààãààð Õèàã-ºìõýé øàðàëæ-øèâýýò õÿëãàíàò 

á¿ëãýìäýëä áîëîí òàõèéí áàéðøèë íóòãèéí îéðîëöîî áàéãàà áýë÷ýýðèéí 
á¿òýö, á¿ðýëäýõ¿¿í ººð÷ëºãäºæ, ¿åòýí, àëàã ºâñíèé á¿ðõýöèéí ýçëýõ õóâü áóóð÷ 
øàðàëæèéí ýçëýõ õóâü (Artemisia adamsii) íýìýãäñýí áàéíà.

3. Áèîìàññûí 2009-2011 îíû ººð÷ëºëòèéã ñóäàëãààíû õàøààã¿é òàëáàéä 
¿çýõýä ¿åòýí, àëàã ºâñ, øàðàëæèéí áèîìàññ íýìýãäýæ, áóóðöàãòàí, óëàëæ, ãàíö 
íàñòûí ýçëýõ õóâü òîãòâîðòîé áàéíà.
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SOME RESULTS OF STUDIES MONITORING THE STIPA KRYLOVII-ARTEMESIA 
ADAMSII-LEYMUS COMMUNITY IN HUSTAI NATIONAL PARK

1Îyunbileg Khaltar, 1Òserendulam Tseren-Ochir, 2Îyuntsetseg Batlai 
1HNP, vegetation biologist, P.O.Box 1160, Central Post Offi ce, Ulaanbaatar 13, Mongolia 

2 NUM, BBS, Department of Botany, P.O.Box 377, Central Post Offi ce, Ulaanbaatar 46, Mongolia 

  Abstract:
We have studied state of vegetation community and impacts that are infl uencing 

on Stipa krylovii-Artemisia adamsii-Leymus chinensis community during 2009-2011 
years. Which community is one of the monitoring plots of Hustai National Park. In 
plots 39 species, 28 genus, 17 families of plant were recorded in study of 2011 year. 
In category, change of refl ect coverage in monitoring fenced plot in only July, 2009-
2011 that it has following results. Community of Stipa krylovii-Artemisia adamsii-Leymus 
chinensis : grass proportion of coverage has became 14.5±2.3% in 2011, 11.6±2.3% 
in 2010 and 43.5±4.3% in 2009; forb proportion of cover  has became 10.4±1.9% in 
2011, 11.6±2.3% in 2010 and 43.5±4.3% in 2009. The cover of Artemisia is increasing 
year by year, proportion of Artemisia has been 9.6±3.4% in 2009, 21.8±3.5% in 2010, 
35.5±3.4% in 2011. Depending on those results we observed trend of decreasing on 
grass cover whereas increasing on Artemisia cover. In 2009, peak yield was 146.5±4.1 
g/m2 it has increased in 2011 by 75 g/m2.

Key words: Hustai National Park (HNP), monitoring, biomass, species 
composition
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  ÕÝÝÐÈÉÍ ÄÝÄ ÕÝÂØÈÍÆ¯¯ÄÈÉÍ Á¯ÐÝËÄÝÕ¯¯Í, Á¯ÒÝÖ ÁÀ 
ÒÝÄÃÝÝÐÈÉÍ ªªÐ×ËªÃÄªË

1Ò¿âøèíòîãòîõ È., 1Àíõöýöýã Á., 2Áàòáààòàð À.
1ØÓÀ-èéí Áîòàíèêèéí õ¿ðýýëýí, Óðãàìàëæëûí ýêîëîãè, óðãàìëûí íººö ñóäëàëûí ñàëáàð

2 Ìîíãîë Óëñûí Èõ ñóðãóóëü, Áèîëîãè-Áèîòåõíîëîãèéí ñóðãóóëü, Ýêîëîãèéí òýíõèì

Õóðààíãóé
Ìîíãîë îðíû óðãàìàëæëûí á¿ñèéí øèëæèëòèéí äàãóó (óðòðàãèéí äàãóó) Ñýëýíãý àéìãèéí Ñ¿õáààòàð 

õîòîîñ Äîðíîãîâü àéìãèéí Çàìûí-¯¿ä õ¿ðòýë 2011 îíä ÿâóóëñàí ãåîáîòàíèêèéí ñóäàëãààíû çàðèì ä¿íãýýñ 
òîëèëóóëæ áàéíà. Ýíýõ¿¿ òðàíñåêòèéí äàãóó õýýðèéí 4 äýä õýâøèíæèä õàìààðàõ 19 ýâøèëä (óóëûí õýýðèéí 
5 ýâøèë, õóóðàé õýýðèéí 6 ýâøèë, öºëæ¿¿ õýýðèéí 2 ýâøèë áîëîí öºëèéí õýýðèéí 6 ýâøèë) ñóäàëãàà 
ÿâóóëàâ. Õýýðèéí ãîëëîõ äýä õýâøèíæ¿¿äèéí á¿ðýëäýõ¿¿í áîëîí á¿òöèéã çàðèì ãîëëîõ ¿ç¿¿ëýëò¿¿äýýð íü 
õàðüöóóëñíû äýýð òóõàéí íóòàãò ºìíº õèéãäñýí ñóäàëãààíû ìàòåðèàëòàé õàðüöóóëàí ä¿í øèíæèëãýý õèéâ.

 Á¿ëãýìäëèéí ç¿éëèéí áàÿëàã, åðºíõèé òóñãàãèéí á¿ðõýö, áèîìàññûí õýìæýý óóëûí õýýðýýñ öºëèéí 
õýýð õ¿ðòýë áóóðàõ åðºíõèé ç¿é òîãòîë èëýðñíèé äýýð ºìíºõ ñóäàëãààíû ìàòåðèàëóóäòàé õàðüöóóëæ ¿çýõýä 
á¿ëãýìäýë äýõ ç¿éë óðãàìëûí òîî óóëûí õýýðò 38.2 ç¿éëýýñ 36 ç¿éë áîëæ, õóóðàé õýýðò 18.5-ààñ 18 ç¿éë, 
öºëæ¿¿ õýýðò 19.3-ààñ 17 ç¿éë, öºëèéí õýýðò 17-îîñ 13 ç¿éë óðãàìàë áîëæ òóñ òóñ öººðñíèéã èëð¿¿ëýâ. 
Á¿ëãýìäëèéí åðºíõèé òóñãàãèéí á¿ðõýö óóëûí õýýðò 72.5%-èàñ 62.7%, õóóðàé õýýðò 66.84%-èàñ 8.2%, öºëæ¿¿ 
õýýðò 41.1%-èàñ 35.8% áîëîí öºëèéí õýýðò 35.6%-èàñ 18.9% áîëæ òóñ òóñ áóóðñàí áàéíà.

Á¿ëãýìäýë äýõ àëàã ºâñíèé õýìæýý óóëûí õýýðò 2%-èàð, õóóðàé õýýðò 3.9%-èàð, öºëæ¿¿ õýýðò 
0.4%-èàð, öºëèéí õýýðò 10.4%-èàð òóñ òóñ áàãàññàí áàéíà. ¯åòýí óóëûí õýýðò 4.3%-èàð èõñýæ, öºëæ¿¿ õýýðò 
ººð÷ëºëòã¿é áàéñàí áîë õóóðàé õýýð (2.1%) áîëîí öºëèéí õýýðò (0.5%) òóñ òóñ áàãàññàí áàéíà. Óëàëæ óóëûí 
õýýð (1.7%) áîëîí õóóðàé õýýðò (2.6%) áàãàñàæ, öºëæ¿¿ õýýð (1.5%) áîëîí öºëèéí õýýðò (3.9%) íýìýãäæýý. 
Ñººãíèé õýìæýý óóëûí õýýðò 1.1%-èàð íýìýãäýæ, õóóðàé õýýðò 2.7%, öºëæ¿¿ õýýðò 0.4%, öºëèéí õýýðò 3.5%-
èàð òóñ òóñ áàãàññàí. Çàðèìäàã ñººãºíöðèéí á¿ëãýìäýëä ýçëýõ õýìæýý óóëûí õýýð (0.2%) áîëîí õóóðàé õýýðò 
(3.1%) íýìýãäñýí áîë öºëæ¿¿ õýýð (4.6%), öºëèéí õýýðò (11.2%) òóñ òóñ áàãàññàí áàéíà. Öººí íàñò óðãàìëûí 
õýìæýý óóëûí õýýðò 4.1%-èàð áàãàñ÷, õóóðàé õýýðò 2%, öºëæ¿¿ õýýðò 2.8%, öºëèéí õýýðò 25%-èàð òóñ òóñ 
íýìýãäñýí. 

Çàíãèëàà ¿ã: õýýð, äýä õýâøèíæ, ýâøèë, óðãàìàë á¿ëãýìäëèéí á¿ðýëäýõ¿¿í, 
á¿òýö, ººð÷ëºãäºë

Îðøèë
Õýýð áîë äýëõèéí õàìãèéí ºðãºí òàðõàöòàé îéðîëöîîãîîð äýëõèéí ãàçàð 

íóòãèéí 40%-èéã ýçýëäýã ýêîñèñòåìèéí íýã þì (Hannah et al., 1995; White et al., 
2000). Ìîíãîëûí õýýð íü Åâðîï äàõü Ìàæàð óëñûí Äóíàéí Ïóøò õýìýýõ õýýðýýñ 
Äîðíîä Àçè äàõü Ìàíæóóðûí õýýð õ¿ðòýë ¿ðãýëæëýõ õýýðèéí äîðíîä õýñýãò íü 
îðøäîã. Öàã óóðûí áàéäëûí õóâüä æèëèéí äóíäàæ òåìïåðàòóð ºâºëäºº -150Ñ- 
(-300Ñ), çóíäàà 100Ñ- 26.70Ñ õîîðîíä, óóëàðõàã á¿ñ íóòàãòàà -40Ñ-ààñ áàãà áàéõàä 
ºìíºä õýñýã áîëîõ ãîâèéí á¿ñ íóòãààð 60Ñ-ààñ èõ áàéäàã. Æèëèéí äóíäàæ õóð 
òóíàäàñ óóëàðõàã íóòãààðàà 380 ìì, óðàãøàà ãîâü öºëèéí á¿ñýä 50 ìì óíàäàã 
(Batima and Dagvadorj, 2000).

Äýëõèéí äóëààðàë áîëîí óóð àìüñãàëûí ººð÷ëºëò íü ñ¿¿ëèéí 60 æèëä 
ýð÷èìòýé íýìýãäýõ áîëñîí áà ýíý íü õýýðèéí óðãàìàëæëûí á¿ðýëäýõ¿¿í, á¿òöèéí 
ººð÷ëºëòèéã õºòëºõ áîëñîí (Zhang, 2011). Ò¿¿í÷ëýí áýë÷ýýðèéí õýò àøèãëàëò íü 
õýýðèéí óðãàìàë íºìðºãèéã õóóðàéøóóëäàã áîëîõûã Î.×îãíèé (2001) òýìäýãëýñýí 
áàéäàã. 

Çîðèëãî: 
1. Õýýðèéí äýä õýâøèíæ¿¿äèéí óðãàìàë á¿ëãýìäëèéí á¿ðýëäýõ¿¿í, 

á¿òöèéã õàðüöóóëàí ñóäëàõ
2. Õýýðèéí á¿ëãýìäë¿¿äèéí ººð÷ëºëòèéã èëð¿¿ëýõ
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 Ñóäàëãàà ÿâóóëñàí ãàçàð 
Ñóäàëãààíû öýã¿¿äèéã Ìîíãîë îðíû õýýðèéí óðãàìàëæëûí á¿ñèéí 

øèëæèëòèéí äàãóó õîéíîîñ óðàãø (Ñýëýíãý àéìãèéí Ñ¿õáààòàð ñóìààñ Äîðíîãîâü 
àéìãèéí Çàìûí ¿¿ä õ¿ðòýëõ) ÷èãëýñýí òðàíñåêòèéí äàãóó õýýðèéí äýä á¿ñ¿¿äèéí 
¿íäñýí øèíæèéã èëýðõèéëýõ íèéò 19 ýâøèë ñîíãîí  àâñàí (1-ð õ¿ñíýãò). Òðàíñåêò 
íü õîéä ºðãºðãèéí 43.70 -49.90, ç¿¿í óðòðàãèéí 105.90 -111.80 õîîðîíä áàéðëàíà 
(1-ð çóðàã). 

 

 
1-ð çóðàã. Ñóäàëãààíû öýã¿¿äèéí áàéðøèë (1-19 ýâøë¿¿ä)

Ñóäàëãààíû  àðãàç¿é
Ñóäàëãààíû öýã á¿ðò  100 ì óðò òðàíñåêò òàòàæ, ò¿¿íèé äàãóó 20 ì òóòàìä 1 

ì2 òàëáàéä äàðààõ õýìæèëò¿¿äèéã õèéëýý. ¯¿íä: 
• óðãàìëûí ç¿éëèéí á¿ðýëäýõ¿¿í
• ç¿éë óðãàìëûí áîäãàëèéí òîî
• ç¿éë óðãàìëûí ñóóðèéí á¿ðõýö
• ç¿éë óðãàìëûí òóñãàãèéí á¿ðõýö
• áèîìàññûã ç¿éë óðãàìëààð

 Áèîìàññûí äýýæèéã ç¿éë óðãàìàë á¿ðýýð ÿëãàí ãàçðûí õºðñèéã ø¿ðã¿¿ëýí 
õàé÷ëàí àâ÷, õàòààõ ø¿¿ãýýíä +700 õýìä 24-48 öàã õàòààæ, õóóðàé æèíã 
òîäîðõîéëñîí.

Óðãàìëûí ç¿éëèéí á¿ðýëäýõ¿¿í áîëîí òààðàëäààã 1 ãà òàëáàéí õýìæýýíä 
1ì2  òàëáàéä 40 óäààãèéí äàâòàëòòàéãààð èëð¿¿ëýí òîãòîîñîí. 

Óðãàìàëæëûí àíãèëààã ¿éëäýõäýý çîíõèëîã÷ óðãàìëûí øàëãóóðò àíãèëààã 
¿íäýñëýë áîëãîâ. Õýýðèéí á¿ëãýìäë¿¿äèéí ººð÷ëºãäëèéã èëð¿¿ëýõ çîðèëãîîð 
òóõàéí öýã¿¿äèéí îð÷èì ºìíº õèéãäñýí ñóäëàà÷äûí ìàòåðèàëûã îëæ õàðüöóóëëàà. 
¯¿íä: Óóëûí õýýðèéí á¿ëãýìäë¿¿äèéã À.À.Ãîðøêîâàãèéí 1963 îíä õèéñýí Íàíãèàä 
ò¿íãý-áàéãàëûí  õÿëãàíàò (Stipa baicalensis, Leymus chinensis), À.Â.Êàëèíèíàãèéí 
1951 îíä Òºâ àéìãèéí Ñýðãýëýí ñóìûí Ãàíãûí äàâààíû îð÷èì õèéñýí Ò¿íãý-
æèæèã äýãí¿¿ëò ¿åòýíò (Poa botryoides, Koeleri a macrantha, Leymus chinensis) 
á¿ëãýìäë¿¿äòýé, õóóðàé õýýðèéí á¿ëãýìäë¿¿äèéã À.Â.Êàëèíèíàãèéí 1950 îíä 
Ñýëýíãý àéìãèéí Áàðóóíá¿ðýí ñóìûí Áóðãàëòàéí ãîëûí õóóðàé õºíäèéä õèéñýí 



Ботаникийн хүрээлэнгийн эрдэм шинжилгээний бүтээл ,  №24 ,  2012   Scientifi c Proceedings Institute of Botany

~99~

Ñàìàí åðõºã-äýðâýýí õàçààð ºâñ-êðûëîâûí õÿëãàíàò (Stipa krylovii, Cleistogenes 
squarrosa, Agropyron cristatum), Í.Ëõàãâàæàâûí 1975 îíä Òºâ àéìãèéí Çààìàð 
ñóìûí Ãàëòáàäðàõààñ áàðóóí òèéø 4-5 êì-ò õèéñýí Äýðâýýí õàçààð ºâñ-êðûëîâûí 
õÿëãàíàò (Stipa krylovii, Cleistogenes squarrosa) á¿ëãýìäë¿¿äòýé, öºëæ¿¿ õýýðèéí 
á¿ëãýìäë¿¿äèéã È.Ò¿âøèíòîãòîõûí 2001 îíä Ãîâüñ¿ìáýð aéìãèéí Øèâýýãîâü 
ñóìûí íóòàãò õèéñýí Äýðâýýí õàçààð ºâñ-òààíàò (Allium polyrrhizum, Cleistogenes 
squarrosa), 2003 îíä Äóíäãîâü àéìãèéí Áàÿíæàðãàëàí ñóìàíä õèéñýí Ãîâèéí 
õÿëãàíà-òààíàò (Allium polyrrhizum, Stipa gobica), Äîðíîãîâü àéìãèéí Äàëàíæàðãàëàí 
ñóìàíä õèéñýí Òààíà-àãü-äýðâýýí õàçààð ºâñ-ãîâèéí õÿëãàíàò (Stipa gobica, 
Cleistogenes squarrosa, Artemisia frigidà, Allium polyrrhizum) á¿ëãýìäë¿¿äòýé, öºëèéí 
õýýðèéí á¿ëãýìäë¿¿äèéã È.Ò¿âøèíòîãòîõûí 2001 îíä Äîðíîãîâü àéìãèéí Õàð 
àéðàã áîëîí Ýðäýíý ñóìûí íóòàãò õèéñýí Òààíà-ãîâèéí õÿëãàíàò (Stipa gobica, 
Allium polyrrhizum) áîëîí Ç¿¿íãàðûí õàçààð ºâñ-ñàéðûí õÿëãàíàò (Stipa glareosa, 
Cleistogenes songorica) á¿ëãýìäë¿¿äòýé, 2002 îíä Äîðíîãîâü àéìãèéí Çàìûí-
¯¿äýä õèéñýí Íýã íàñòûí (Corispermum mongolicum, Salsola collina) ñèíóçè á¿õèé 
Õàðãàíà-äýðâýýí õàçààð ºâñ-ãîâèéí õÿëãàíàò (Stipa gobica, Cleistogenes squarrosa, 
Caragana korshinskyi, Caragana pygmaea) áîëîí Íýã íàñòûí (Salsola pestifera) ñèíóçè 
á¿õèé Ç¿¿íãàðûí õàçààð ºâñ-ñàéðûí õÿëãàíàò (Stipa glaerosa, Cleistogenes songorica) 
á¿ëãýìäë¿¿äòýé, 2003 îíä Äóíäãîâü àéìãèéí ªíäºðøèë ñóìûí Áàãëóóð-ç¿¿íãàðûí 
õàçààð ºâñ-ãîâèéí õÿëãàíàò (Stipa gobica, Cleistogenes songorica, Anabasis brevifolia) 
á¿ëãýìäë¿¿äòýé òóñ òóñ õàðüöóóëàâ. 

Ìºí ñóäàëãààíä õàìðàãäñàí á¿ëãýìäë¿¿äèéã Ìîíãîë îðíû õàäëàí 
áýë÷ýýðèéí íýã ñàÿòûí õýìæýýñò çóðàãòàé (2001) äàâõàð õàðüöóóëñàí þì.

Öóãëóóëñàí ìàòåðèàëûí õýìæýý: Õýýðèéí ñóäàëãààãààð íèéò 95 
øèðõýã óðãàìàëæèëç¿éí îéëëîãî, 1ì2 õýìæýýòýé 760 øèðõýã òàëáàéí óðãàìëûí 
òààðàëäààíû áè÷èãëýë, 392 óóò óðãàöûí äýýæ öóãëóóëæ, áîëîâñðóóëñàí ä¿íãýýñ 
ýíý ºã¿¿ëýëä îðóóëæ áàéíà.

1-ð õ¿ñíýãò 
Ñóäàëãààíû öýã¿¿äèéí áàéðøèë, óðãàìàë á¿ëãýìäýë

Öýãèéí  
äóãààð

Äýä 
õýâøèíæ Á¿ëãýìäëèéí íýð ªðãºðºã (0) Óðòðàã (0)

Ãàçðûí 
ºíäºð 
ä.ò.ä., 

ì
1 Õóóðàé õýýð Íýã íàñòûí ñèíóçè á¿õèé  Õàðãàíà-ãîãîä-

øèðýã óëàëæèò 49.37088 105.94342 823

2 Óóëûí õýýð Àëàã ºâñ-¿åòýíò 49.94064 106.31213 747

3 Óóëûí õýýð Óëàëæ-àãü-¿åòýíò 49.86107 106.24207 760

4 Óóëûí õýýð Àëàã ºâñ-¿åòýíò 49.15754 106.07357 916

5 Õóóðàé õýýð Ñýäýðãýíý-øàðèëæ-êðûëîâèéí õÿëãàíàò 48.89667 106.18341 879

6 Óóëûí õýýð Óëàëæ-àëàã ºâñ-¿åòýíò 48.80983 106.11187 1021

7 Õóóðàé õýýð Õàðãàíà á¿õèé Íàâòóóë-óëàëæ-¿åòýíò 49.70227 106.07733 717

8 Õóóðàé õýýð Óëàëæ-øàðèëæ-¿åòýíò 48.85585 106.49691 881

9 Õóóðàé õýýð Ñýäýðãýíý-óëàëæ-àäàìñûí øàðèëæèò 48.21118 106.71876 1193

10 Óóëûí õýýð Àëàã ºâñ-àãü-óëàëæ-¿åòýíò 48.35661 106.22396 1209

11 Õóóðàé õýýð Àëàã ºâñ-óëàëæ-¿åòýíò 47.32092 107.5186 1440

12 Öºëæ¿¿ õýýð Íýã íàñòûí ñèíóçè á¿õèé Ñýäýðãýíý-òààíà-
¿åòýíò 46.76301 107.96796 1269

13 Öºëæ¿¿ õýýð Íýã íàñòûí ñèíóçè á¿õèé Çàðèìäàã 
ñººãºíöºð-êëåìåíöèéí õÿëãàíàò 46.15588 108.91412 1311

14 Öºëèéí õýýð Íýã íàñòûí ñèíóçè á¿õèé Ãîâèéí õÿëãàíà-
òààíàò 45.79913 109.12181 1094
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15 Öºëèéí õýýð Íýã íàñòûí ñèíóçè á¿õèé Óëàëæ-òààíàò 45.51155 109.61819 987

16 Öºëèéí õýýð Íýã íàñòûí ñèíóçè á¿õèé Óëàëæ-õºì¿¿ëò 45.25033 109.87247 956

17 Öºëèéí õýýð Íýã íàñòûí ñèíóçè á¿õèé Õýðýýí í¿ä-
õºì¿¿ëò 43.75319 111.82952 960

18 Öºëèéí õýýð Íýã íàñòûí ñèíóçè á¿õèé Óëàëæ-òààíà-
ãîâèéí õÿëãàíà-ç¿¿íãàðûí õàçààð ºâñò 44.08275 111.19098 1149

19 Öºëèéí õýýð Íýã íàñòûí ñèíóçè á¿õèé  Õàçààð ºâñ-
òîãòîðãîíî-õºì¿¿ëò 44.49935 110.72794 971

 Ñóäàëãààíû ¿ð ä¿í
Ургамал бүлгэмдлийн өөрчлөгдөл
Ñóäàëãààíä õàìðàãäñàí íèéò 19 ýâøëèéã àíãèëæ, õýýðèéí 4 äýä õýâøèíæèä 

õàìðóóëàâ. ̄ ¿íä: óóëûí õýýð (5 ýâøèë), õóóðàé õýýð (6 ýâøèë), öºëæ¿¿ õýýð (2 ýâøèë) 
áîëîí öºëèéí õýýð (6 ýâøèë). Óðãàìàëæëûí ñóêöåññèéã èëð¿¿ëýõ íýã àðãà íü íýã 
ãàçàð ººð ººð õóãàöààíä õèéãäñýí ñóäàëãààã õîîðîíä íü õàðüöóóëàõ ÿâäàë þì. Áèä 
ñóäàëãààíä õàìðàãäñàí óðãàìàë á¿ëãýìäë¿¿äèéã Ìîíãîë îðíû õàäëàí áýë÷ýýðèéí 1 
ñàÿòûí õýìæýýñò (2001) çóðàãòàé õàðüöóóëàí äàðààõ ººð÷ëºëò¿¿äèéã îëæ òîãòîîëîî 
(2-ð õ¿ñíýãò). 

2-ð õ¿ñíýãò 
Õýýðèéí á¿ëãýìäë¿¿äèéí õàðüöóóëàëò

Öýã Óðãàìàë á¿ëãýìäýë 2011 îíû áàéäëààð Ìîíãîë îðíû õàäëàí áýë÷ýýðèéí 
çóðàãò õàðãàëçàõ êîíòóð (2001)

Óóëûí õýýð

2
Àëàã ºâñ-¿åòýíò (Koeleria macrantha, Stipa 
baicalensis, Cleistogenes squarrosa, Veronica incana, 
Potentilla acaulis)

×óëóóñàã àëàã ºâñ-ç¿ð ºâñ-áàéãàëûí 
õÿëãàíàò

3
Óëàëæ-àãü-¿åòýíò (Stipa baicalensis, Cleistogenes 
squarrosa, Agropyron cristatum, Artemisia frigidà, 
Carex duriuscula)

Õàðãàíà á¿õèé Àãü-æèæèã äýãí¿¿ëò 
¿åòýíò

4
Àëàã ºâñ-¿åòýíò (Stipa baicalensis, Leymus chinensis, 
Poa attenuata, Cleistogenes squarrosa, Allium 
bidentatum, Galium verum, Heteropappus altaicus)

Àëàã ºâñ-õÿëãàíàò

6

Óëàëæ-àëàã ºâñ-¿åòýíò (Poa attenuata, Stipa sibirica, 
Stipa baicalensis, Cleistogenes squarrosa, Pulsatilla 
turczaninovii, Lilium martagon, Potentilla bifurca, 
Galium verum, Dianthus versicolor, Carex duriuscula)

×óëóóñàã àëàã ºâñ-äýãí¿¿ëò ¿åòýíò

10
Àëàã ºâñ-àãü-óëàëæ-¿åòýíò (Leymus chinensis, 
Koeleria macrantha, Stipa krylovii, Carex duriuscula, 
Artemisia frigida, Veronica incana, Potentilla acaulis)

Øàðèëæ-àëàã ºâñ-æèæèã äýãí¿¿ëò 
¿åòýíò

Õóóðàé õýýð 

1
Íýã íàñòûí (Artemisia scoparia) ñèíóçè á¿õèé 
Õàðãàíà-ãîãîä-øèðýã óëàëæèò (Carex duriuscula, 
Allium odorum, Caragana microphylla)

Àëàã ºâñ-æèæèã äýãí¿¿ëò ¿åòýí-
õÿëãàíàò

5
Ñýäýðãýíý-øàðèëæ-êðûëîâèéí õÿëãàíàò (Stipa 
krylovii, Artemisia frigida, Artemisia adamsii, 
Convolvulus ammanii)

×óëóóñàã àëàã ºâñ-æèæèã äýãí¿¿ëò 
¿åòýíò
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7

Õàðãàíà (Caragana microphylla) á¿õèé Íàâòóóë-
óëàëæ-¿åòýíò (Cleistogenes squarrosa, Stipa krylovii, 
Agropyron cristatum, Carex duriuscula, Potentilla 
acaulis)

Õàðãàíàò, Æèæèã äýãí¿¿ëò ¿åòýíò

8

Óëàëæ-øàðèëæ-¿åòýíò (Cleistogenes squarrosa, 
Stipa krylovii, Leymus chinensis, Agropyron 
cristatum, Artemisia frigidа, Artemisia adamsii, Carex 
duriuscula)

Àëàã ºâñ-ò¿íãý-õÿëãàíàò

9 Ñýäýðãýíý-óëàëæ-àäàìñûí øàðèëæèò (Artemisia 
adamsii, Carex duriuscula, Convolvulus ammanii) ¯åòýí-àëàã ºâñò

11

Àëàã ºâñ-óëàëæ-¿åòýíò (Stipa krylovii, Leymus 
chinensis, Cleistogenes squarrosa, Agropyron 
cristatum, Carex duriuscula, Gypsophylla desertorum, 
Saussurea salicifolia, Serratula centauroides)

Øàðèëæ-àëàã ºâñ-æèæèã äýãí¿¿ëò 
¿åòýíò

Öºëæ¿¿ õýýð 

12

Íýã íàñòûí ñèíóçè á¿õèé (Chenopodium album, 
Salsola collina) Ñýäýðãýíý-òààíà-¿åòýíò (Stipa 
krylovii, Leymus chinensis, Allium polyrrhizum, 
Convolvulus ammanii)

Ýëññýã àëàã ºâñ á¿õèé Äýãí¿¿ëò ¿åòýí-
õÿëãàíàò

13

Íýã íàñòûí (Eragrostis minor, Artemisia annua) 
сèíóçè á¿õèé Çàðèìäàã ñººã-êëåìåíöèéí õÿëãàíàò 
(Stipa klemenzii, Artemisia frigidà, Ptilotrichum 
canascens)

Õàðãàíà õóóðàéñàã àëàã ºâñ á¿õèé 
Çàðèìäàã ñººãºíöºð-äýãí¿¿ëò ¿åòýí-

ºäëºã õÿëãàíàò

Öºëèéí õýýð

14
Íýã íàñòûí (Eragrostis minor, Chenopodium album) 
ñèíóçè á¿õèé Ãîâèéí õÿëãàíà-òààíàò (Allium 
polyrrhizum, Stipa gobica)

Ñººã, ñººãºíöºð, õóóðàéñàã ýëåìåíò¿¿ä 
á¿õèé Áàãëóóð-ñàéðûí õÿëãàíàò

15

Íýã íàñòûí (Salsola collina, Eragrostis minor, Bassia 
dasyphylla, Axyris amaranthoides) ñèíóçè á¿õèé 
Óëàëæ-òààíàò (Allium polyrrhizum, A.mongolicum, 
Carex duriuscula)

Õàðãàíà ýëññýã óðãàìàë á¿õèé Çàðèìäàã 
ñººãºíöºð-õàçààð ºâñ-ºäëºã õÿëãàíàò

16

Íýã íàñòûí (Eragrostis minor, Setaria viridis, Salsola 
collina, Bassia dasyphylla, Artemisia scoparia) ñèíóçè 
á¿õèé Óëàëæ-õºì¿¿ëò (Allium mongolicum, Carex 
duriuscula)

Õàðãàíà ýëññýã óðãàìàë á¿õèé Çàðèìäàã 
ñººãºíöºð-õàçààð ºâñ-ºäëºã õÿëãàíàò

17 Íýã íàñòûí (Salsola collina) ñèíóçè á¿õèé Õýðýýí 
í¿ä-õºì¿¿ëò (Allium mongolicum, Asparagus gobicus)

Çàðèìäàã ñººãºíöºð þìóó Õàðãàíà 
ýëññýã óðãàìàë á¿õèé ªäëºã õÿëãàíàò

18

Íýã íàñòûí (Bassia dasyphylla) ñèíóçè á¿õèé 
Óëàëæ-òààíà-ãîâèéí õÿëãàíà-ç¿¿íãàðûí õàçààð 
ºâñò (Cleistogenes songorica, Stipa gobica, Carex 
duriuscula)

Çàðèìäàã ñººãºíöºð þìóó Õàðãàíà, 
ýëññýã óðãàìàë á¿õèé ªäëºã õÿëãàíàò

19
Íýã íàñòûí (Salsola collina) ñèíóçè á¿õèé Õàçààð 
ºâñ-òîãòîðãîíî-õºì¿¿ëò (Allium mongolicum, Kochia 
prostratà, Cleistogenes songorica)

Õàðãàíà ýëññýã óðãàìàë á¿õèé Çàðèìäàã 
ñººãºíöºð-õàçààð ºâñ-ºäëºã õÿëãàíàò

Äýýðõ õ¿ñíýãòýýñ õàðàõàä  óóëûí õýýðèéí Áîòóóëüò (Festuca lenensis) á¿ëãýìäýë 
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íü Äààãàí ñ¿¿ëò (Koeleria macrantha) áîëîí Õàçààð ºâñò (Cleistogenes squarrosa) 
á¿ëãýìäë¿¿äýýð ñîëèãäæýý. Ìºí Áàéãàëûí õÿëãàíû (Stipa baicalensis) á¿ëãýìäýëä 
ýçëýõ áàéð ñóóðü áàãàñàæ, Äýðâýýí õàçààð ºâñ (Cleistogenes squarrosa), Ñàìàí åðõºã 
(Agropyron cristatum) çýðýã ¿åòíèé á¿ëãýìäýëä ýçëýõ áàéð ñóóðü íýìýãäýæ áàéãàà 
õàíäëàãà àæèãëàãäëàà.

×óëóóñàã àëàã ºâñ-áîòóóëüò, Äààãàí ñ¿¿ëò, Ç¿ð ºâñò óóëûí õýýðèéí á¿ëãýìäë¿¿ä 
Ñýäýðãýíý-øàðèëæ-êðûëîâûí õÿëãàíàò (Stipa krylovii, Artemisia frigidà, A.adamsii, 
Convolvulus ammanii) õóóðàé õýýðèéí áîëîí Ñýäýðãýíý-óëàëæ-àäàìñûí øàðèëæèò 
(Artemisia adamsii, Carex duriuscula, Convolvulus ammanii) òàëõëàãäñàí á¿ëãýìäëýýð 
ñîëèãäñîí áîë Ò¿íãýò, Õÿëãàíàò á¿ëãýìäë¿¿ä Íàâòóóë-óëàëæ-¿åòýíò (Cleistogenes 
squarrosa, Stipa krylovii, Agropyron cristatum, Carex duriuscula, Potentilla acaulis), 
Óëàëæ-øàðèëæ-¿åòýíò (Cleistogenes squarrosa, Stipa krylovii, Leymus chinensis, 
Agropyron cristatum, Artemisia frigidà, A.adamsii, Carex duriuscula) á¿ëãýìäë¿¿äýýð 
òóñ òóñ ñîëèãäñîí áàéíà.

Ìîíãîë îðíû õàäëàí áýë÷ýýðèéí 1 ñàÿòûí õýìæýýñò çóðàãò ×óëóóñàã àëàã 
ºâñ-¿åòýí áîòóóëüò óóëûí õýýðèéí êîíòóðò îäîî Íýã íàñòûí (Chenopodium album, 
Salsola collina) ñèíóçè á¿õèé Ñýäýðãýíý-òààíà-¿åòýíò (Stipa krylovii, Leymus chinensis, 
Allium polyrrhizum, Convolvulus ammanii) á¿ëãýìäýëòýé áîëñîí áàéíà. Õàðãàíà á¿õèé 
Çàðèìäàã ñººãºíöºð-äýãí¿¿ëò ¿åòýí-ºäëºã õÿëãàíàò á¿ëãýìäëèéí õóâüä ººð÷ëºëò 
áàãà áàéñàí áîë öºëèéí õýýðèéí á¿ñýä ñººã, çàðèìäàã ñººãºíöºð á¿õèé ªäëºã 
õÿëãàíàò (Stipa gobica, Stipa glareosa) á¿ëãýìäëèéí îðîíä îäîî Íýã íàñòûí ñèíóçè 
á¿õèé Òààíàò (Allium polyrrhizum), Õºì¿¿ëò (Allium mongolicum), Ç¿¿íãàðûí õàçààð 
ºâñò (Cleistogenes squarrosa) á¿ëãýìäë¿¿ä çîíõèëîí òàðõàõ áîëæýý.

Бүлгэмдлийн бүрэлдэхүүн
Ç¿éëèéí òîî: Óðãàìàëæëûí á¿ñèéí øèëæèëòèéí äàãóó óóëûí õýýðýýñ öºëèéí 

õýýð õ¿ðòýë õýýðèéí á¿ëãýìäëèéí ç¿éëèéí áàÿëàã áóóðäàã åðºíõèé ç¿é òîãòîëòîé (2-ð 
çóðàã).  ̄ ¿íèé äàãóó óóëûí õýýðèéí äýä õýâøèíæèä õàìààðàõ óðãàìàë á¿ëãýìäë¿¿äèéí 
1ì2 òàëáàéä äóíäæààð 36 ç¿éë óðãàìàë, 1ãà òàëáàéä 46.4 ç¿éë óðãàìàëòàé, õóóðàé 
õýýðò 1ì2 òàëáàéä 18, 1ãà òàëáàéä 26.1 ç¿éë óðãàìàëòàé, öºëæ¿¿ õýýðò 1ì2 òàëáàéä 
17, 1ãà òàëáàéä 25.5 ç¿éë óðãàìàëòàé, öºëèéí õýýðèéí 1ì2 òàëáàéä 13 áà 1ãà òàëáàéä 
23.5 ç¿éë óðãàìàëòàé áàéíà.

2-ð çóðàã. Õýýðèéí äýä õýâøèíæ¿¿äèéí á¿ëãýìäýë äýõ ç¿éëèéí òîî
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ªìíºõ æèë¿¿äèéí ñóäàëãààòàé õàðüöóóëæ ¿çýõýä ñ¿¿ëèéí 10-30 æèëèéí 
õóãàöààíä õýýðèéí á¿ëãýìäëèéí ç¿éëèéí áàÿëàã öººð÷ áàéãàà ä¿í ãàðëàà. ¯¿íä: 
Óóëûí õýýðò 38.2 ç¿éëýýñ 36 ç¿éë óðãàìàë áîëæ, õóóðàé õýýðò 18.5-ààñ 18 ç¿éë 
óðãàìàë, öºëæ¿¿ õýýðò 19.3-ààñ 17 ç¿éë óðãàìàë, öºëèéí õýýðò 17-îîñ 13 ç¿éë 
óðãàìàë áîëæ òóñ òóñ öººðñºí áàéíà.
  Àæ àõóéí á¿ëãýýð: Áèäíèé ñóäàëãààãààð á¿ëãýìäýë äýõ àëàã ºâñíèé ç¿éëèéí 
á¿ðýëäýõ¿¿í óóëûí õýýðò (63.2%) õàìãèéí ºíäºð, õóóðàé õýýð (44.4%) áîëîí 
öºëæ¿¿ õýýðò (42.8%) îéðîëöîî, õàðèí öºëèéí õýýðò (25.2%) õàìãèéí áàãà áàéíà. 
¯åòíèé á¿ðýëäýõ¿¿í õóóðàé õýýðò (22.2%) õàìãèéí èõ, óóëûí õýýðò (20.3%) ¿¿íýýñ 
àðàé áàãà, öºëæ¿¿ õýýð (14.6%) áîëîí öºëèéí õýýðò (13.6%) õàìãèéí áàãà áàéëàà. 
Óëàëæ óóëûí õýýðò 3.3%, õóóðàé õýýðò 5.5%, öºëæ¿¿ õýýðò 6.07% áîëîí öºëèéí 
õýýðò 7.5% áàéíà. Öººí íàñò óðãàìàë óóëûí õýýðò (4.8%) õàìãèéí áàãà, õóóðàé 
õýýðò (8.3%) ¿¿íýýñ èë¿¿, öºëæ¿¿ õýýð (18.2%) áîëîí öºëèéí õýýðò õàìãèéí ºíäºð 
áàéíà. Á¿ëãýìäýë äýõ çàðèìäàã ñººãºíöºð óóëûí õýýðò (5.8%) õàìãèéí áàãà, 
õóóðàé õýýðò 16.6%, öºëæ¿¿ õýýðò 12.2% áîëîí öºëèéí õýýðò 7.2%-òàé áàéõàä 
ñººãíèé á¿ðýëäýõ¿¿í óóëûí õýýð (2.2%) áîëîí õóóðàé õýýðò (2.7%) áàãà, öºëæ¿¿ 
õýýð (6%) áîëîí öºëèéí õýýðò (7.5%) íýìýãäýíý (3-ð çóðàã).

ªìíº õèéãäñýí ñóäàëãààòàé õàðüöóóëæ ¿çýõýä: Àëàã ºâñíèé îðîëöîî óóëûí 
õýýðò 2%-èàð, õóóðàé õýýðò 3.9%-èàð, öºëæ¿¿ õýýðò -0.4%-èàð áîëîí öºëèéí õýýðò 
10.4%-èàð òóñ òóñ áóóðñàí áàéíà.

 
 3-ð çóðàã. Õýýðèéí á¿ëãýìäýë äýõ àæ àõóéí á¿ëã¿¿äèéí îðîëöîî

¯åòíèé õýìæýý óóëûí õýýðò 4.3%-èàð èõñýæ, õóóðàé õýýðò 2.1%-èàð áàãàñ÷, 
öºëæ¿¿ õýýðò ººð÷ëºëòã¿é áàéñàí áîë öºëèéí õýýðò 0.5%-èàð òóñ òóñ áàãàññàí 
áàéíà. Óëàëæíû õýìæýý óóëûí õýýðò 1.7%, õóóðàé õýýðò 2.6%-èàð áàãàññàí áîë 
öºëæ¿¿ õýýðò 1.5%-èàð, öºëèéí õýýðò 3.9%-èàð íýìýãäñýí áàéíà. 

Ñººãíèé õóâüä óóëûí õýýðò 1.1%-èàð íýìýãäñýí. Õàðèí õóóðàé õýýðò 2.7%-
èàð, öºëæ¿¿ õýýðò 0.4%-èàð, öºëèéí õýýðò 3.5%-èàð òóñ òóñ áàãàññàí. Çàðèìäàã 
ñººãºíöðèéí á¿ëãýìäýëä ýçëýõ õýìæýý óóëûí õýýð (0.2%) áîëîí õóóðàé õýýðò 
(3.1%) íýìýãäýæ, öºëæ¿¿ õýýð (4.6%) áîëîí öºëèéí õýýðò (11.2%) áàãàññàí áîë 
öººí íàñò óðãàìàë óóëûí õýýðò 4.1%-èàð áàãàñ÷, õóóðàé õýýðò 2%, öºëæ¿¿ õýýðò 
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2.8%-èàð áîëîí öºëèéí õýýðò 25%-èàð òóñ òóñ íýìýãäñýí. 
Ýêîëîãèéí á¿ëýã: Õýýðèéí 4 äýä õýâøèíæèä õàìààðàõ á¿ëãýìäë¿¿äèéã 

ç¿éë óðãàìëààð íü ýêîëîãèéí á¿ëã¿¿äýä àíãèëæ õàðüöóóëàâ (4-ð çóðàã). ¯¿íä: 
Õóóðàéñàã óðãàìëûí á¿ëãýìäýëä ýçëýõ õóâü óóëûí õýýðò 68.8%, õóóðàé õýýðò 
92.4%, öºëæ¿¿ õýýðò 96.2% áîëîí öºëèéí õýýðò 100%-òàé, ÷èéãñ¿¿-õóóðàéñàã 
óðãàìëûí ýçëýõ õóâü óóëûí õýýðò 26.5%, õóóðàé õýýðò 7.3%, öºëæ¿¿ õýýðò 8.5% 
òóñ òóñ áàéíà. Õóóðàéñóó-÷èéãñýã óðãàìëûí ýçëýõ õóâü óóëûí õýýðò (4.1%) õàìãèéí 
ºíäºð, õóóðàé õýýð (0.2%) áàéõ áà öºëæ¿¿ áîëîí öºëèéí õýýðò óðãàõã¿é. ×èéãñýã 
óðãàìëóóä çºâõºí óóëûí õýýðò (0.4%) òààðàëäàíà.

ªìíºõ ñóäàëãààíû ìàòåðèàëòàé õàðüöóóëæ ¿çýõýä (4-ð çóðàã) õóóðàéñàã 
ç¿éë óðãàìëûí á¿ëãýìäýëä ýçëýõ õóâü óóëûí õýýðò 4%, õóóðàé õýýðò 12.4%-
èàð, öºëæ¿¿ õýýðò 8.4% -èàð, öºëèéí õýýðò 16.93%-èàð òóñ òóñ íýìýãäñýí áàéíà. 
×èéãñ¿¿-õóóðàéñàã óðãàìàë  óóëûí õýýðò 2.2%-èàð, õóóðàé õýýðò 0.7%-èàð, öºëæ¿¿ 
õýýðò 6.1%-èàð áîëîí öºëèéí õýýðò 16.9%-èàð òóñ òóñ öººðñºí áàéíà. 

 

4-ð çóðàã. Õýýðèéí äýä õýâøèíæèä õàìààðàõ á¿ëãýìäë¿¿äýä ýêîëîãèéí 
á¿ëãèéí äóíäàæ ýçëýõ õóâü

Õóóðàéñóó-÷èéãñýã ç¿éë óðãàìëûí á¿ëãýìäýëä ýçëýõ õóâü óóëûí õýýðò 2.8-
4.1%-èàð, õóóðàé õýýðò 10.8-0.2% áîëæ áàãàññàí. ×èéãëýã ç¿éë óðãàìàë íü óóëûí 
õýýðò 2.8%-èàð áàãàññàí áîë ñóêêóëåíò óðãàìëóóä íü óóëûí õýýð áîëîí öºëæ¿¿ 
õýýðò 6.07-1.27%-èàð òóñ òóñ áàãàññàí áàéëàà. 

Ýíäýýñ ¿çýõýä õóóðàéñàã óðãàìëóóäûí ýçëýõ õóâü ºìíºõ æèë¿¿äòýé 
õàðüöóóëàõàä á¿õ õýâøèíæèä íýìýãäñýí áîë ÷èéãñ¿¿-õóóðàéñàã óðãàìëûí ýçëýõ 
õóâü öºëæ¿¿ õýýð áîëîí öºëèéí õýýðò áàãàññàí áàéíà. 

Бүлгэмдлийн бүтэц 
Åðºíõèé òóñãàãèéí á¿ðõýö: Áèäíèé ñóäàëãààíû ä¿íä óóëûí õýýðýýñ öºëèéí 

õýýð õ¿ðòýë óðòðàãèéí äàãóó á¿ëãýìäëèéí åðºíõèé òóñãàãèéí á¿ðõýö áóóðäàã 
åðºíõèé ç¿é òîãòîë äàâõàð áàòëàãäàâ (5-ð çóðàã). ̄ ¿íä: Óóëûí õýýðò 62.7%, õóóðàé 
õýýðò 48.2%, öºëæ¿¿ õýýðò 35.8% áîëîí öºëèéí õýýðò 18.9%-òàé áàéëàà. ªìíºõ 
æèë¿¿äèéí ñóäàëãààòàé õàðüöóóëàõàä óóëûí õýýðò òóñãàãèéí á¿ðõýö íü 72.5%-
èàñ 62.7%, õóóðàé õýýðò 66.8%-èàñ 48.2%, öºëæ¿¿ õýýðò 41.1%-èàñ 35.8% áîëîí 
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öºëèéí õýýðò 35.6%-ààñ 18.9% áîëæ áàãàññàí. Ýíäýýñ õàðàõàä óóëûí õýýðèéí 
îäîîãèéí á¿ðõýö íü õóóðàé õýýðèéí ºìíºõ ¿åèéí á¿ðõýöòýé, õóóðàé õýýðèéí 
îäîîãèéí á¿ðõýö íü öºëæ¿¿ õýýðèéí ºìíºõ á¿ðõýöòýé, öºëæ¿¿ õýýðèéí îäîîãèéí 
á¿ðõýö íü öºëèéí õýýðèéí ºìíºõ òóñãàãèéí á¿ðõýöòýé îéðîëöîî áàéãàà íü õýýðèéí 
óðãàìàëæèë õóóðàéøèõ ÷èãëýëä ººð÷ëºãäºæ áàéãààã õàðóóëæ áàéíà.

5-ð çóðàã. Õýýðèéí á¿ëãýìäë¿¿äèéí  åðºíõèé òóñãàãèéí á¿ðõýö (%)

Áèîìàññ: Õýýðèéí óðãàìàë á¿ëãýìäë¿¿äèéí áèîìàññ óóëûí õýýðýýñ öºëèéí 
õýýð ð¿¿ãýý áóóðäàã åðºíõèé ç¿é òîãòîëòîé áèëýý (6-ð çóðàã). 

Àëàã ºâñíèé õýìæýý óóëûí õýýðò õàìãèéí èõ 51.4 ã/ì2, õóóðàé õýýðò 21.7 
ã/ì2, öºëæ¿¿ õýýðò 8.89 ã/ì2 áîëîí öºëèéí õýýðò 1.33 ã/ì2 æèíòýé áàéíà. ¯åòíèé 
áèîìàññ óóëûí õýýðò 45 ã/ì2, õóóðàé õýýðò 22.4 ã/ì2, öºëæ¿¿ õýýðò 8.2 ã/ì2 áîëîí 
öºëèéí õýýðò 4.97 ã/ì2 æèíòýé áóþó ¿åòýí áà àëàã ºâñíèé áèîìàññ óóëûí õýýðýýñ 
öºëèéí õýýð ð¿¿ áàãàñàæ áàéíà. Çàðèìäàã ñººãºíöðèéí áèîìàññ óóëûí õýýðò 24.1 
ã/ì2, õóóðàé õýýðò  30 ã/ì2, öºëæ¿¿ õýýðò 29.4 ã/ì2 áîëîí öºëèéí õýýðò 3.6 ã/ì2 
áàéñàí áîë ñººãíèé áèîìàññ óóëûí õýýðò 13.5 ã/ì2, õóóðàé õýýðò 14.7 ã/ì2, öºëæ¿¿ 
õýýðò 15.7 ã/ì2 áîëîí öºëèéí õýýðò 9.6 ã/ì2  áóþó óóëûí õýýðýýñ öºëèéí õýýð ð¿¿ 
èõñýæ áàéíà. 

Óëàëæíû áèîìàññ óóëûí õýýðò 10.2 ã/ì2, õóóðàé õýýðò 17.6 ã/ì2, öºëæ¿¿ 
õýýðò 2.1 ã/ì2 áîëîí öºëèéí õýýðò 1.4 ã/ì2 áàéñàí áîë öººí íàñò óðãàìëûí áèîìàññ 
¿¿íýýñ ýñðýã ç¿é òîãòîëòîé áàéâ. ¯¿íä: óóëûí õýýðò 6.7 ã/ì2, õóóðàé õýýðò 1.8 ã/ì2, 
öºëæ¿¿ õýýðò 16.2 ã/ì2 áîëîí öºëèéí 19.1 ã/ì2 áàéâ. Ñîíãèíû áèîìàññ öºëæ¿¿ 
õýýðò õàìãèéí èõ áóþó 23.8 ã/ì2, öºëèéí õýýðò 5.3 ã/ì2 áàéñàí áîë óóëûí õýýðò 1 ã/
ì2, õóóðàé õýýðò 3.9 ã/ì2 áàéëàà.

Ìîíãîë îðíû õýýðèéí óðãàìàëæèë óóð àìüñãàëûí ººð÷ëºëò, õ¿í, ìàëûí 
íºëººãººð äîðîéòîæ áàéãààã îëîí àðâàí ñóäëàà÷èä òýìäýãëýñýýð áàéíà. 
Óóð àìüñãàëûí íºëººíººñ èë¿¿òýé áýë÷ýýðèéí õýò èõ àøèãëàëò íü óðãàìëàí 
íºìðºã ñèéðýãæèí íàìñàõ, õºðñíèé á¿òýö ýâäðýõ ãîë øàëòãààí áîëæ áàéíà. Ýíý 
ººð÷ëºãäºæ áàéãàà øèíý îð÷èí íºõöºëä çàðèì ç¿éë óðãàìëóóä èë¿¿òýé äàñàí 
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çîõèöîæ  ÷àäàæ áàéíà. Òóõàéëáàë, Cleistogenes squarrosa,  Allium polyrrhizum çýðýã 
óðãàìëóóä ñ¿¿ëèéí æèë¿¿äýä ãàçàð íóòãàà ýð÷èìòýé òýëñýýð áàéíà (Ò¿âøèíòîãòîõ, 
2007, 2009). 

6-ð çóðàã. Õýýðèéí óðãàìàë á¿ëãýìäë¿¿äèéí äóíäàæ áèîìàññ

7-ð çóðàã. Õýýðèéí á¿ëãýìäë¿¿ä äýõ àæ àõóéí á¿ëã¿¿äèéí áèîìàññ
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Ä¯ÃÍÝËÒ
Ñ¿¿ëèéí æèë¿¿äýä õýýðèéí óðãàìàë á¿ëãýìäëèéí ç¿éëèéí áàÿëàã öººð÷, 

åðºíõèé òóñãàãèéí á¿ðõýö áóóð÷, õóóðàéñàã áîëîí ÷èéãñ¿¿-õóóðàéñàã óðãàìëûí 
á¿ëãýìäýëä ýçëýõ õóâü íýìýãäýæ áàéãàà íü õýýðèéí óðãàìàë á¿ëãýìäýë õóóðàéøèæ 
áóéã èëýðõèéëæ áàéíà.

Óóëûí õýýðèéí Áîòóóëüò (Festuca lenensis) áîëîí Áàéãàëûí õÿëãàíàò (Stipa 
baicalensis) á¿ëãýìäë¿¿ä Äýðâýýí õàçààð ºâñò (Cleistogenes squarrosa) á¿ëãýìäëýýð, 
×óëóóñàã àëàã ºâñ-Áîòóóëüò (Festuca lenensis), Äààãàí ñ¿¿ëò (Koeleria macrantha), 
Ç¿ð ºâñò (Filifolium sibiricum) óóëûí õýýðèéí á¿ëãýìäë¿¿ä Ñýäýðãýíý-øàðèëæ-
êðûëîâûí õÿëãàíàò (Stipa krylovii, Artemisia frigidà, Artemisia adamsii), Øàðèëæèò 
(Artemisia adamsii) èõ òàëõëàãäñàí á¿ëãýìäëýýð, Ò¿íãýò, Õÿëãàíàò õóóðàé õýýðèéí 
á¿ëãýìäë¿¿ä Äýðâýýí õàçààð ºâñ (Cleistogenes squarosa) ãîëëîí çîíõèëñîí ¯åòýíò 
á¿ëãýìäëýýð, öºëæ¿¿ õýýð áîëîí öºëèéí õýýðò ñººã, çàðèìäàã ñººãºíöºð á¿õèé 
ªäëºã õÿëãàíàò (Stipa gobica, Stipa glareosa) á¿ëãýìäýë Íýã íàñòûí ñèíóçè á¿õèé 
Òààíàò (Allium polyrrhizum), Õºì¿¿ëò (Allium mongolicum), Ç¿¿íãàðûí õàçààð ºâñò 
(Cleistogenes songorica) á¿ëãýìäë¿¿äýýð òóñ òóñ ñîëèãäîæ áàéãàà íü çîíõèëîã÷ 
óðãàìëóóä ººð÷ëºãäºæ, óðãàìàëæëûí á¿ñ¿¿ä õîéøîîãîî øèëæèæ áàéãààã èëòãýæ 
áàéíà.
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Summary

STRUCTURE AND COMPOSITION OF STEPPE 
SUBTYPES AND THEIR CHANGES

1Tuvshintogtokh I., 1Ankhtsetseg B., 2Batbaatar A.
1 Institute of Botany, MAS

2 Department of Ecology, School of Biology and Biotechnology, NUM

Abstract:
  We described the some results of our study, which was conducted along the east 
longitude of the transitional region steppe vegetation of Mongolian, from Sukhbaatar 
city of Selenge aimag to Zamiin-Uud of Dornogobi aimag. We selected 19 plant 
communities along this transect and were classifi ed into 4 subtypes: mountain steppe 
(5 associations), dry steppe (6), very dry steppe (2) and desert steppe (6). There 
were general principle that is plant community species richness, cover and biomass 
increased from mountain steppe to desert steppe in our study. We compared the steppe 
communities with previous studies and map of Mongolian grassland (2001) by some 
main characteristics (species richness, canopy cover, plant functional groups and 
ecological groups). And our results showed that, in last 10-30 years species richness 
in mountain steppe decreased from 38.2 to 36, in dry steppe from 18.5 to 18 species, 
in transitional zone of dry and desert steppe from 19.3 to 17 species and in desert 
steppe from 17 to 13. Total canopy cover of plant communities in mountain steppe 
decreased from 72.5% to 62.7%, in dry steppe from 66.8% to 48.2%, in transitional 
zone of dry and desert steppe from 41.1% to 35.8% and desert steppe from 35.6% 
to 18.9%. Forbs lower in mountain steppe (2%), in dry steppe (3.9%), in transitional 
zone of dry and desert steppe (-0.4%) and in desert steppe (10.4%) than previous 
research. Grasses increased by 4.3 % in mountain steppe, decreased by 2.1% and 
0.5% in dry steppe and desert steppe respectively. Sedges proportion in community 
decreased in mountain steppe (1.7%) and dry steppe (2.6%), increased in transitional 
zone of dry and desert steppe (1.5%) and desert steppe (3.9%). Shrubs increased by 
1.1% in mountain steppe and decreased in other steppe types. In the mountain steppe 
(0.2%) and dry steppe (3.1%) semi-shrubs increased while in transitional zone of dry 
and desert steppe (4.6%) and desert steppe (11.2%) decreased. Annual and biennial 
species decreased by 4.1% in mountain steppe, increased by 2% in dry steppe, 2.8% 
in very dry steppe and 25% in desert steppe. Xerophytå plants proportion in community 
increased in mountain steppe by 4%, in dry steppe by 12.5%, in transition zone by 
8.4% and in desert steppe by 16.93%.        

Keywords: Steppe, plant community, subtype, composition and structure, 
succession 
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 ÓÐÃÀÌËÀÍ ÍªÌÐªÃÈÉÃ ÑÓÄÀËÑÀÍ Ä¯Í
(ÒªÂ ÀÉÌÃÈÉÍ ÝÐÄÝÍÝ ÑÓÌÛÍ ÆÈØÝÝÍ ÄÝÝÐ)

1Õàíäñ¿ðýí Ä., 1Ãàíöýöýã Ã.
1ÕÀÀÈÑ, Ýêîëîãè, òåõíîëîãèéí õºãæëèéí ñóðãóóëü

Õóðààíãóé
ªíººäðèéí áàéäëààð óðãàìëàí íºìðºãèéí òºëºâ áàéäëûã òîãòìîë õÿíàæ, ¿íýëãýý ºãºõºä çàéíààñ 

òàíäàí ñóäëàëûí ÿíç á¿ðèéí àðãûã àøèãëàõ íü öàã õóãàöàà, õºðºíãº, ºðòºã õýìíýñýí òåõíîëîãè áîëîõ íü 
íýãýíò áàòëàãäààä áàéíà.  Ñóäàëãààíä MODIS (Moderate Resolution Imaging Spectroradiotiometer) õèéìýë 
äàãóóëûí 2000-2011 îíû 16 õîíîãèéí óðãàìàëæëûí íîðì÷èëñîí ÿëãàâðûí èíäåêñ (NDVI)-èéí MOD13 ñóâãèéí 
ìýäýýã àøèãëàâ.

Áàéãàëü îð÷íû ñóäàëãààíû çîðèóëàëò á¿õèé òîéðîã çàìòàé MODIS  õèéìýë äàãóóëûí 12 æèëèéí 
NDVI ìýäýýãýýð óðãàìëàí íºìðºãèéí òºëºâ áàéäëûã ¿íýëæ ñòàòèñòèê áîëîâñðóóëàëò õèéâ 

Ãàíãèéí èíäåêñèéã òîäîðõîéëîõ ÿâöàä 2011 îíä õóð òóíàäàñíû õýìæýýã áóñàä æèë¿¿äòýé 
õàðüöóóëàõàä õàðüöàíãóé èõ ÷èéã óíàñàí æèë àæèãëàãäëàà. Ãàíãèéí èíäåêñèéã òîîöîîëîí ¿çýõýä 2011 îíû 
VI-ð ñàðûí 25-íû áàéäëààð õàìãèéí èõ ãàíòàé áàéñàí.

Çàíãèëàà ¿ã: óðãàìëàí íºìðºã, óðãàìàëæëûí èíäåêñ, ãàíãèéí èíäåêñ, 
òºëºâ áàéäëûí èíäåêñ

Îðøèë
Áàéãàëü îð÷íû ñàëáàðò øèéäâýð ãàðãàõ, áîäëîãî áîëîâñðóóëàõ àñóóäàë 

øèíýëýã ò¿âøèíä õ¿ðýõèéí çýðýãöýý áàéãàëèéí íººö, óðãàìëàí íºìðºãèéã 
õÿíàõ, ãàìøèãò ¿çýãäëýýñ óðüä÷èëàí ñýðãèéëýõ, äýìæëýã ¿ç¿¿ëýõýä, îð÷èí ¿åèéí 
äýâøèëòýò òåõíîëîãè íýâòð¿¿ëæ, áàéãàëü îð÷íû ñàëáàðò ãàçàð ç¿éí ìýäýýëëèéã 
õýðýãëýõ, áàéãàëèéí íººöèéí òîãòâîðòîé àøèãëàëò, õàìãààëàëò, íºõºí ñýðãýýëò, 
¿íýëãýý õèéõ çýðýã ìåíåæìåíòèéí ¿éë àæèëëàãààã öîãö îíîâ÷òîé áîëãîæ, 
áàéãàëèéí íººöèéã çîõèöóóëàõ, øèéäâýð ãàðãàõ àæèëëàãààã óëñ, îðîí íóòãèéí 
õýìæýýíä ÷àíàðûí øèíý ò¿âøèíä õ¿ðãýõ þì.

MODIS ìýäýý õ¿ëýýí àâàõ ñòàíö ñóóðèëóóëñíààð Ìîíãîë îðíû ºðãºí óóäàì 
íóòàã äýâñãýðýýð óðãàìëàí á¿ðõýâ÷èéí òºëºâ áàéäàë, ãàíãèéí áàéäàë, öàñàí 
á¿ðõ¿¿ë, ìºí ò¿¿í÷ëýí øîðîîí øóóðãà, îé, õýýðèéí ò¿éìýð çýðýã áàéãàëèéí 
ãàìøãèéã 16 õîíîãò 1 óäàà çóðàãëàõûí çýðýãöýý îé ãàäàðãûí óñ çýðýã áàéãàëèéí 
íººöèéã æèë òóòàì ¿íýëæ, çóðàãëàõ ºðãºí áîëîìæ á¿ðäëýý (Áàÿñãàëàí, 2007).
 Óðãàìëàí íºìðºãèéí ñóäàëãààãààð öóãëóóëñàí õèéìýë äàãóóëûí áîëîí 
áóñàä ìýäýý ìàòåðèàëûã íýãòãýñýí ìýäýýëëèéí ñàí áàéõã¿é çýðýã øààðäëàãà 
áàéãàà ¿íäýñëýëýýð 16 õîíîã òóòàì õ¿ëýýí àâ÷ àøèãëàäàã MODIS òºðëèéí öóâðàë 
õèéìýë äàãóóëûí ìýäýý àøèãëàí, Òºâ àéìãèéí Ýðäýíý ñóìûí óðãàìëàí íºìðºãèéí 
òºëºâ áàéäëûã òîãòìîë àæèãëàæ, çóðàãëàõ àðãà÷ëàë áîëîâñðóóëàõ ñóäàëãààíû 
àæëûã ñîíãîñîí áîëíî.

Ñóäàëãààíû çîðèëãî 
 Òºâ àéìãèéí Ýðäýíý ñóìûí óðãàìëàí íºìðºãèéí òºëºâ áàéäëûã çàéíààñ 
òàíäàõ àðãààð áóþó MODIS õèéìýë äàãóóëûí NDVI (óðãàìàëæëûí íîðì÷èëñîí 
ÿëãàâðûí èíäåêñ) ìýäýýã ¿íäýñëýí òóõàéí ¿åèéí òºëºâò ìîíèòîðèíã õèéæ, îëîí 
æèëèéí äóíäàæòàé íü õàðüöóóëàí ººð÷ëºëòèéã ¿íýëýõ, çóðàãëàõ, áóñàä ìýäýý 
ìýäýýëýëòýé õàì áîëîâñðóóëàí óðãàìëàí íºìðºãèéí áèîìàññûã NDVI ìýäýýãýýð 
¿íýëæ çóðàãëàõàä îðøèíî.
 Ýíý çîðèëãîä õ¿ðýõèéí òóëä äàðààõ çîðèëòóóäûã äýâø¿¿ëæ áàéíà. ¯¿íä:
 1. Ñóäàëãààíû ÿâöàä öóãëóóëñàí ìýäýý, ìýäýýëëèéã ¿íäýñëýí Òºâ àéìãèéí 
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Ýðäýíý ñóìûí óðãàìëàí íºìðºãèéí òºëºâ áàéäëûã çóðàãëàõ,
1. Õèéìýë äàãóóëûí ìýäýýã àøèãëàí Òºâ àéìãèéí Ýðäýíý ñóìûí 2011 

îíû óðãàìëàí íºìðºãèéí òºëºâ áàéäëûã îëîí æèëèéí NDVI-èéí äóíäàæòàé 
íü õàðüöóóëàí ¿íýëýõ,

2. Ñóäàëãààíä àøèãëàñàí õèéìýë äàãóóëûí ìýäýý áîëîí ñóäàëãààíû 
àæëûí ¿ð ä¿íãýýð Òºâ àéìãèéí Ýðäýíý ñóìûí óðãàìëàí íºìðºãèéí òºëºâ 
áàéäëûí ìýäýýëëèéí ñàí ¿¿ñãýõ.

Ñóäàëãààíû àðãà ç¿éí åðºíõèé á¿ä¿¿â÷

 MODIS õèéìýë äàãóóëûí ìýäýý

NDVI-èéí ýõ ìýäýý íü 10000- ð ¿ðæ¿¿ëñýí á¿õýë òîîí óòãàä õºðâ¿¿ëñýí áàéäàã 
òóë (-1-ýýñ +1) - èéí õîîðîíäîõ áóòàðõàé óòãàä õºðâ¿¿ëýõ øààðäëàãàòàé. 
Õèéìýë äàãóóëûí ÿíç á¿ðèéí ñóâàãò õýìæñýí íàðíû îéñîí öàöðàãèéí õýìæýýíèé 
ìýäýýã àøèãëàí òºðºë á¿ðèéí èíäåêñ áîëîâñðóóëàõ àðãà àëãîðèòìóóä áàéäàã. 
Ñóäàëãààíààñ õàðàõàä òýäãýýðèéí äîòðîîñ óðãàìëûí òºëºâ áàéäëûã ¿íýëýõ ãîë 
àðãûí íýã íü õèéìýë äàãóóëûí ¿çýãäýõ ãýðëèéí áîëîí îéðûí íèë óëààí òóÿàíû 
ãýðëèéí ìóæëàëä õýìæñýí íàðíû ãýðëèéí îéëòûí óòãóóäûã àøèãëàí òîîöîîëñîí 
óðãàìëûí íîðì÷ëîãäñîí ÿëãàâðûí èíäåêñ áóþó NDVI ìýäýýã àøèãëàõ àðãà þì. 
Äýýðõ ãýðëèéí ìóæóóäàä õýìæèëò õèéäýã õèéìýë äàãóóë á¿ðèéí ìýäýýãýýð óã 
èíäåêñèéã áîäîæ àøèãëàõ áîëîìæòîé þì (Ýðäýíýòóÿà, 2004).
 MODIS õèéìýë äàãóóëûí ìýäýýãýýð òîäîðõîéëîãäîõ áà ýíý íü íîãîîí 
óðãàìëûí õëîðîôèëëûí òºëºâ áàéäëûã ìàø ñàéí èëýðõèéëýã÷ áîëäãèéí õóâüä 
óðãàìëàí á¿ðõýâ÷èéí ººð÷ëºëò, òºëºâ áàéäàëä ¿íýëýãýý õèéõýä  àøèãëàæ áîëîõóéö 
ìýäýýëýë áîëíî. MODIS õèéìýë äàãóóëûí áýäðýã÷èéí ñïåêòðèéí ¿çýãäýõ ãýðëèéí 
óëààí áîëîí îéðûí íèë óëààí òóÿàíû ìóæèä õýìæñýí îéëòûí ìýäýýã àøèãëàí 
íîãîîí óðãàìëûí òºëºâ áàéäëûã èëýðõèéëýã÷ ¿íäñýí ¿ç¿¿ëýëò áîëîõ óðãàìëûí 
íîðì÷ëîãäñýí ÿëãàâðûí èíäåêñ (NDVI) – èéã òîîöîîëæ àøèãëàõ àðãà äýëõèé 
íèéòýä õ¿ëýýí çºâøººðºãäñºí àðãà þì. Ýíýõ¿¿ èíäåêñèéí òîîí óòãûã õèéìýë 
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äàãóóëûí íèë óëààí òóÿàíû îéðûí ìóæ (NIR) áîëîí ãýðëèéí äîëãèîíû ¿çýãäýõ 
óëààí òóÿàíû ìóæèä (RED) õýìæñýí ãýðëèéí îéëòûí òîîí óòãóóäûí ÿëãàâðûã 
òýäãýýðèéí íèéëáýðò õàðüöóóëñàí õàðüöààãààð ãàðãàí àâíà. Òóõàéëáàë;

NDVI = (NIR-RED) / (NIR+RED)    (1)
¯¿íä: 

NDVI- óðãàìëûí íîðì÷èëñîí ÿëãàâðûí èíäåêñ
            NIR- ¿çýãäýõ ãýðëèéí óëààí òóÿàíû ìóæèä õýìæñýí öàöðàã
            RED- íèë óëààí òóÿàíû ìóæèä õýìæñýí öàöðàã

NDVI ìýäýý íü 8 áèòèéí íàðèéâ÷ëàëòàé òîîöîîëîãäñîí (0-255) á¿õýë òîî áàéõ áà 
äàðààõü òîìú¸îãîîð NDVI-èéí áóòàðõàé òîîí óòãàä õºðâ¿¿ëýãäñýí. 

         NDVI = $n1_mod13q1/10000.0       (2)
Ìîíãîëûí íóòàã äýâñãýðèéã áàãòààñàí 7 õýñýã çóðãèéã íýãòãýí, Òºâ àéìãèéí 

Ýðäýíý ñóìûí õèëýýð òàñëàí àâ÷ 16 õîíîãèéí äàâòàìæòàé òàñðàëòã¿é ¿ðãýëæëýõ 
öóâààíû 256 ìýäýýã áîëîâñðóóëàâ.
MODIS õèéìýë äàãóóëûí ìýäýý áîëîâñðóóëàëòûí ¿å øàò

MODIS õèéìýë äàãóóëûí ìýäýý áîëîâñðóóëàõäàà äàðààõ ¿å øàòààð õèéõ 
áà àíõäàã÷ áîëîâñðóóëàëò õèéõäýý òåõíîëîãèéí çààâðûí äàãóó ã¿éöýòãýâ.
Ìýäýýíä àíõäàã÷ áîëîâñðóóëàëò õèéõ

NASA-èéí MODIS-èéí NDVI-èéí 250 ìåòðèéí ìýäýýã NASA-èéí website-ààñ 
òàòàæ àíõàí øàòíû áîëîâñðóóëàëò õèéâ.w
Ä¿í øèíæèëãýý õèéõ

MODIS õèéìýë äàãóóëûí NDVI-èéí ìýäýýíä ERDAS, ArcGIS, ENVI 
ïðîãðàììóóäûã àøèãëàí ä¿í øèíæèëãýý õèéâ. Öàã õóãàöààíû ä¿í øèíæèëãýýã 
àøèãëàí òîäîðõîé óðãàìëûí íýãäëèéí òóõàéí ¿åèéí òºëºâ áàéäëûã ¿íýëæ áîëäîã. 
Òºâ àéìãèéí Ýðäýíý ñóìûí óðãàìëàí á¿ðõýâ÷èéí òºëºâ áàéäëûí ººð÷ëºëòèéã 
äàðààõ áàéäëààð òîäîðõîéëîâ. ¯¿íä:

Óðãàìëæëûí èíäåêñèéí 145,161, 177, 193, 209, 225, 241- ýäãýýð 16 õîíîãèéí 
äàâòàìæòàé òîîëîãäîæ áàéãàà æèëèéí õîíîãóóäûã “Julian day” ãýæ íýðëýõ áºãººä 
öààøèä èíãýæ íýðëýíý. 

2000-2011 îíû 16 õîíîãèéí V/24 (145), VI/9 (161), VI/25 (177), VII/11 (193), VII/27 
(209), VIII/ 12 (225), VIII/28 (241) (Julian day) õîíîã äàõü NDVImax,  NDVImin, NDVI 
average -èéí óòãûã ïèêñåëü á¿ðýýð òîîöîîëîâ.

• NDVImax =   ( $n1_2000241, $n2_2001241,.........,$n8_2011241)          (3)
• NDVImin =   ( $n1_2000241, $n2_2001241,.........,$n8_2011241)          (4)
• NDVIaverage =   ( $n1_2000241, $n2_2001241,.........,$n8_2011241)      (5)

Õèéìýë äàãóóëûí 2000-2011 îíóóäûí 16 õîíîãèéí NDVI ìýäýýíèé îëîí æèëèéí 
äóíäæèéã ïèêñåëü á¿ðýýð òîîöîîëîâ.

• NDVI îæä = (NDVI2000 + … + NDVI2010) / 11                    (6)

Ñóäàëãààíû ìàòåðèàë

MODIS õèéìýë äàãóóëûí 250 ìåòðèéí ÿëãàõ ÷àäâàðòàé NDVI ìýäýý 
Áèäíèé ñóäàëãààíä MODIS õèéìýë äàãóóëûí 250 ìåòðèéí ÿëãàõ ÷àäâàðòàé 

óðãàìàëæëûí íîðì÷èëñîí ÿëãàâðûí èíäåêñèéí ìýäýýã àøèãëàâ. Ýäãýýð ìýäýýí¿¿ä 
íü 2000 îíû V -ð ñàðûí 25-ààñ 2012 îíû VIII– ð ñàðûí 29 õ¿ðòýëõ 16 õîíîã òóòìûí 
òàñðàëòã¿é çóðàãëàñàí NDVI ìýäýý õàìðàãäëàà. 
Óóð àìüñãàëûí ìýäýý

Óðãàìàë óðãàëòûí õóãàöààíä óðãàìëàí íºìðºãèéí óðãàëòàíä íºëººëºõ 
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õàìãèéí ãîë õ¿÷èí ç¿éëèéí íýã íü óóð àìüñãàëûí ººð÷ëºëò áàéäàã òóë, óã ñóäàëãààíä 
àëü áîëîõ óäààí õóãàöààíû öàã óóðûí ººð÷ëºëòòýé óÿëäóóëàõ øààðäëàãà ç¿é 
¸ñîîð òàâèãäàæ áàéíà. Èéìä ýíýõ¿¿ ñóäàëãààíä õàìðàãäàõ íóòãèéí öàã óóðûí  
õàðóóëûí  ìýäýýã àâ÷ àøèãëàëàà. ¯¿íä:
Ñàðûí íèéëáýð õóð òóíàäàñíû õýìæýý, 
Àãààðûí òåìïåðàòóðûí ñàðûí äóíäàæ ìýäýý çýðýã áîëíî. 

Õýýðèéí ñóäàëãààíû ìýäýý 

MODIS õèéìýë äàãóóëûí ìýäýýã áàòàëãààæóóëàõûí òóëä Òºâ àéìãèéí 
Ýðäýíý ñóìûí óðãàìëàí íºìðºãèéã òºëººëºõ¿éö  ãàçàðò õýýðèéí ñóäàëãààíû 
àæèãëàëò, õýìæèëòèéã  áàòëàãäñàí àðãàç¿éí äàãóó õèéæ ã¿éöýòãýâ.
¯íäñýí áîëîí 4 ç¿ãò ñîíãîãäñîí öýã¿¿ä äýýð 1ì2 õýìæýýòýé ãàçðûã ñîíãîæ, íèéò  
5 öýãèéí äóíäæààð óðãàìëûí áèîìàññûã òîäîðõîéëæ, òóõàéí õóãàöààíû  NDVI 
(óðãàìàëæëûí èíäåêñ)- òýé õàðüöóóëàâ.

B=(B1+B2+B3+B4+B5)/5                       (7)
    B- óðãàìëûí äóíäàæ áèîìàññ
    B1,2, 3,4,5- Íýãæ òàëáàé äàõü óðãàìëûí áèîìàññ

  Óðãàìàëæëûí íîðì÷èëñîí ÿëãàâðûí èíäåêñèéí ¿íýëãýý 
NASA-ä õ¿ëýýí àâäàã MODIS òºðëèéí öóâðàë õèéìýë äàãóóëûí NDVI 

ìýäýýíèé ºäºð òóòìûí áîëîí îëîí æèëèéí àðõèâûí ìýäýýã ò¿øèãëýí, ñóäàëãààíû 
àæëûã ÿâóóëñàí òóë óðãàìëàí íºìðºãèéí òºëºâ áàéäëûí öàã õóãàöààíû áîëîí 
îðîí çàéí ººð÷ëºëòèéã çóðãààð õàðóóëàõûã õè÷ýýëýý. 

NDVI ìýäýýíèé ºäºð òóòìûí áîëîí îëîí æèëèéí àðõèâûí ìýäýýã ò¿øèãëýí 
ñóäàëãààíû àæëûã ÿâóóëñíààð óðãàìëàí á¿ðõýâ÷èéí òºëºâ áàéäëûí öàã õóãàöààíû 
áîëîí îðîí çàéí ººð÷ëºëòèéã çóðãààð õàðóóëñàí áîëíî. 

2000-2011 îíû NDVI-èéí óðãàìàë óðãàëòûí õóãàöààíä 16 õîíîã òóòìûí 
ìýäýýã  õàðüöóóëæ ¿çýõýä  óðãàìàë óðãàëòûí èäýâõèòýé ¿å áóþó VII- ð ñàðûí 12, 
28- íä (193, 209 äýõ õîíîã) óðãàìàëæëûí íîðì÷èëñîí ÿëãàâðûí èíäåêñèéí óòãà 
õàìãèéí èõ áàéâ. Èéìä 193, 209 äýõ õîíîãèéí ìýäýýã õèéìýë äàãóóëààñ àâñàí 
çóðàãò ºíãºíèé áîëîâñðóóëàëò õèéñýí áºãººä íîãîîí ºíãº íü óðãàìàë õýâèéí óðãàæ 
áàéãààã, öàéâàð øàð ºíã¿¿ä íü õàëöãàé ãàçàð, áîð øàðãàë íü óðãàìàëã¿é õýñãèéã 
òóñ òóñ õàðóóëæ áàéãàà áîëíî (4, 5-ð çóðàã).

Ñóäàëãààíû ¿ð ä¿íã ¿ç¿¿ëñýí 4, 5- ð çóðãóóäàä 2000 - 2011 îíû NDVI-èéí 
VII, VIII ñàðûí óðãàìëàí íºìðºãèéí òºëºâ áàéäëûí ººð÷ëºëòèéã õàðóóëàâ.  Ýíýõ¿¿ 
çóðãàíä  ÿìàð íýãýí íýìýëò áîëîâñðóóëàëò õèéãýýã¿é áºãººä çºâõºí NDVI-èéí 
óòãà, ò¿¿íèé ººð÷ëºãäºæ áàéãàà áàéäëààð íü òóõàéí æèëä çóíøëàãà õýð çýðýã  
áàéãààã áóñàä æèë¿¿äòýé õàðüöóóëàõàä õýðõýí ººð÷ëºãäºæ áàéãààã ä¿ðñèéí í¿äýí 
áàðèìæààíû òàéëëûí àðãààð ¿íýëæ áîëîõ þì.
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4-ð çóðàã. Ýðäýíý ñóìûí 2000-2011 îíû 193 äýõ õîíîãèéí
  NDVI ìýäýý

5-ð çóðàã. Ýðäýíý ñóìûí 2000-2011 îíû 209 äýõ õîíîãèéí
  NDVI ìýäýý
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 Óðãàìàëæëûí íîðì÷èëñîí ÿëãàâðûí èíäåêñèéí äóíäàæ óòãà

Òºâ àéìãèéí Ýðäýíý ñóìûí íóòàã äýâñãýðýýð NDVI-èéí ñ¿¿ëèéí 12 æèëèéí 
òóðøèä õýðõýí ººð÷ëºãäºæ áàéñíûã ñóäàëëàà. Y¿íèé òóëä Òºâ àéìãèéí Ýðäýíý 
ñóìûí õèëýýð ñàëãàæ, NDVI-èéí ìýäýýã æèë á¿ðèéí îëîí æèëèéí äóíäàæ óòãûã 
16 õîíîãîîð ãàðãàí õîîðîíä íü æèøèâ. Ãóðàâäóãààð õ¿ñíýãòýíä 2000-2010 îíû 
V- VIII -ð ñàðóóäûí NDVI-èéí îëîí æèëèéí äóíäàæ óòãûã, 2011 îíòîé õàðüöóóëñàí 
ñòàòèñòèê òîîöîîã õèéâ.

3-ð õ¿ñíýãò
NDVI-èéí îëîí æèëèéí äóíäàæ óòãà, /2000-2010 îíû V-VIII ñàð/

Õîíîãèéí 
òîî 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

145 0.539 0.582 0.611 0.458 0.453 0.408 0.389 0.477 0.365 0.456 0.385

161 0.626 0.621 0.611 0.588 0.56 0.589 0.476 0.589 0.454 0.551 0.587

177 0.619 0.687 0.657 0.616 0.632 0.617 0.674 0.614 0.608 0.595 0.633

193 0.675 0.713 0.651 0.645 0.67 0.642 0.689 0.636 0.679 0.659 0.674

209 0.583 0.641 0.65 0.652 0.687 0.665 0.709 0.631 0.701 0.678 0.661

225 0.614 0.667 0.56 0.585 0.671 0.648 0.677 0.627 0.69 0.666 0.648

241 0.586 0.622 0.503 0.533 0.532 0.6 0.585 0.588 0.629 0.606 0.584

äóíäàæ 0.606 0.648 0.606 0.582 0.601 0.596 0.6 0.595 0.589 0.602 0.596

Äýýðõ õ¿ñíýãòýýñ ¿çýõýä 2000, 2002, 2003, 2004, 2005 îíóóäûí óðãàìàëæëûí 
èíäåêñ 0.024- 0.025 íýãæýýð áóóð÷ áàéíà. Ìºí 2006- 2011 îíóóäàä 0.005- 0.013 
íýãæýýð íýìýãäñýí áàéíà. ¯¿íýýñ ¿çýõýä  2006 îíîîñ ýõëýí óðãàìëàí íºìðºãèéí 
ìàññ ñàéæèðñàí íü ñóäàëãààíû ¿ð ä¿íãýýñ õàðàãäàæ áàéíà (3-ð õ¿ñíýãò).

 
Óðãàìëàí íºìðºãèéí ººð÷ëºëòèéã ñóäàëñàí íü (2011)
NDVI-èéí 2000-2010 îíû äóíäàæ óòãûã, 2011 îíû NDVI-èéí óòãàòàé 

õàðüöóóëàí 16 õîíîã òóòàìä õýðõýí ººð÷ëºãäñºíèéã õàðóóëàâ  (4-ð õ¿ñíýãò).
4-õ¿ñíýãò

Ñàð Îæä 2011 NDVI-èéí 
ººð÷ëºëò

25.V 0,466 0,387 0.079
10.VI 0,568 0,443 0.125
26.VI 0,631 0,659 0.028
12.VII 0,664 0,71 0.046
28.VII 0,657 0,706 0.049
13.VIII 0,641 0,673 0.032
29.VIII 0,579 0,614 0.035

 Óðãàìàëæëûí ÿëãàâðûí èíäåêñèéã îëîí æèëèéí äóíäàæòàé õàðüöóóëñàí íü
Ñóäàëãààíû ¿ð ä¿íãýýñ ¿çýõýä V/25- VI/10 õîîðîíä ÎÆÄ-ààñ äîîãóóð áàéãàà 

áîë, VI/26- VIII/29 õîîðîíäîõ óðãàìëàí íºìðºãèéí ººð÷ëºëò  ÎÆÄ-ààñ äýýã¿¿ð 
óòãàòàé áàéíà. 2011 îíû óðãàìëàí íºìðºãèéí äóíäàæ óòãà îëîí æèëèéí äóíäæààñ 
0.028- 0.049 íýãæýýð ýð÷èìòýé ºññºí õàíäëàãà àæèãëàãäëàà. 
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6-ð çóðàã. 2011 îíû NDVI-èéí ìýäýýã õàðüöóóëñàí íü 

Èéìä 2011 îíû óðãàìàëæëûí èíäåêñ óðãàìàë óðãàëòûí ýð÷èìòýé ¿å áîëîõ 
VI -VII ñàðûí  ñ¿¿ë÷ õ¿ðòýë ºññºí íü òóõàéí á¿ñ íóòàãò óíàñàí õóð òóíàäàñíû 
õýìæýýíýýñ  øóóä õàìààðàëòàé áàéãàà íü õàðàãäàæ áàéíà (6-ð çóðàã).

 

7-ð çóðàã.  2000-2011 îíû NDVI-èéí äóíäàæ óòãûã òîîöîîëñîí íü

Ýðäýíý ñóìûí 2000- 2011 îíû óðãàëòûí õóãàöààíû NDVI- èéí äóíäàæ óòãûã 
õàðüöóóëàí, óðãàìëàí íºìðºãèéí ººð÷ëºëòèéí  ºñºëò, áóóðàëòûã òîîöîîëëîî. 

Äýýðõ  7-ð çóðãààñ ¿çýõýä 2001 îíä NDVI-èéí óòãà õàìãèéí èõ 0,635, 2003 
îíä NDVI-èéí óòãà õàìãèéí áàãà áóþó 0,567 áàéñàí áîë, 2009 îí  õ¿ðòýë NDVI- èéí 
óòãà 0,594- ä õ¿ðñýí íü ºìíºõ îíûõòîé õàðüöóóëàõàä 0,0263 íýãæýýð íýìýãäñýí 
¿ç¿¿ëýëòòýé áàéíà.  2010 îíä NDVI-èéí óòãà 0,582 áîëæ áóóðñàí áºãººä 2011 îíä 
äàõèí ºññºí íü àãààðûí òåìïåðàòóð, õóð òóíàäàñíû õýìæýýíýýñ èõýýõýí õàìààð÷ 
áàéãàà íü áèäíèé ñóäàëãààíû ¿ð ä¿íãýýñ õàðàãäàæ áàéíà (7-ð çóðàã). ̄ ¿íýýñ ¿çýõýä 
NDVI  æèë æèëýýð õàðèëöàí àäèëã¿é óòãà èëýðõèéëæ áàéãàà íü öàã óóðûí õ¿÷èí 
ç¿éëòýé õîëáîîòîé þì (Õàíäñ¿ðýí, 2011).

 Óðãàìëûí òºëºâèéã ¿íýëýõ èíäåêñèéã òîîöîîëñîí íü 
Áàéãàëü äýýðõ óðãàìàë íü öàã àãààð, õ¿íèé ¿éë àæèëëãààíààñ øàëòãààëàí 

óðãàëòûí ÿíç á¿ðèéí ¿å øàòóóäàä øèëæèí çîãñîíãè áàéäàëä îðîõ, ýðò õàãäðàõ, 
õàòàõ çýðýã óðãàìëûí õýâèéí óðãàëòûí ¿å øàò ººð÷ëºãäºõ íºõöºë á¿ðääýã. Èéìýýñ 
óðãàìëûí òºëºâ áàéäàë õýðõýí ººð÷ëºãäºæ áàéãààã òîîöîîëîâ.
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2011 îíû óðãàìàë óðãàëòûí õóãàöààíû òóðøèä áýë÷ýýðèéí òºëºâ áàéäëûã 
îëîí æèëèéí äóíäàæ, õàìãèéí èõ, õàìãèéí áàãà NDVI óòãàòàé õàðüöóóëàí ¿íýëãýý 
ºãñºí æèøýýã àâ÷ ¿çüå.

VCI(i,j,t)={[NDVI(i,j,îäîî)–NDVIáaãà(i,j,t)]/[NDVIèõ(i,j,t)NDVIáaãà(i,j,t)]}*100    (8)
Ýíä, VCI (i, j, t) – òóõàéí õóãàöààí äàõü öýã äýýð óðãàìàë óðãàõ íºõöëèéí èíäåêñ

8-ð çóðàã. 2011 îíû Ýðäýíý ñóìûí óðãàìëûí òºëºâ áàéäàë

Èíäåêñèéí òîîí óòãà 50-èéí îéðîëöîî áóþó 40-60 áàéâàë óðãàìàë óðãàõ íºõöºë 
òóõàéí õóãàöààíä õýâèéí (9-ð çóðàãò øàð ºíãº), 1-30 áîë ìóó (áîð øàð) õàðèí 70-100 
áîë ñàéí (õàð íîãîîí) ãýæ ¿íýëñýí áîëíî. Óðãàìàë óðãàõ òºëºâèéí èíäåêñ 2011 îíû 
VII ñàðûí III 10 õîíîã, VIII ñàðûí I 10 õîíîãèéí áàéäëààð Ýðäýíý ñóìûí õîéä áîëîí 
òºâèéí çàðèì õýñãýýð îëîí æèëèéí ÿâöààñàà ñàéí áàéñàí áîë, VI ñàðûí I 10 õîíîãèéí 
áàéäëààð ºìíºä õýñãýýð óðãàìëûí òºëºâ áàéäàë òààðóó áàéëàà.
2011 îíû VI ñàðûí 9- íèé ºäðººñ 16 õîíîãèéí òóðøèä VIII ñàðûí 28- íèé ºäðèéí 
óðãàìëûí òºëºâ áàéäëûã îëîí æèëèéí äóíäàæ, õàìãèéí èõ, õàìãèéí áàãà NDVI- èéí 
óòãàòàé õàðüöóóëñàí ¿íýëãýý ºãñºí (8-ð çóðàãò øàð ºíãº). 
 Ò¿¿í÷ëýí 2011 îíû VI ñàðûí II 10 õîíîãîîñ ýõëýí íóòãèéí õîéä õýñãýýð óðãàìëûí 
òºëºâ áàéäàë ñàéæèðñàí íü õàðàãäàæ áàéíà. Ìºí òóõàéí õóãàöààíä îëîí æèëèéí 
äóíäàæòàé õàðüöóóëàõàä äóíäæààñ ñàéí (8-ð çóðàãò øàð ºíãº), õýâèéí (áîð ºíãº), 
ìóó (ñààðàë ºíãº) ãýñýí ¿íýëãýý ºãºõ çîðèëãîîð äýýðõ áàéäëààð ¿íýëñýí áîëíî.
 
  Ãàíãèéí èíäåêñèéã òîîöîîëñîí íü 

Ìîíãîëä öàã óóðûí áàéíãûí àæèãëàëò õèéñýí ñ¿¿ëèéí 60 æèëèéí ìýäýýãýýð 
1940-ººä îíû äóíä ¿å, 1980- ààä îíû ¿åä õàìãèéí õóóðàé ¿å òîõèîëäñîí áàéõ þì. 
Ìîíãîë îðíû áýë÷ýýðèéí óðãàöààð ãàíòàé áàéäëûã ÷àíàðûí õóâüä ¿íýëñýí ¿íýëãýýòýé 
ñàéí òîõèðñîí ¿ç¿¿ëýëò ãàðñàí áàéíà. Ýäãýýð ñóäàëãààãààð áîë íóòãèéí 50%-èéã 
õàìàðñàí ãàí 1941-1950 îíä 3, 1950-1960 îíä 1, 1971-1980 îíä 2, 1981-1990 îíä 4 
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óäàà òîõèîëäñîí áàéíà (Íàöàãäîðæ, 2006). 
Ìîíãîë îðíû íèéò ãàçàð íóòãèéí 90% íü öºëæèëòºíä ºðòºõ ìàãàäëàë ºíäºðòýé, 

õóóðàé, õàãàñ õóóðàé á¿ñýä îðøäîã. Óëñ îðíû 76.7% íü öºë, öºëºðõºã õýýð, õýýðèéí 
á¿ñýä îðøäîã. Ãàçðûí 78% íü äîðîéòîëä îðæ, õºðñíèé ¿ðæèë øèì àëäàãäñàí, àãààðûí 
äóíäàæ õýì 1.80Ñ-ýýð íýìýãäñýí. 

Ãàíãèéí ýð÷èìøèë íü 16  õîíîãèéí NDVI –èéí óòãà òóõàéí öýã áîëîí 16  õîíîãèéí  
çóíøëàãà õàìãèéí ñàéí, õàìãèéí èõ  ãàíòàé áàéñàí æèë¿¿äèéí óòãààñ õèð ÿëãààòàé 
áàéãààãààð òîäîðõîéëîãäîíî.   

Ãàíãèéí èíäåêñèéã “RSDI” (Remote sensing drought index) ãýñýí òîâ÷èëñîí 
¿ñãýýð òýìäýãëýíý. RSDI –èéã äàðààõ òîìü¸îãîîð òîäîðõîéëîâ.  
              

              (9)
 
RSDI - ãàíãèéí èíäåêñ, i – öýã áóþó ïèêñåë, j -16 õîíîãèéí äóãààð, k – æèë, NDVI max , 
NDVI min- íü  i  öýã äýýð j  äýõü àðàâ õîíîãò àæèãëàãäñàí NDVI-èéí õàìãèéí èõ áà áàãà 
óòãà.
 Óðãàìëûí íîðì÷èëñîí èíäåêñèéí îëîí æèëèéí õàìãèéí èõ óòãà NDVImax-ã 
òóõàéí ãàçàð íóòàã äýýð óðãàìàë óðãàõ äýýä ÷àäàâõè, õàìãèéí áàãà óòãà NDVImin -ã  
ãàíòàé æèë¿¿äýä óðãàìàë äîðîéòîõ äîîä õÿçãààð, ýäãýýð èõ áàãà óòãóóäûí ÿëãàâðûã 
óðãàìàë ººð÷ëºãäºõ äèàïàçîí ãýæ ¿çýí æèë á¿ðèéí óðãàìëûí èíäåêñèéí óòãûã ýíýõ¿¿ 
ÿëãàâàð óòãóóäàä õàðüöóóëñàí RSDI-èéí óòãààð  ãàíã ¿íýëíý. Ãàíãèéí èíäåêñèéí óòãà 
çóíøëàãà ñàéí áàéõ òóñàì õàìãèéí áàãà óòãà ðóóãàà (RSDI → 0), ãàíãèéí ýð÷èì èõñýõ 
òóòàì èõ  óòãà ðóóãàà (RSDI →  1) äºõíº (Áàÿñãàëàí, 2007; Ìèæèääîðæ, 2008). 

9- ð çóðàã. 2011 îíû Ýðäýíý ñóìûí 16 õîíîã òóòìûí ãàíãèéí áàéäàë
 
Ýíä :   RSDI< 20 – çóíøëàãà ñàéí (õàð íîãîîí)

               RSDI= 20-39 – ñàéí (öàéâàð íîãîîí)
      RSDI= 40-59- õýâèéí (ÿãààí)
     RSD I = 60-79- ãàíäóó (áîð)

              RSDI > 80- ãàíòàé (øàð)

ij
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Ýðäýíý ñóì íü óóëûí îéò õýýðèéí á¿ñýä áàéäàã òóë ãàíãèéí èíäåêñèéí óòãà 
çóíøëàãà ñàéí áàéõ òóñàì õàìãèéí áàãà óòãà ðóóãàà (0), ãàíãèéí ýð÷èì èõñýõ  òóòàì  
èõ  óòãà ðóóãàà (1) òýì¿¿ëæ áàãàà íü õàðàãäàæ áàéíà. 2011 îíû 161(VI/9), 177(VI/25),  
õîíîãóóäàä Ýðäýíý ñóìûí ºìíºä õýñãýýð ¿ðãýëæèëñýí ãàíòàé áàéñàí áîë, 193(VII/11), 
209(VII/27), 225(VIII/12), õîíîãóóäàä óðãàìàë óðãàëòûí õýìæýý ñàéæèð÷ áàéñàí íü 
ñóäàëãààíààñ õàðàãäàæ áàéíà. 2011 îíû VIII-ð ñàðûí 12-íû áàéäëààð Ýðäýíý ñóìûí 
íèéò íóòãààð ãàíãèéí ýð÷èì íýìýãäýæ, óðãàìàë ãàíäàõ øèíæ àæèãëàãäàæ áàéâ. 2011 
îíû êëèìàäèàãðàìààñ ¿çýõýä óðãàìàë óðãàëòûí õóãàöààíä õóð òóíàäàñ èõ áàéñíààñ 
ãàíãèéí ýð÷èì áàãàòàé áàéëàà  (9-ð çóðàã).  

Õýëýëö¿¿ëýã
Õèéìýë äàãóóëûí NDVI ìýäýýãýýð óðãàìëàí íºìðºãèéí ººð÷ëºëòèéí ñóäàëãàà 

õèéñýí çàðèì ýðäýìòýí, ñóäëàà÷äûí  ñóäàëãààíû ¿ð ä¿íãýýð  õàðüöóóëàâ.
Áýë÷ýýðèéí NDVI íü óðãàëòûí õóãàöààíààñ õàìààðààä îéä 0.38-0.71, ãîëûí 

íóãàä 0.31-0.59, òàðèàëàíãèéí òàëáàéä 0.01-0.7, óðèíøèä -0.06-ààñ 0.06 õîîðîíä 
õýëáýëçýíý. Ãàçðûí íºìðºãèéí òºðëººñ õàìààðààä òóõàéí ¿åèéí òåìïåðàòóð õàðèëöàí 
àäèëã¿é, óðèíøèíä õàìãèéí ºíäºð (45.6-50.50Ñ), ãîëûí óñàíä õàìãèéí áàãà (27.2-
29.10Ñ) áàéíà. Ãàäàðãûí àëüáäî íóãàä õàìãèéí ºíä ºð (0.165-0.203), óñàí ãàäàðãàä 
õàìãèéí áàãà (0.047-0.097) áàéíà  ãýæ Ø.Îþóíòóÿà ( 2008) á¿òýýëäýý äóðäñàí. 

Õàðèí Òºâ àéìãèéí Ýðäýíý ñóìàíä 2001 îíä NDVI-èéí óòãà õàìãèéí èõ 0,635, 
2003 îíä NDVI-èéí óòãà õàìãèéí áàãà áóþó 0,567 áàéñàí áîë, 2009 îí  õ¿ðòýë NDVI-
èéí óòãà 0,594- ä õ¿ðñýí íü ºìíºõ îíûõòîé õàðüöóóëàõàä 0,0263 íýãæýýð íýìýãäñýí 
¿ç¿¿ëýëòòýé áàéíà.  2010 îíä NDVI-èéí óòãà 0,582 áîëæ áóóðñàí áàéõàä 2011 îíä 
äàõèí ºññºí íü óðãàìàëæëûí ÿëãàâðûí íîðì÷èëñîí èíäåêñ óðãàìàë óðãàëòûí 
õóãàöàà,  àãààðûí òåìïåðàòóð, õóð òóíàäàñíû õýìæýýíýýñ èõýýõýí õàìààð÷ áàéñàí 
íü äýýðõ ñóäëàà÷èéí ñóäàëãààíû ¿ð ä¿íòýé îéðîëöîî þì.

Õèéìýë äàãóóëûí NDVI ìýäýýãýýð áýë÷ýýðèéí òºëºâ áàéäëûã Ìîíãîë îðíû 
íèéò íóòàã äýâñãýðýýð (óëñ), àéìãààð (á¿ñ) áîëîí ñóì, áàãèéí íóòãààð (îðîí íóòàã) 
¿íýëñýí íü ñóìûí ò¿âøèí õ¿ðòýë òºäèéã¿é òîäîðõîé øóãàìûí äàãóó ÷ ¿éë÷ëýõ áîëîìæ 
á¿õèé ýõ ¿¿ñâýð ãýäãèéã õàðóóëàâ. Ìºí 1982-2001 îíû õîîðîíä Ìîíãîë îðíû íèéò 
íóòàã äýâñãýðèéí 18 õóâüä 3-ààñ äýýø æèë, ¿¿íýýñ 0.5 õóâüä  9 æèë NDVI- èéí áóóðàëò 
àæèãëàãäëàà ãýæ Ýðäýíýòóÿà (2004) òîäîðõîéëæýý.

Õàðèí áèäíèé ñóäàëãààãààð íèéò íóòãèéí  19 õóâüä 5-ººñ äýýø æèë, ¿¿íýýñ 0.4 
õóâüä 3 æèëä NDVI-èéí áóóðàëò àæèãëàãäàæ áàéãàà íü äýýðõ ñóäëàà÷èéí ¿ð ä¿íòýé 
îéðîëöîî áàéíà.

Ö.Àäúÿàñ¿ðýí, À.Íàìõàé Þ.Áàÿðæàðãàë íàð (1991) NOAA õèéìýë äàãóóëûí 
1982-1987 îíä àâñàí òîîí ìýäýýãýýð òºâ Àçèéí á¿ñ íóòãèéã õàìðóóëàí óðãàìàëæëûí 
èíäåêñèéã áîäîæ óëìààð ãîâü öºëèéí á¿ñ íóòàã íü NOAA õèéìýë äàãóóëààð àâñàí 
ìýäýýãýýð òîäîðõîéëñîí óðãàìàëæëûí èíäåêñèéí 0-0,05 íýãæ óòãàòàé ä¿éæ áàéãààã 
èëð¿¿ëæ óëìààð ýíý óòãààð öºëæèæ áóé ãàçðûí õýìæýýã ¿íýëýõ áîëîìæòîé ãýæ ¿çæýý. 
Ýíý íü áèäíèé äýýð àâ÷ ¿çñýí óðãàìàëæëûí èíäåêñèéí óòãàä õàìðàõ íóòãààð äàâõàð 
áàòëàãäàæ áàéíà. 

Ãàíãèéí äàâòàãäàë áîëîí ýð÷èìøèë îðîí çàéí õóâüä õýýð áà öºëèéí õýýðèéí 
á¿ñèéí çààã íóòãààð õàìãèéí èõ, öàã õóãàöààãààð íü àâ÷ ¿çâýë   7–ð ñàðûí ýõíèé 10 
õîíîãò õàìãèéí èõ áàéäàã  ãýæ Ì.Áàÿñãàëàí (2005) á¿òýýëäýý áè÷æýý.   

Õàðèí áèäíèé ñóäàëãààãààð Ýðäýíý ñóì íü óóëûí îéò õýýðèéí á¿ñýä áàéäàã 
òóë ãàíãèéí èíäåêñèéí óòãà çóíøëàãà ñàéí áàéõ òóñàì õàìãèéí áàãà óòãà ðóóãàà (0), 
ãàíãèéí ýð÷èì èõñýõ  òóòàì  èõ  óòãà ðóóãàà (1) òýì¿¿ëæ áàãàà íü õàðàãäàæ áàéíà. 
Ýðäýíý ñóìûí ºìíºä õýñýã õýýðèéí á¿ñýä õàìðàãäàõ áºãººä 2011 îíû 161(VI/9), 
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177(VI/25),  õîíîãóóäàä ñóìûí ºìíºä õýñãýýð ¿ðãýëæèëñýí ãàíòàé áàéñàí áîë, 
193(VII/11), 209(VII/27), 225(VIII/12),  õîíîãóóäàä óðãàìàë óðãàëò ñàéæèð÷ áàéñàí íü 
äýýðõ ñóäëàà÷èéí ¿ð ä¿íòýé îéðîëöîî áàéíà.

Ä¿ãíýëò
1. MODIS  õèéìýë äàãóóëûí 12 æèë (2000-2011)-èéí NDVI ìýäýýí¿¿äýä ñòàòèñòèê 

áîëîâñðóóëàëò õèéæ ¿çýõýä Ýðäýíý ñóìûí óðãàìàëæëûí ÿëãàâðûí íîðì÷èëñîí 
èíäåêñ ýõíèé 6 æèëä (2000-2005)  áóóð÷ áàéñàí áîë, ñ¿¿ëèéí 6 æèëä (2006-2011) ºñ÷, 
ÿëàíãóÿà 2011îíä óðãàìëàí íºìðºã ýðñ èõýññýí áàéíà.

2. Ýðäýíý ñóìûí óðãàìëàí íºìðºãèéí ººð÷ëºëòèéã  õèéìýë äàãóóëûí ìýäýýãýýð 
¿íýëäýã àðãóóäàä òóëãóóðëàí îëîí æèëèéí äóíäàæ óòãàòàé õàðüöóóëàí ¿çýõýä,  íèéò 
íóòãèéí  19 õóâüä 5- ààñ äýýø æèë áóóð÷ áàéñàí áîë, 2011 îíä NDVI  íü 0.028- 0.049 
íýãæýýð ýð÷èìòýé íýìýãäñýí. 

3. Ãàíãèéí èíäåêñèéã òîîöîîëæ ¿çýõýä, 2011 îíû 6 äóãààð ñàðûí I, II, III àðàâ 
õîíîãóóäàä Ýðäýíý ñóìûí ºìíºä õýñãýýð ¿ðãýëæèëñýí ãàíòàé áàéñàí áîë, VII, VIII 
ñàðóóäàä õóóðàéøèëòûí ýð÷èì áóóð÷, õóð òóíàäàñíû õýìæýý íýìýãäñýí áàéíà.
     4.  Óðãàìëàí á¿ðõýâ÷èéí òºëºâ áàéäëûã èëýðõèéëýõýä àøèãëàñàí õèéìýë äàãóóëûí 
ìýäýý ìýäýýëëèéã NASA-èé hƩ p://www.edsimwww.cr.usds.gov/pub/imswelcome ñàéòààñ 
òàòàæ, NDVI- èéí íèéò 260 ìýäýýã áîëîâñðóóëàí, Òºâ àéìãèéí Ýðäýíý ñóìûí 
ìýäýýëëèéí ñàí á¿ðä¿¿ëñýí íü ýðäýìòýä ñóäëàà÷, îþóòàí ñóðàã÷äàä á¿òýýãäýõ¿¿íèéã 
çóðãàí õýëáýðýýð àâ÷ àøèãëàõ áîëîìæèéã îëãîâ.
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 Summary

RESEARCH RESULT ON VEGETATION COVER
(on example of Erdene Soum, Tuv province)

1 Khandsuren D., 1Gantsetseg G.
1MSUA, Ecology and technology development school

Abstract:
Monitoring of pasture vegetation in all territory of Mongolia was made on the 

basis of NDVI (Normalized Difference Vegetation Index) data by remote sensing 
method or MODIS satellite. 

MODIS/NDVI (Normalized Difference Vegetation Index) data were analyzed 
within the framework of “National Geo-Information Center for natural resource 
management” project, a total of 260 data were used for evaluation of pasture vegetation 
and the present study was performed according to methods of monitoring.

With the purpose of comparing multi-year average NDVI values in May to August 
in 2000-2011 with those NDVI values in 2011, statistical calculations were made and 
data were demonstrated with relevant aimags and soums. As well, increase and 
decrease of NDVI values in 2011 as compared to multi-year values was investigated. 
Methods of evaluation and regular monitoring of pasture vegetation biomass were 
described and activities intended for confi rmation and improvement of the methods by 
land measurement data were implemented. 
On the basis of the collected data of the research, we made research works in accordance 
with the methodology to assess vegetation cover change by remote sensing method. 

In making statistical processing on NDVI data of MODIS satellite of 12 years (from 
2000 up to 2011), NDVI of Erdene soum decreased for the initial six years (from 2000 up 
to 2005), increased for the last six years (from 2006 up to 2011), especially, vegetation 
cover drastically increased in 2011.  

In comparing change of vegetation cover of Erdene soum to multi-year average 
on the basis of satellite data method, vegetation decreased in 19% of whole territory 
for period of more than fi ve years, NDVI increased by 0.028 to 0.049 unit in 2011. In 
calculating drought index, it was continuous drought in southern territory of Erdene 
Soum by the 1st, 2nd and 3rd ten days in June of 2011, drought decreased and precipitation 
increased in July and August. We downloaded satellite data which used to assess 
vegetation cover aspect from http:www.edsimwww.cr.usds.gov/pub/imswelcome of 
NASA, processed 260 data of NDVI, created database of Erdene.

Key words: vegetation cover, normalization deference vegetation cover, 
drought index, condition index 
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ÕÎÂÄ ÀÉÌÃÈÉÍ ÝÐÄÝÍÝÁ¯ÐÝÍ ÑÓÌÛÍ ÓÐÃÀÌËÀÍ ÍªÌÐªÃÈÉÃ 
 ÑÓÄÀËÑÀÍ Ä¯Í

1Õàíäñ¿ðýí Ä., 1Çàíäàíìÿäàã Ã.
1ÕÀÀÈÑ, Ýêîëîãè, òåõíîëîãèéí õºãæëèéí ñóðãóóëü

  Õóðààíãóé
Óðãàìëûí íîðì÷èëñîí ÿëãàâðûí èíäåêñèéí òîîí óòãûã õèéìýë äàãóóëûí íèë óëààí òóÿàíû îéðûí 

ìóæ (NIR) áîëîí ãýðëèéí äîëãèîíû ¿çýãäýõ óëààí òóÿàíû ìóæèä (RED) õýìæñýí ãýðëèéí îéëòûí òîîí 
óòãóóäûí ÿëãàâðûã òýäãýýðèéí íèéëáýðò õàðüöóóëñàí õàðüöààãààð ãàðãàæ àâäàã. Ýíýõ¿¿ ñóäàëãààíû àæèëä 
MODIS õèéìýë äàãóóëûí 13-ð ñóâãèéí ìýäýýãýýð óðãàìëûí íîðì÷èëñîí ÿëãàâðèéí èíäåêñýýð òîäîðõîéëîõ 
áºãººä ýíý íü íîãîîí óðãàìëûí õëîðîôèëëûí òºëºâ áàéäëûã ìàø ñàéí èëýðõèéëýã÷ áîëäãèéí õóâüä Õîâä 
àéìãèéí Ýðäýíýá¿ðýí ñóìûí óðãàìëûí òºëºâ áàéäëûã ¿íýëýõ, ò¿¿íèé ººð÷ëºëòèéí ÿâöàä ìîíèòîðèíã õèéõýä 
÷ àøèãëàæ áîëîõóéö ìýäýýëýë áîëíî.

Çàíãèëàà ¿ã: õèéìýë äàãóóë, ñòàòèñòèê, öàã óóð, MODIS

Óäèðòãàë
Õèéìýë äàãóóëààñ ìýäýý õ¿ëýýí àâàõ ñòàíöèéã ìàíàé óëñàä ñóóðèëóóëñíààð 

Ìîíãîë îðíû ºðãºí óóäàì íóòàã äýâñãýðýýð áàéãàëèéí íººöèéí ¿íýëãýý, áýë÷ýýðèéí 
óðãàìëûí òºëºâ áàéäëûí ººð÷ëºëò, ãàí, öàñàí á¿ðõ¿¿ë, øîðîîí øóóðãà, îé õýýðèéí 
ò¿éìýð çýðãèéã çóðàãëàõ ºðãºí áîëîìæòîé áîëæ áàéíà (Ýðäýíýòóÿà, 2004).   

Ñóäàëãààíû ÿâöàä áèé áîëîõ íàéäâàðòàé, íàðèéâ÷ëàë ñàéòàé ãàçàð ç¿éí 
ìýäýýëëèéã àøèãëàñíààð òîãòâîðòîé õºãæèë, ¿ð ä¿íòýé ¿éë àæèëëàãààã çîõèöóóëàõ, 
ìîíèòîðèíã õèéõýä òýðã¿¿ëýõ ÷èãëýëèéã çºâ òîäîðõîéëîõ ÷óõàë à÷ õîëáîãäîëòîé. 
 Äýëõèéí äóëààðëûí ººð÷ëºëòèéí íºëººãººð áàéãàëü îð÷íû òºëºâ áàéäàë 
õóâüñàí ººð÷ëºãäºæ áàéãàà ºíºº ¿åä ãàçàðç¿éí ìýäýýëëèéí ñèñòåìèéí MODIS 
õèéìýë äàãóóëûí ìýäýýã õýýðèéí ñóäàëãààíû àæèëòàé õîñëóóëàí Õîâä àéìãèéí 
Ýðäýíýá¿ðýí ñóìûí óðãàìëàí á¿ðõýâ÷èéí òºëºâ áàéäëûí ººð÷ëºëòèéí ñóäàëãààã 
õèéæ, òîäîðõîéëñíîîð áýë÷ýýð àøèãëàõ, õàìãààëàõ ìåíåæìåíòèéã áîëîâñðîíãóé 
áîëãîõ àñóóäàë ÷óõëààð òàâèãäàæ áàéíà.

Ñóäàëãààíû àæëûí çîðèëãî
Õèéìýë äàãóóëûí ìýäýýã õýýðèéí ìàðøðóòûí ñóäàëãààíû ìýäýýòýé 

õàðüöóóëàí áîëîâñðóóëàëò õèéæ, Õîâä àéìãèéí Ýðäýíýá¿ðýí ñóìûí áýë÷ýýðèéí 
óðãàìëàí íºìðºãèéí ººð÷ëºëòèéã òîäîðõîéëîõîä áèäíèé çîðèëãî îðøèíî. 
Çîðèëãîäîî õ¿ðýõèéí òóëä  äàðààõ çîðèëòûã äýâø¿¿ëæ áàéíà. 

1. MODIS õèéìýë äàãóóëûí ìýäýýíèé ñòàòèñòèê áîëîâñðóóëàëò õèéõ;
2. MODIS/TERRA õèéìýë äàãóóëûí ìýäýýãýýð óðãàìëûí òºëºâ áàéäëûã 

çóðàãëàõ, ¿íýëýõ;
3. MODIS/TERRA õèéìýë äàãóóëûí ìýäýýã öàã óóðûí õàðóóëûí  àæèãëàëòûí 

ìýäýýãýýð õîëáîí òàéëáàðëàõ;

Ñóäàëãààíä àøèãëàõ ìàòåðèàë, àðãàç¿é
       MODIS õèéìýë äàãóóëûí ìýäýý

Àìåðèêèéí Íýãäñýí Óëñûí Àãààð ñàíñðûí óóäìûã øèíæëýí ñóäëàõ ¿íäýñíèé 
ãàçàð (NÀSÀ)-ä àðõèâëàãäñàí 2000-2012 îíû ìýäýýã Ìîíãîë îðíû íóòãààð 
õàìðàãäàõ õýñãýýð ñîíãîí, ¿¿íýýñ Õîâä àéìãèéí Ýðäýíýá¿ðýí ñóìûí íóòàãò 
õàìðàãäàõ ñóìûí õèëýýð òàñë àí àâ÷ áîëîâñðóóëàëò õèéâ. Áèä ñóäàëãààíäàà 
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MODIS õèéìýë äàãóóëûí 250 ìåòðèéí ÿëãàõ ÷àäâàðòàé óðãàìàëæëûí íîðì÷èëñîí 
ÿëãàâðûí èíäåêñèéí ìýäýýã àøèãëàâ. 

Óóð àìüñãàëûí ìýäýý 
Ñóäàëãààíä õàìðàãäàõ íóòàã äýâñãýðèéí öàã óóðûí àãààðûí òåìïåðàòóðûí 

äóíäàæ ìýäýý,  õóð òóíàäàñíû  íèéëáýðèéí ìýäýýã òóñ òóñ àøèãëàñàí. 
Óðãàìàëæèëòûí ÿëãàâðûí èíäåêñèéã òîîöîõ àðãà ç¿é
Óðãàìàëæëûí ÿëãàâðûí èíäåêñ (NDVI)- èéí ýõ ìýäýý íü 10000-ð ¿ðæ¿¿ëñýí 

á¿õýë òîîí óòãàä õºðâ¿¿ëñýí áàéäàã ó÷ðààñ -1-ээс +1-èéí õîîðîíäîõ áóòàðõàé 
óòãàä õºðâ¿¿ëýõ øààðäëàãàòàé. 
 Íîãîîí óðãàìëûí NDVI ìýäýý íü 0-1- èéí õîîðîíä õýëáýëçäýã áºãººä ¿¿ë, 
öàñ, àñãà õàä çýðýã óðãàìàë áèø áèåò¿¿äèéí óòãà 0<1 õ¿ðòýëõ áóòàðõàé òîîí 
óòãàòàé áàéäàã. 

Òóõàéëáàë:
              NDVI = (NIR-RED) / (NIR+RED)       (1)                                                                     
¯¿íä: NDVI- óðãàìàëæëûí íîðì÷èëñîí ÿëãàâðûí èíäåêñ / Normalized Difference 
Vegetation Index/
NIR- ¿çýãäýõ ãýðëèéí óëààí òóÿàíû ìóæèä õýìæñýí öàöðàã
RED- íèë óëààí òóÿàíû ìóæèä õýìæñýí öàöðàã
Ãàíãèéí èíäåêñèéã òîäîðõîéëîõ àðãà ç¿é
Ãàíãèéí èíäåêñèéã “RSDI” (Remote sensing drought index) ãýñýí òîâ÷èëñîí ¿ñãýýð 
òýìäýãëýíý. RSDI -íü  äàðààõ òîìü¸îãîîð òîäîðõîéëîãäîíî.           
                                                                            
             
    (2)   

RSDI - ãàíãèéí èíäåêñ, i – öýã áóþó ïèêñåë, j -16 õîíîãèéí äóãààð, k – æèë, NDVI 
max , NDVI min- íü  i  öýã äýýð j  äýõü àðàâ õîíîãò àæèãëàãäñàí NDVI-èéí õàìãèéí èõ 
áà áàãà óòãà áàéäàã. 
Õýýðèéí ñóäàëãààíû àðãà ç¿é 
Óðãàìëûí áèîìàññûí ñóäàëãààã 2011 îíû 8-ð ñàðûí I àðàâ õîíîãò íèéò 3 ººð 
ëàíäøàôòòàé ãàçðààñ 27 äýýæèéã øóãàìàí òðàíñåêòûí àðãààð àâñàí. 
            NDVI= (P+ (P+1) + (P-1)) /3                               (3)
   
  P, (P+1), (P-1) - Íýãæ òàëáàé äàõü óðãàìëûí áèîìàññ

 Ñóäàëãààíû àæëûí ¿ð ä¿í 
 Óðãàìàëæëûí ÿëãàâðûí íîðì÷èëñîí èíäåêñèéã òîîöîîëñîí íü 
 MODIS õèéìýë äàãóóëûí NDVI- èéí 16 õîíîã òóòìûí ìýäýýíä àíõàí øàòíû 
áîëîâñðóóëàëò õèéæ,  îëîí æèëèéí àðõèâûí ìýäýýíä ñóóðèëñàí ñóäàëãààíû 
àæëûã õèéæ, óðãàìëàí íºìðºãèéí òºëºâ áàéäëûã îðîí çàéí áîëîí öàã õóãàöààíû 
õóâüä ººð÷ëºëòèéã  çóðãààð õàðóóëñàí (1-ð çóðàã).  

ij

ijk
ijk NDVINDVI

NDVINDVI
RSDI

ij

ij

minmax

max
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1-ð çóðàã.  2000-2011îíóóäûí 193  (VII ñàð) äýõ õîíîãèéí NDVI-èéí ìýäýý

 
 Óðãàìëàí íºìðºãèéí 2000- 2011 îíû VII ñàðûí 12-íû ºäðèéí  193 äàõü õîíîãèéí 
NDVI- èéí ìýäýýã õàðöóóëàí ¿çýõýä ãàíäóó òºëºâ àæèãëàãäàæ áàéñàí. NDVI-èéí 193 
(VII ñàð II 10 õîíîã),  209 (VIII ñàð I 10 õîíîã) äýõ ìýäýýã õàðüöóóëàõàä õàìãèéí ºíäºð 
óòãà íü 2010 îíä 0.277 áàéñàí áîë õàìãèéí áàãà óòãûã 2001 îíä 0.184 ãýñýí óòãàòàé  
áàéëàà (1-ð õ¿ñíýãò). 

 
2000/193 

 
2001/193 

 
2002/193 

 
2003/193 

 
2004/193 

 
2005/193 

 
2006/193 

 
2007/193 

 
2008/193 

 
2009/193 

 
2010/193 

 
2011/193 
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1-ð õ¿ñíýãò
NDVI-èéí 193, 209 äýõ õîíîãèéí õàðüöóóëñàí ìýäýý                                                                                                                                            

             
Õîíîãèéí 

òîî 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

193 0 .211 0.164 0.221 0.250 0.194 0.216 0.242 0.162 0.159 0.156 0.260 0,271

209 0.209 0.205 0.209 0.248 0.229 0.197 0.203 0.214 0.199 0.190 0.295 0,247

ÎÆÄ 0.184 0.183 0.190 0.226 0.199 0.203 0.185 0.169 0.162 0.158 0.232 0.189

Ýðäýíýá¿ðýí ñóìûí óðãàìëûí   2003, 2007, 2010, 2011 îíóóäàä 0.249, 0.222, 
0.277, 0.259 èéì ºíäºð ¿ç¿¿ëýëòýé áàéñàí áîë õàìãèéí áàãà  óòãûã  2001,  2006, 2008, 
2009,  îíä 0.184, 0.188, 0.174, 0.173, ãýñýí óòãûã èëýðõèéëæ áàéñàí. ¯¿íèéã NDVI-
èéí óðãàìàëæëûí çóðàãòàé õàðüöóóëàí ¿çýõýä óðãàìëàí íºìðºãºíä ÿëãààòàé áàéäàë 
àæèãëàãäàæ áàéñàí íü ñóäàëãààíû ¿ð ä¿íãýýñ õàðàãäàæ áàéñàí þì (1-ð çóðàã). Ýíý ¿ð 
ä¿í íü õóð òóíàäàñ, àãààðûí òåìïåðàòóðûí õýëáýëçëýýñ õàìàà÷ ººð ººð áàéâ. 

Õèéìýë äàãóóëûí ìýäýýã óóð àìüñãàëûí ìýäýýòýé õàðöóóëñàí ä¿í  
 Ñóäàëãààíû ìýäýý, ìàòåðèàëûã ¿íäýñëýí Ýðäýíýá¿ðýí ñóìûí 12 æèëèéí õóð 
òóíàäàñíû íèéëáýð, àãààðûí òåìïåðàòóðûí  äóíäæèéã  NDVI- èéí ìýäýýòýé õàðüöóóëæ 
óðãàìëàí íºìðºãò ä¿ãíýëò õèéâ. 
 

2011/193 (VII ñàð II 10 õîíîã)-èéí  
óðãàìëàí íºìðºã

2011/209 (VIII ñàð I 10 õîíîã)-èéí  
óðãàìëàí íºìðºã

2-ð çóðàã. Àãààðûí òåìïåðàòóð, õóð òóíàäàñíû íèéëáýð

NDVI íü ºíäºð óóëûí (òàãèéí) á¿ñë¿¿ðýýð õàðüöàíãóé èõ áàéãàà íü àæèãëàãäàæ 
áàéñàí.  2011 îíä NDVI – èéí óòãà íü ºíäºð ¿ç¿¿ëýëòòýé áàéñàí õýäèéû ÷ ºìíºõ 
îíûõîîñ 0,048 íýãæýýð áàãà áàéæýý. Õàðèí  2011 îíû 193 äýõ õîíîãèéí ìýäýýã 2009, 
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2010 îíòîé õàðüöóóëàõàä 0.011, 0.085 íýãæýýð èõ áàéëàà Õóð òóíàäàñíû õýìæýý VI 
ñàðä èõ áàéñàí ÷ VII, VIII ñàðóóäàä áóóðñàí ¿ç¿¿ëýëòòýé áàéíà. Àãààðûí òåìïåðàòóð 
òîãòìîë VI, VII, VIII ñàðóóäàä äýýã¿¿ð ¿ç¿¿ëýëòòýé áàéãàà íü ñóäàëãààíààñ àæèãëàãäàæ 
áàéñàí. Ýíý íü õóóðàéøèëò èõ áàéñíûã èëòãýæ áàéíà (2-ð çóðàã). 
 Ñóäàëãààíû ÿâöàä NDVI-èéí 2000-2011 îíû óðãàìëûí óðãàëòûí ¿åä õóð 
òóíàäàñíû õýìæýý áóóð÷ àãààðûí òåìïåðàòóð íýìýãäñýíýýð õóóðàéøèõ ÿâö 
ýð÷èìæèæ, òóõàéí ñóìûí  íóòãèéí õýìæýýãýýð ãàíäóó, õóóðàéñàã  òºëºâ àæèãëàãäàæ 
áàéñàí.  Ñ¿¿ëèéí  (2000, 2002, 2004-2007, 2008, 2009) îíóóäûí óóð àìüñãàëûí òºëºâ 
áàéäëûí àãààðûí òåìïåðàòóð äàâàìãàéëæ, õóð òóíàäàñíû õýìæýý áóóðàëòòàé áàéãàà 
íü õóóðàéøèëò èõñýæ áàéãààã èëòãýæ áàéíà. 2001 îíû VII, VIII ñàð, 2003 îíû VIII ñàð, 
2010 îíû VI ñàðä õóð òóíàäàñíû õýìæýý õàðüöàíãóé ºíäºð ¿ç¿¿ëýëòòýé áàéñàí íü 
ñóäàëãààíû ÿâöàä àæèãëàãäàæ áàéâ. Õàðèí 2010 îíû VII ñàðä ýðñ óíàñàí áîë, VIII 
ñàðä ºññºí õàíäëàãà àæèãëàãäàæ áàéñàí þì. Ãýòýë 2011 îíû áàéäëààð VI ñàðä õóð 
òóíàäàñíû õýìæýý ºññºí áîëîâ÷,  VII, VIII ñàðóóäàä ààæìààð áóóðñàí ¿ç¿¿ëýëòòýé 
áàéñàí.

Óðãàìëàí íºìðºãèéí ººð÷ëºëòèéã îëîí æèëèéí äóíäàæòàé  õàðüöóóëñàí ä¿í

 MODIS-èéí õ¿ëýýí àâàõ ñòàíöûã 2007 îíû XI ñàðûí 16-íä ñóóðèëóóëñíààñ õîéø 
ìýäýý õ¿ëýýí àâàõ, áîëîâñðóóëàõ àæèëëàãàà òàñðàëòã¿é ÿâàãäàæ, öàñàí á¿ðõ¿¿ë, îéí 
õýýðèéí ò¿éìýð, øîðîîí øóóðãà, óðãàìëûí çýðýã á¿ðýëäýõ¿¿í¿¿äèéã áîëîâñðóóëàí 
ãàðãàæ áàéíà [6]. Äýýðõ ¿ç¿¿ëýëò¿¿äýýñ NDVI-èéí óðãàìàëæëûí (2000-2010) îíû 
ìýäýýíèé àðõèâèéã öóãëóóëæ, ERDAS, ArcGIS ïðîãðàììóóä äýýð áîëîâñðóóëàëòûí 
àæèë õèéæ ã¿éöýòãýñýí áà õèéìýë äàãóóëûí ìýäýýã áàòàëãààæóóëàõûí òóëä 2011 îíû  
õýýðèéí ñóäàëãààíû ìýäýýã õàì áîëîâñðóóëæ, äàðààõ óòãóóäûã ãàðãàæ ¿íýëýëò ºãºâ. 

NDVI-èéí ìýäýý íü 16 õîíîã òóòàìä íýã çóðàã ãàðãàäàã ó÷èð òóõàéí æèëèéí 
óðãàìàëæëûí òºëºâ áàéäëûã ¿íýëýõýä õàíãàëòòàé ìàòåðèàë áîëäîã. Õèéìýë äàãóóëûí 
16 õîíîãèéí ìýäýý íü áóñàä ñóäàëãààíû ìýäýýëýëòýé õàì áîëîâñðóóëàëò õèéõýä 
õàìãèéí òîõèðîìæòîé õóâààðèëàëò áîëíî. 

MODIS õèéìýë äàãóóëûí NDVI-èéí îëîí æèëèéí äóíäàæ (2000-2010) óòãûã, 
2011 îíû NDVI-èéí óòãàòàé õàðüöóóëæ 16 õîíîã òóòìûí ººð÷ëºëòèéã õàðóóëàâ. 

2-ð õ¿ñíýãò
NDVI-èéí óòãûã õàðüöóóëñàí ä¿í

Äýýðõ õ¿ñíýãòýýñ ¿çýõýä NDVI-èéí ÎÆÄ (îëîí æèëèéí äóíäàæ) ìýäýýã 2011 
îíû ìýäýýòýé õàðöóóëàõàä 0.012 íýãæýýð áóóðñàí ¿ç¿¿ëýëòýé áàéíà. NDVI-èéí îëîí 
æèëèéí äóíäàæ óòãûã óðãàìàë óðãàëòûí äýýä õóãàöàà áîëîõ VII, VIII ñàðóóäûí ìýäýýòýé 
õàðüöóóëàõàä 0.012, 0.029, 0.068 íýãæýýð òóñ òóñ íýìýãäñýí õàíäëàãàòàé áàéñàí [8,9]. 
Ýðäýíýá¿ðýí  ñóìûí òóõàéí æèëèéí (2011 îí) NDVI-èéí VII, VIII ñàðóóäûí ìýäýýã 
îëîí æèëèéí ìýäýýòýé õàðüöóóëàõàä ÎÆÄ –ààñ äýýðõ íýãæýýð ºññºí õàíäëàãàòàé 
áàéãàà íü ñóäàëãààíû ÿâöàä àæèãëàãäàæ áàéñàí þì (2-ð õ¿ñíýãò). 

Ñàð Õîíîã ÎÆÄ 2011 îíû  óòãà
V 145 0.145 0.133
VI 161 0.177 0.158
VI 177 0.195 0.233
VII 193 0.203 0.271
VII 209 0.218 0.247
VIII 225 0.214 0.226
VIII 241 0.196 0.187
IX 257 0.170 0.157
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 Ãàíãèéí èíäåêñèéã òîîöîîëñîí ä¿í 

 Ãàíãèéí óëìààñ óðãàö ºíäºð óóëûí á¿ñýä 12-48%-èàð, öºëºðõºã õýýðèéí á¿ñýä 
28.0-60.3%-èàð áóóð÷, áýë÷ýýðèéí áàãòààìæ íü äóíäæààð ãóðàâíû íýãýýð áóóðäàã ãýæ 
ñóäëàà÷èä òîãòîîñîí áàéíà [2]. 

3-ð çóðàã. Ýðäýíýá¿ðýí ñóìûí 2011 îíû 16 õîíîã òóòìûí ãàíãèéí áàéäàл

Ýðäíýíýá¿ðýí ñóì íü ºíäºð óóëûí (òàãèéí) á¿ñ áîëîí öºëºðõºã õýýðèéí 
á¿ñèéã äàìíàí îðøäîã. Ãàíãèéí èíäåêñèéí (RSDI) óòãûã 2011 îíû áàéäëààð 
çóðàãëàõàä òóõàéí æèëèéí 161 (VI ñàð I 10) äýõ õîíîã áàðóóí óðä õýñýã, õîéä òàëûí 
çàðèì õýñãýýð ãàíòàé,  òºâ áîëîí ç¿¿í õýñãýýð ãàíäóó áàéäàë àæèãëàãäàæ áàéñàí. 
Õàðèí 177 (VI ñàð III 10 õîíîã), 193 (VII ñàð I õîíîã) õîíîãèéí ìýäýýãýýð ¿ðãýëæèëñýí 
ãàíòàé áàéãàà  áîëîâ÷ 193 (VII ñàð I 10 õîíîã) äýõ õîíîãèéí  áàéäëààð áàðóóí áîëîí 
áàðóóí óðàãøàà ãàíãèéí áàéäàë áóóð÷ óðãàìëàí íºìðºã ñàéæèð÷ áàéãàà òºëºâ 
àæèãëàãäàæ áàéñàí. Óðãàìàë óðãàëòûí äýýä õóãàöàà áîëîõ 209 (VIII ñàð I 10 õîíîã) 
äýõ õîíîãèéí ãàíãèéí ýð÷èì áóóð÷ óðãàìëàí á¿ðõýâ÷ íèéò íóòãààð ñàéæèð÷ áàéãàà 
òºëºâ õàðàãäàæ áàéñàí. Àãààðûí òåìïåðàòóð 2011 îíû VII, VIII ñàðä  èõ áàéñàí ÷ 
VI ñàðûí õóð òóíàäàñíû õýìæýý õàíãàëòòàé áàéñàí ó÷ðààñ óðãàìëûí óðãàëòàíä 
íºëººëºõ íºëººëºë íü áàãà áàéñàí ãýæ ¿çýæ áàéíà. Òèéìýýñ 209 (VIII ñàð I  10 
õîíîã)  äýõ õîíîãèéí óðãàìëàí íºìðºã ñàéæèðñàí ¿ç¿¿ëýëòòýé õàðàãäàæ áàéíà. 
Ò¿¿í÷ëýí 225 (VIII ñàð II 10 õîíîã), 241 (IX ñàð I 10 õîíîã) õîíîãóóäàä óðãàìëàí 
íºìðºãèéí ãàðö ýðñ áóóð÷ ãàíäóó, ãàíòàé ¿å¿ä ¿ðãýëæèëæ áàéíà. Ãàíãèéí èíäåêñèéã 
òîäîðõîéëîõ ÿâöàä 2011 îíû õóð òóíàäàñíû õýìæýý 2010 îíòîé õàðüöóóëàõàä 
áàãà çýðýã äîîãóóð ¿ç¿¿ëýëòòýé áàéñàí íü ñóäàëãààíû ÿâöàä àæèãëàãäàæ áàéâ. 

Õýëýëö¿¿ëýã
Ø.Îþóíòóÿà (2008)-èéí ñóäàëãààíààñ ¿çýõýä áýë÷ýýðèéí NDVI-èéí óðãàëòûí 

õóãàöààíààñ õàìààðààä îéä 0.38-0.71, ãîëûí íóãàä 0.31-0.59, òàðèàëàíãèéí 
òàëáàéä 0.01-0.7, óðèíøèíä -0.06-ààñ 0.06 õîîðîíä õýëáýëçýíý. Ãàçðûí íºìðºãèéí 
òºðëººñ õàìààðààä òóõàéí ¿åèéí òåìïåðàòóð õàðèëöàí àäèëã¿é, óðèíøèíä 
õàìãèéí ºíäºð (45.6-50.50Ñ), ãîëûí óñàíä õàìãèéí áàãà (27.2-29.10C) áàéíà. 
Ãàäàðãûí àëüáäî íóãàä õàìãèéí ºíäºð 0.165-0.203, óñàí ãàäàðãàä õàìãèéí áàãà 
0.047-0.097 áàéíà ãýæ ¿çñýí.  

RSDI- 2011/161 RSDI-2011/177 RSDI-2011/193

RSDI-2011/209 RSDI-2011/225 RSDI-2011/241
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 Ñóäëàà÷ Ýðäýíýòóÿà (2004) íü õèéìýë äàãóóëûí NDVI-èéí ìýäýýãýýð 
áýë÷ýýðèéí óðãàìëûí òºëºâ áàéäëûã Ìîíãîë îðíû íèéò íóòàã äýâñãýð (àéìàã, 
ñóì, áàã-îðîí íóòãèéí)-èéã ¿íäýñëýí ñóìûí ò¿âøèí õ¿ðòýë òºäèéã¿é òîäîðõîé 
øóãàìûí äàãóó ¿éë÷ëýõ áîëîìæ á¿õèé ýõ ¿¿ñâýð ãýäãèéã õàðóóëàâ. Ìºí 1982-
2001 îíû õîîðîíä Ìîíãîë îðíû íèéò íóòàã äýâñãýðèéí 18 õóâüä 3-ààñ äýýø æèë, 
¿¿íýýñ 0.5 õóâüä 9 æèë NDVI-èéí áóóðàëò àæèãëàãäñàí ãýæ òýìäýãëýñýí áàéíà. 
Áèäíèé ñóäàëãààíû ä¿íãýýñ ¿çýõýä NDVI-èéí óðãàìàëæëûí óðãàëòûí òºëºâ 
2000-2005 îíû õîîðîíä  0.036-0.004 íýãæýýð íýìýãäñýí áîë 2006-2009 -îíû 
NDVI-èéí óðãàìàëæèë 0.023-0.027  ýðñ áóóðñàí ¿ç¿¿ëýëòòýé áàéëàà. Ýíý íü õóð 
òóíàäàñíààñ õàìààðàëòàé áàéãàà íü ñóäàëãààíû ÿâöàä õàðàãäàâ. Õàðèí 2010 
îíû óðãàìàëæëûí òºëºâ 0.047 íýãæýýð íýìýãäñýí íü ÷èéã õàíãàëòòàé óíàñíûã  
èëòãýõ þì. Îëîí æèëèéí äóíäàæ óòãûã 2011 îíû óòãàòàé õàðüöóóëàí ¿çýõýä îëîí 
æèëèéí äóíäæààñ 0.029-0.068 íýãæýýð ºññºí õàíäëàãà àæèãëàãäàæ áàéãàà äýýðõ 
ñóäëàà÷èéí ñàíààòàé ä¿éæ áàéíà. 

Ãåîýêîëîãèéí õ¿ðýýëýíãýýñ ãàðãàñàí öºëæèëò ò¿¿íèé øàëòãààí, ¿ð äàãàâàð, 
áóóðóóëàõ øèéäë¿¿ä (2009)-èéí ñóäàëãààãààð Ìîíãîëä öàã óóðûí áàéíãûí 
àæèãëàëò õèéñýí ñ¿¿ëèéí 60 æèëèéí ìýäýýãýýð 1940-ººä îíû äóíä ¿å, 1980- ààä 
îíû ¿åä õàìãèéí õóóðàé ¿å òîõèîëäñîí áàéõ þì. Ýíý íü Ìîíãîë îðíû áýë÷ýýðèéí 
óðãàöààð ãàíòàé áàéäëûã ÷àíàðûí õóâüä ¿íýëñýí ¿íýëãýýòýé ñàéí òîõèðñîí 
¿ç¿¿ëýëò ãàðñàí áàéíà. Ýäãýýð ñóäàëãààãààð áîë íóòãèéí 50%-èéã õàìàðñàí 
ãàí 1941-1950 îíä 3, 1950-1960 îíä 1, 1971-1980 îíä 2, 1981-1990 îíä 4 óäàà 
òîõèîëäñîí áàéíà. Ìîíãîëûí ãîâüä 3 æèë òóòàìä 1 óäàà ãàí òîõèîëäîõ ýðýìáýòýé 
þì. Ýíý ñóäàëãààíû ä¿íòýé õàðüöóóëàí ¿çýõýä  ¿ðãýëæèëñýí ãàíòàé áàéãàà  ãýñýí 
íü áèäíèé ñóäàëãààòàé îéðîëöîî áàéãàà þì.

Ä.Õàíäñ¿ðýíãèéí (2011) îíû ñóäàëãààíààñ ¿çýõýä 2011 îíû ãàíãèéí 
èíäåêñèéã òîîöîîëæ ¿çýõýä 6-ð ñàðûí I II III àðàâ õîíîãóóäàä Ýðäýíý ñóìûí 
ºìíºä õýñãýýð ¿ðãýëæèëñýí ãàíòàé áàéñàí áîë VII, VIII ñàðóóäàä õóóðàéøèëòûí 
ýð÷èì áóóð÷, õóð òóíàäàñíû õýìæýý íýìýãäñýí áàéíà ãýæ ¿çñýí. ¯¿íýýñ ¿çýõýä 6-ð 
ñàðä Ìîíãîë îðíû íèéò íóòãààð ¿ðãýëæèëñýí ãàíòàé áàéíà ãýñýí óòãóóä áèäíèé 
ñóäàëãààòàé ä¿éæ áàéíà. 

Ä¿ãíýëò
1. MODIS õèéìýë äàãóóëûí  NDVI ìýäýýíä 12 æèëýýð (2000-2011 îí) ñòàòèñòèê 

áîëîâñðóóëàëò õèéõýä Õîâä àéìãèéí Ýðäýíýá¿ðýí ñóìûí óðãàìàëæëûí èíäåêñ 
2003, 2005 îíóóäàä îëîí æèëèéí äóíäæààñ 0,036-0,004 íýãæýýð íýìýãäñýí, 2006-
2009 îíä 0,023-0,027 íýãæýýð áóóðñàí, 2011 îíä 0,012 íýãæýýð ºññºí íü èëðýâ. 

2. Óðãàìëàí á¿ðõýâ÷èéí òºëºâ áàéäëûã 2000-2011 îíä 193 (VII ñàðûí II 10 
õîíîã), 209 (VIII ñàðûí I 10 õîíîã) äýõ õîíîãèéí ìýäýýãýýð ¿íýëýõýä 2003 îíä 
0,030-0,047; 2010 îíä 0,057-0,073 íýãæýýð òóñ òóñ èõ áàéãàà íü äóðäñàí ¿ç¿¿ëýëò 
òóõàéí á¿ñ íóòàãò óíàñàí õóð òóíàäàñíû õýìæýýòýé õîëáîîòîé þì. 

3. Ýðäýíýá¿ðýí ñóìûí íèéò íóòãààð ãàíãèéí èíäåêñ íü VII ñàðûí II 10 õîíîãèéí 
(193 äýõü) áàéäëààð áàãà áàéñàí áîë VIII ñàðûí II 10 (225 äàõü) õîíîãîîñ ýõëýí 
ãàíòàé ºäð¿¿ä ¿ðãýëæëýõ õàíäëàãàòàé áàéíà. 
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 Summary

 SOME RESULTES OF VEGETATION COVER OF ERDENEBUREN SOUM 
OF KHOVD PROVINCE

1 Khandsuren D., 1Zandanmyadag G.
1MSUA, Ecology and technology development school

Abstract:
During this era where the state of nature is changing due to global warming, the 

information of the geographical research satellite data MODIS, along with a research 
project of the steppes is being used to research and identify the change in the plantation 
coverage of the Erdeneburen sum of Khovd, in order to reach the primary goal, to 
revolu Dry states of plants were observed when compared the information of the plant 
coverage from the 193 days between 2000 and July 12th of 2011. From comparing the 
193th day (2nd of July, 10 days) of MDVI with the 209th day(1st of August, 10 days), the 
highest value was in 2010 (0.277), while the lowest was in 2001(0.181). (1st chart)

The values of the vegetation coverage of the 209th day(1st of August, 10 days) 
from every 16th day from between 2001 and 2011 had shown that the years of 2003, 
2007, 2010 and 2011 had values of 0.249, 0.222, 0.277, 0.259, while years of 2001, 
2006, 2008 and 2009 had low values of 0.184, 0.188, 0.174, 0.173. Comparing this 
to the vegetation pictures from NDVI have shown differences between the vegetation 
coverage vie the research. (4-5th charts) This is the information chart based on the 
weather and temperature changes in NDVI’s 193rd and 209th day. We aimed to show 
every sixteen day’s average using many tears’ average and NDVI6results. So the 
results show that it has increased in values by 0.012. And in 2011 result shows it 
decreased from previous years’ by 0.012 in an index.
     By looking at the weather map in June 2011, fi rst week of forecast says following 
region southern west and north side of region has drought, in central and eastern part 
has slight drought. 

Key words: satellite data, statistic metrological, MODIS (Moderate Resolution 
Imaging Spectroradiotiometer)
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 Ââåäåíèå
Îäíîé èç ãëîáàëüíûõ ìèðîâûõ ïðîáëåì ñîâðåìåííîñòè ÿâëÿåòñÿ 

îïóñòûíèâàíèå. Ó÷èòûâàÿ îñîáûå óñëîâèÿ ñòðàí Öåíòðàëüíîé, Âîñòî÷íîé Åâðîïû 
è Öåíòðàëüíîé Àçèè, ñâÿçàííûå ñ ìíîãîîáðàçèåì ôîðì äåãðàäàöèè çåìåëü, â 
1994 ã. ïðèíÿòà Êîíâåíöèÿ ÎÎÍ ïî áîðüáå ñ îïóñòûíèâàíèåì. Îïóñòûíèâàíèåì 
çàòðîíóòî 3,6 ìëðä. ãà çåìëè â ìèðå – 25 % ñóøè. Áîëåå ÷åì â 110 ãîñóäàðñòâàõ 
ìèðà èìåþòñÿ çàñóøëèâûå òåððèòîðèè, äëÿ êîòîðûõ ñóùåñòâóåò óãðîçà 
îïóñòûíèâàíèÿ. Ìîíãîëèÿ âêëþ÷åíà â ñïèñîê ñòðàí, êîòîðûå ñåðüåçíî ñòðàäàþò 
îò äåãðàäàöèè çåìåëü. Òàê, ïðîöåññàì îïóñòûíèâàíèÿ ïîäâåðæåíû â Ìîíãîëèè 
ñâûøå 64,7 ìëí. ãà çåìåëü èëè 41,3 % òåððèòîðèè ñòðàíû. Ðàñòèòåëüíîñòü ïåðâîé 
ñðåäè êîìïîíåíòîâ ãåîñèñòåì îùóùàåò âîçäåéñòâèå îïóñòûíèâàíèÿ, ïîýòîìó 
èññëåäîâàíèþ åå èçìåíåíèé â ðåçóëüòàòå ýòîãî äèãðåññèîííîãî ÿâëåíèÿ óäåëåíî 
îñîáîå çíà÷åíèå.

Öåëüþ ðàáîòû ÿâëÿåòñÿ âûÿâëåíèå è àíàëèç èçìåíåíèé ðàñòèòåëüíîãî 
ïîêðîâà àðèäíîé êëèìàòè÷åñêîé çîíû Ìîíãîëèè ñ ïîìîùüþ êîìïëåêñà íàòóðíûõ 
è äèñòàíöèîííûõ èññëåäîâàíèé.

Ìàòåðèàëû, ìåòîäû è ïîëó÷åííûå ðåçóëüòàòû
Çà ãîäû âûïîëíåíèÿ ïðîåêòà «Ðàçðàáîòêà ñèñòåìû êîìïëåêñíîé èíäèêàöèè 

ïðîöåññîâ îïóñòûíèâàíèÿ äëÿ îöåíêè ñîâðåìåííîãî ñîñòîÿíèÿ ýêîñèñòåì 
Ñèáèðè è Öåíòðàëüíîé Àçèè, ñîçäàíèå íà åå îñíîâå ïðîãíîçíûõ ìîäåëåé è 
ñèñòåìû ìîíèòîðèíãà» (2008-2011 ãã.) Ïðîãðàììû ôóíäàìåíòàëüíûõ íàó÷íûõ 
èññëåäîâàíèé Ïðåçèäèóìà ÐÀÍ íà òåððèòîðèè Ìîíãîëèè çàëîæåí ðÿä ìîäåëüíûõ 
ìîíèòîðèíãîâûõ ïîëèãîíîâ â ðàçëè÷íûõ øèðîòíûõ çîíàõ ïî ìåðèäèîíàëüíîìó 
òðàíñåêòó 105°-107° â.ä. îò 51° äî 44° ñ.ø. ñ øèðîêèì îõâàòîì òåððèòîðèé ñ 
çàñóøëèâûìè êëèìàòè÷åñêèìè óñëîâèÿìè (ðèñ. 1). Äàííàÿ ðàáîòà ïîçâîëèëà 
âûÿâèòü îñíîâíûå ôàêòîðû, àãåíòû è òðåíäû ðàçâèòèÿ ïðîöåññîâ îïóñòûíèâàíèÿ 
â ðàçëè÷íûõ êëèìàòè÷åñêèõ çîíàõ.
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Ðèñ. 1. Ìîíèòîðèíãîâûé òðàíñåêò

Áàéêàëüñêèé èíñòèòóò ïðèðîäîïîëüçîâàíèÿ ÑÎ ÐÀÍ è Èíñòèòóò êîñìè÷åñêèõ 
èññëåäîâàíèé ÐÀÍ (ÈÊÈ ÐÀÍ) â ðàìêàõ äîãîâîðà î ñîòðóäíè÷åñòâå ïðîâîäÿò 
ñîâìåñòíûå ðàáîòû â îáëàñòè èñïîëüçîâàíèÿ àâòîìàòèçèðîâàííûõ ìåòîäîâ 
ìîíèòîðèíãà ñîñòîÿíèÿ è äèíàìèêè ðàñòèòåëüíîãî ïîêðîâà, îñíîâàííûõ íà àíàëèçå 
âðåìåííîãî õîäà âåãåòàöèîííîãî èíäåêñà NDVI [2]. Ðàñ÷åò NDVI áàçèðóåòñÿ íà 
äâóõ íàèáîëåå ñòàáèëüíûõ, íå çàâèñÿùèõ îò ïðî÷èõ ôàêòîðîâ, ó÷àñòêàõ êðèâîé 
îòðàæåíèÿ ðàñòåíèé: â êðàñíîé îáëàñòè ýëåêòðîìàãíèòíîãî ñïåêòðà (0,6-0,7 ìêì) 
ëåæèò ìàêñèìóì ïîãëîùåíèÿ ñîëíå÷íîé ðàäèàöèåé õëîðîôèëëà âûñøèõ ñîñóäèñòûõ 
ðàñòåíèé, à â áëèæíåé èíôðàêðàñíîé îáëàñòè (0,7-1,3 ìêì) íàõîäèòñÿ îáëàñòü 
ìàêñèìàëüíîãî îòðàæåíèÿ îò êëåòî÷íûõ ñòðóêòóð ëèñòà. Òàêèì îáðàçîì, âûñîêàÿ 
ôîòîñèíòåòè÷åñêàÿ àêòèâíîñòü (ñâÿçàííàÿ, êàê ïðàâèëî, ñ ãóñòîé ðàñòèòåëüíîñòüþ) 
âåäåò ê ìåíüøåìó îòðàæåíèþ â êðàñíîé îáëàñòè ñïåêòðà è ê áîëüøåìó îòðàæåíèþ 
â áëèæíåé èíôðàêðàñíîé. Ñîîòíîøåíèå ýòèõ ïîêàçàòåëåé äðóã ê äðóãó ïîçâîëÿåò 
÷åòêî îòäåëÿòü ðàñòèòåëüíûå îáúåêòû îò äðóãèõ ïðèðîäíûõ îáúåêòîâ è ïðîâîäèòü 
èõ àíàëèç.

Äëÿ èññëåäîâàíèÿ äèíàìèêè ðàñòèòåëüíîãî ïîêðîâà ðàññìîòðåí ìîäåëüíûé 
ïîëèãîí, ðàñïîëîæåííûé â öåíòðàëüíîé ÷àñòè àéìàêà Äóíäãîâü (Ñðåäíåå Ãîáè). 
Ïîëèãîí ðàñïîëîæåí â ïðåäåëàõ àðèäíîé êëèìàòè÷åñêîé çîíû è â áîòàíèêî-
ãåîãðàôè÷åñêîì îòíîøåíèè õàðàêòåðèçóåòñÿ äîìèíèðîâàíèåì ñàêñàóëîâûõ ïóñòûíü 
è îïóñòûíåííûõ ñòåïåé.

Íà òåððèòîðèè àéìàêà Äóíäãîâü ñ ïðîäâèæåíèåì ñ ñåâåðà íà þã ïðîèñõîäèò 
ïîñòåïåííàÿ ñìåíà îò ëàíäøàôòîâ îïóñòûíåííûõ ñòåïåé äî ïîëóïóñòûíü è 
ñàêñàóëîâûõ ïóñòûíü. Îáñëåäîâàíèÿ ïîêàçàëè, ÷òî â óñëîâèÿõ êðàéíå íåäîñòàòî÷íîãî 
óâëàæíåíèÿ (ãîäîâàÿ ñóììà àòìîñôåðíûõ îñàäêîâ ìåíåå 100 ìì íà òåððèòîðèè 
ñîìîíà Óëçèéò þæíîé ÷àñòè àéìàêà Äóíäãîâü, ìàêñèìàëüíàÿ âåëè÷èíîé â 150 ìì 
â ñåâåðíîé, ïîëíîå îòñóòñòâèå ïðåñíûõ ïîâåðõíîñòíûõ âîä) ãîáèéñêèå ëàíäøàôòû 
ñèëüíî óÿçâèìû ê äåãðàäàöèîííûì ïðîöåññàì, â îñîáåííîñòè ê ôèçè÷åñêîìó 
âûâåòðèâàíèþ, äåôëÿöèè, äåãðàäàöèè ðàñòèòåëüíîñòè. È õîòÿ â öåëîì ïî òåððèòîðèè 
àéìàêà Äóíäãîâü ïàñòáèùíàÿ íàãðóçêà íåáîëüøàÿ èç-çà î÷åíü ìàëîé ïëîòíîñòè 
æèâîòíîâîä÷åñêèõ ñòîÿíîê, âîêðóã ñòîÿíîê â ðàäèóñå äî 0,5-0,7 êì çåìíàÿ ïîâåðõíîñòü 
îòëè÷àåòñÿ ñèëüíîé âûáèòîñòüþ ñ ïî÷òè ïîëíûì îòñóòñòâèåì ðàñòèòåëüíîãî ïîêðîâà 
(ïðîåêòèâíîå ïîêðûòèå îò 0 äî 1 %).

Ñåâåðíåå àéìà÷íîãî öåíòðà Ìàíäàëãîâü äîìèíèðóþò þæíîñóõîñòåïíûå 
ëàíäøàôòû, îïóñòûíåííî-ñòåïíûå çàíèìàþò 10-20 %, ñîëîí÷àêîâûå è ñîëîíöîâî-
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ñîëîí÷àêîâûå – ìåíåå 8 % òåððèòîðèè. Ê þãó îò Ìàíäàëãîâü â ïðåäåëàõ 
ñðåäíåãîáèéñêîãî ìîäåëüíîãî ïîëèãîíà ïðåîáëàäàþò îïóñòûíåííî-ñòåïíûå 
ëàíäøàôòû, þæíîñóõîñòåïíûå çàíèìàþò 20-30 %, ñîëîí÷àêîâûå – ìåíåå 9 % 
òåððèòîðèè.

Îñðåäíåííîå çíà÷åíèå NDVI çà ïîñëåäíåå äåñÿòèëåòèå, àãðåãèðîâàííîå 
ïî âñåìó ñðåäíåãîáèéñêîìó ïîëèãîíó, ðàâíî 0,12, ÷òî ãîâîðèò î êðàéíå ñêóäíîé 
ðàñòèòåëüíîñòè (ðèñ. 2).

Ðèñ. 2. Õîä îñðåäíåííîãî âåãåòàöèîííîãî èíäåêñà NDVI çà 2001-2011 ãã.
 äëÿ òåððèòîðèè ñðåäíåãîáèéñêîãî ïîëèãîíà

Ïðîâåäåííûé àíàëèç âðåìåííîãî õîäà NDVI ïîêàçûâàåò óìåíüøåíèå åãî 
çíà÷åíèé â 2011 ã. â àâãóñòå (ñ 0,17 äî 0,135) è â èþíå (ñ 0,15 äî 0,125) ïî ñðàâíåíèþ 
ñ 2010 ã., ÷òî ñâèäåòåëüñòâóåò î ñóùåñòâóþùåì òðåíäå êñåðîôèòèçàöèè è áåç 
òîãî ñêóäíîé ðàñòèòåëüíîñòè Ãîáè. Ñðàâíåíèå ðåçóëüòàòîâ ïðîâåäåííûõ íàìè 
íàòóðíûõ ãåîáîòàíè÷åñêèõ îáñëåäîâàíèé 2011 ã. ñ ðåçóëüòàòàìè îáñëåäîâàíèé 
2010 ã. ãîáèéñêèõ ó÷àñòêîâ ïî ýêîëîãè÷åñêèì ãðóïïàì ïîäòâåðæäàåò ýòîò âûâîä, 
ñâèäåòåëüñòâóÿ îá óâåëè÷åíèè äîëè ðàñòåíèé-ýâêñåðîôèòîâ â ïðîåêòèâíîì 
ïîêðûòèè ðàçíûõ ó÷àñòêîâ íà 12-15 %, ïîêàçûâàÿ ïðîäîëæàþùóþñÿ èíâàçèþ 
ýâêñåðîôèòíûõ ïóñòûííûõ âèäîâ ðàñòåíèé íà ñåâåð.

Åùå áîëåå íàãëÿäíî òðåíä êñåðîôèòèçàöèè ãîáèéñêîé ðàñòèòåëüíîñòè 
äåìîíñòðèðóåò àíàëèç èíäåêñîâ NDVI òåððèòîðèè Ñðåäíåãîáèéñêîãî ïîëèãîíà 
ïî ðàçíîâðåìåííûì ñåíòÿáðüñêèì ñíèìêàì Landsat TM 1990 è 2010 ãã. Òàê, 
åñëè â ñåíòÿáðå 1990 ã. 75 % ïëîùàäè ïîëèãîíà õàðàêòåðèçîâàëîñü çíà÷åíèåì 
NDVI 0-0,1, òî â ñåíòÿáðå 2011 ã. ïëîùàäè ñî çíà÷åíèÿìè NDVI, ðàâíûìè 0-0,1 
ñîñòàâèëè óæå 92 % (ðèñ. 3, òàáë. 1).

Òàáëèöà 1
Êëàññèôèêàöèÿ ïî ãðàäàöèÿì NDVI ìîäåëüíîãî ïîëèãîíà þæíåå ã. Ìàíäàëãîâü

NDVI
10 ñåíòÿáðÿ 1990 ã. 4 ñåíòÿáðÿ 2011 ã.

Ïëîùàäü, êì2 Ïëîùàäü, % Ïëîùàäü, êì2 Ïëîùàäü, %
0,0-0,1 28,2315 75 34,8506 92
0,1-0,2 8,941 24 2,888 8
0,2-0,3 0,5481 1 0,0054 0
0,3-0,4 0,0234 0

Âñåãî: 37,744 100 37,744 100
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à) á)
Ðèñ. 3. Èçîáðàæåíèÿ NDVI ìîäåëüíîãî ïîëèãîíà þæíåå ã. Ìàíäàëãîâü: 

à) 10.09.1990; á) 04.09.2011. Ëåãåíäà â òàáë. 3.

Àíàëèç ìåòåîðîëîãè÷åñêèõ äàííûõ ñâèäåòåëüñòâóåò î ïðîÿâëåíèè â ÕÕI 
âåêå â Ãîáè áîëåå ñèëüíûõ çàñóõ â ëåòíèé ïåðèîä, ÷åì â ìèíóâøåì ñòîëåòèè, ÷òî 
íà íàø âçãëÿä, ÿâëÿåòñÿ îñíîâíûì ôàêòîðîì äèãðåññèîííîãî òðåíäà ãîáèéñêîé 
ðàñòèòåëüíîñòè.

Ìîíèòîðèíãîâûå èññëåäîâàíèÿ ãîáèéñêèõ ãåîñèñòåì âêëþ÷àëè òàêæå íàòóðíûå 
îáñëåäîâàíèÿ ðàñòèòåëüíîñòè, ïî÷â, ôîðì ðåëüåôà, ñîöèîëîãè÷åñêèå îïðîñû 
ìåñòíîãî íàñåëåíèÿ ñ öåëüþ îöåíêè àíòðîïîãåííîãî âîçäåéñòâèÿ íà ãåîñèñòåìû [3]. 
Ïðè âûïîëíåíèè íàòóðíûõ ãåîáîòàíè÷åñêèõ èññëåäîâàíèé íà êàæäûé ìîíèòîðèíãîâûé 
ó÷àñòîê ñîñòàâëÿëàñü äåòàëüíàÿ òàáëèöà ñ îöåíêîé ðàñïðîñòðàíåíèÿ êàæäîãî âèäà 
ïî ÷èñëåííîñòè, ïðîåêòèâíîìó ïîêðûòèþ, ôèòîìàññå (òàáë. 2).

Òàáëèöà 2
Ðàñòèòåëüíîñòü ïîëóïóñòûííîãî ãîáèéñêîãî ó÷àñòêà

(44º37′8,82′′ N, 106º17′4,09′′ E, H = 1170-1180 ì, 05.08.2011)

Âèä, æèçíåííàÿ 
ôîðìà

×èñëåííîñòü Ïðîåêòèâíîå ïîêðûòèå Íàäçåìíàÿ 
ôèòîìàññà

ýêç./ 
100 
ì2

% îò îáùåé 
÷èñëåííîñòè

% % îò îáùåãî 
ïðîåêòèâíîãî 

ïîêðûòèÿ

ã/ì2 % îò îáùåé 
íàäçåìíîé 
ôèòîìàññû

Êóñòàðíèêè:
Caragana bungei 12 3,3 1,5 5,4 – –
Haloxylon 
ammodendron 7 1,9 2,0 7,2 – –

Ïîëóêóñòàðíè÷êè:
Anabasis 
brevifolia 86 23,6 8,0 28,7 4,5 36,8

Artemisia 
xerophytica 12 3,3 0,5 1,8 – –

Ajania trifi da 16 4,4 1,5 5,4 – –
A.fruticulosa 4 1,1 0,2 0,7 – –

Ìíîãîëåòíèå òðàâû, çëàêè:
Stipa gobica 32 8,7 4,5 16,2 2,5 20,5
Ëóê:
Allium 
polyrrhizum 29 7,9 2,5 8,9 1,9 15,6

A.mongolicum 8 2,2 1,0 3,6 0,7 5,7
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Ðàçíîòðàâüå:
Asparagus 
gobicus 6 1,6 0,2 0,1 0,8

Lagochilus 
ilicifoius 7 1,9 0,1 0,3 – –

Rheum nanum   5 1,4 0,1 0,3 – –
Scorzonera 
divaricata 4 1,1 0,2 0,7 – –

Ptilotrichum 
canescens 11 3,0 0,1 0,3 0,4 3,3

Astertamnus 
centralasiaticus 9 2,5 0,5 1,8 – –

Îäíî-äâóëåòíèå òðàâû:
Bassia dasiphylla 25 6,8 1,0 3,6 0,5 4,1

Salsola festipera 21 5,7 0,5 1,8 – –

Èòîãî: 365 27,8 12,2
Âñå ðàñòåíèÿ íà ìîíèòîðèíãîâûõ ó÷àñòêàõ ïîäðàçäåëÿëèñü íà 

ýêîëîãè÷åñêèå ãðóïïû ïî çàñóõîóñòîé÷èâîñòè. Ñðàâíèòåëüíûé àíàëèç ìîíèòîðèíãà 
ðàñòèòåëüíîñòè ñâèäåòåëüñòâóåò î ñóùåñòâåííîì óâåëè÷åíèè â ïðîåêòèâíîì 
ïîêðûòèè ðàñòèòåëüíîñòè â 2011 ã. ïî ñðàâíåíèþ ñ 2010 ã. ýâêñåðîôèòíûõ, 
õàðàêòåðíûõ äëÿ ïóñòûííîé ëàíäøàôòíîé çîíû, âèäîâ (Allium polyrrizum). Â 
ðàâíèííûõ êàìåíèñòûõ îïóñòûííåííûõ ñòåïÿõ þæíåå Ìàíäàëãîâü (ðèñ. 4) äîëÿ 
ýâêñåðîôèòîâ â ïðîåêòèâíîì ïîêðûòèè óâåëè÷èëàñü ñ 76,7 ïî 91,1 % (ðèñ. 5).

Ðèñ. 4. Ó÷àñòîê ëóêîâîé ïóñòûííîé ñòåïè â 7 êì þæíåå
 Ìàíäàëãîâü (45°41′ ñ. ø., 106°16′ â.ä.). Àâãóñò 2011 ã.

Ðèñ. 5. Ðåçóëüòàòû îáñëåäîâàíèÿ ñîñòàâà ðàñòèòåëüíîñòè íà ó÷àñòêå Ìàíäàëãîâü 
(ðàâíèííûå êàìåíèñòûå ëóêîâûå ïóñòûííûå ñòåïè)
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Â íèçêîãîðíûõ ðàñ÷ëåíåííûõ êàìåíèñòûõ ïóñòûííûõ ñòåïÿõ (ðèñ. 6) äîëÿ 
ýâêñåðîôèòîâ â ïðîåêòèâíîì ïîêðûòèè óâåëè÷èëàñü ñ 54,5 äî 78,3 % (ðèñ. 7). 
Ïðåäñòàâëåííûå íà äâóõ ïîñëåäíèõ ðèñóíêàõ ó÷àñòêè êàìåíèñòûõ îïóñòûíåííûõ 
ñòåïåé õàðàêòåðèçóþòñÿ çíà÷åíèåì NDVI 0,0÷0,1.

Ðèñ. 6. Ïóñòûííûå ñòåïè íà ïðåäãîðíûõ ãîáèéñêèõ ó÷àñòêàõ â 13 êì ñåâåðî-âîñòî÷íåå 
Õóëä (45°04′ ñ.ø., 105°45′ â.ä.). Àâãóñò 2011 ã.

Ðèñ. 7. Ðåçóëüòàòû îáñëåäîâàíèÿ ñîñòàâà ðàñòèòåëüíîñòè íà ó÷àñòêå Õóëä
(íèçêîãîðíûå ðàñ÷ëåíåííûå êàìåíèñòûå ïóñòûííûå ñòåïè)

Âûâîäû
1. Ïðîâåäåííûå èññëåäîâàíèÿ ñ èñïîëüçîâàíèåì ìåòîäîâ, îñíîâàííûõ 

íà ó÷åòå ðàçëè÷èé â ñïåêòðàëüíîì îòðàæåíèè äëÿ ðàçíûõ êàíàëîâ îïòè÷åñêîãî 
äèàïàçîíà, â ñîâîêóïíîñòè ñ ïîëåâûìè íàòóðíûìè èçìåðåíèÿìè ñâèäåòåëüñòâóþò 
î òîì, ÷òî äåãðàäàöèÿ ðàñòèòåëüíîãî ïîêðîâà íà èññëåäóåìûõ ïîëèãîíàõ 
óñèëèâàåòñÿ.

2. Ìåòîäû äèñòàíöèîííîãî çîíäèðîâàíèÿ, îñíîâàííûå íà àíàëèçå 
ïðîñòðàíñòâåííî-âðåìåííîé âàðèàöèè áèîôèçè÷åñêèõ ïàðàìåòðîâ 
ðàñòèòåëüíîñòè, ïîçâîëÿþò îïåðàòèâíî âûÿâëÿòü ó÷àñòêè ýêîëîãè÷åñêîé 
íàïðÿæåííîñòè, îáóñëîâëåííûå äåãðàäàöèåé ðàñòèòåëüíîãî ïîêðîâà è 
îïóñòûíèâàíèåì.

3. Çíà÷åíèÿ NDVI äëÿ ðàçëè÷íûõ ëàíäøàôòíûõ çîí õàðàêòåðèçóþòñÿ 
ñâîèìè îñîáåííîñòÿìè, ïîýòîìó âûÿâëåííûå ïî äèñòàíöèîííûì ìàòåðèàëàì 
àðåàëû NDVI ñ öåëüþ èõ ëàíäøàôòíîé èíäèêàöèè äîëæíû áûòü îáÿçàòåëüíî 
èäåíòèôèöèðîâàíû ìàòåðèàëàìè íåïîñðåäñòâåííûõ íàòóðíûõ íàáëþäåíèé.



Ботаникийн хүрээлэнгийн эрдэм шинжилгээний бүтээл ,  №24 ,  2012   Scientifi c Proceedings Institute of Botany

~135~

4. Äëÿ ïðåäîòâðàùåíèÿ ðàçâèòèÿ ïðîöåññîâ äåãðàäàöèè è îïóñòûíèâàíèÿ 
çåìåëü íà âûÿâëåííûõ ó÷àñòêàõ ñ íàèáîëüøåé ýêîëîãè÷åñêîé íàïðÿæåííîñòüþ 
íåîáõîäèìî ïðèíÿòèå ñðî÷íûõ îðãàíèçàöèîííî-õîçÿéñòâåííûõ ìåðîïðèÿòèé ïî 
ñîõðàíåíèþ åñòåñòâåííîé ðàñòèòåëüíîñòè (ìåëèîðàöèÿ, ðåãóëèðîâàíèå âûïàñà 
ñêîòà è ò.ä.).
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Summary

VEGETATION DYNAMICS OF ARID CLIMATIC ZONE OF MONGOLIA
WITH THE HELP OF VEGETATION INDEX NDVI

1Tsydypov B.Z., 1Voloshin A.L., 1Batueva D.Zh., 1Garmaev E.Zh., 
1Ayurzhanaev A.A., 2Chimeddorj Ts.

1Baikal institute for nature management SB RAS, Ulan-Ude, Russia
2Mongolian state agriculture university

e-mail: bz61@binm.bscnet.ru

Abstract:
For investigation of vegetation dynamics the model polygon in the Central 

Mongolia (Middle Gobi) is considered. It is located in arid climatic zone. It is 
characterized by the dominance of saxaul deserts and desert steppes in phytological 
and geographical relationship. NDVI values for the test site on the last decade (2001-
2011) from February to November are calculated. The average NDVI value over the 
last decade is equal to 0.1, indicating sparse vegetation. The performed analysis of 
NDVI temporal variations shows decrease NDVI values in 2011 compared to 2010. 
This shows the current trend of aridity of sparse vegetation of the Gobi desert.

NDVI images are constructed on the base of multispectral Landsat TM imagery 
for September 1990 and 2010. Almost the entire territory of the polygon vegetation 
digression during this period are traced.

Key words: vegetation dynamics, NDVI values
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ÀÐÕÀÍÃÀÉ ÀÉÌÃÈÉÍ ÈÕÒÀÌÈÐ ÑÓÌÛÍ ÒÀÐÈÀËÀÍÃÈÉÍ ÁÎËÎÍ 
ÀÒÀÐØÑÀÍ ÃÀÇÐÛÍ ×ÀÍÀÐÛÍ ÕßÍÀÍ ÁÀÒÀËÃÀÀ

1Ýíõìàà Ý.,  2Ýðäýíýáàò Á., 2Öýöýãýý Ä., 2Ìàíüäàðü Ä.
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2  “Ãëîáóñ” ÕÕÊ Ãàçàð çîõèîí áàéãóóëàëòûí ìýðãýæëèéí áàéãóóëëàãà,  e-mail: globus_gazar@yahoo.com

Õóðààíãóé
  Àðõàíãàé àéìãèéí Èõòàìèð ñóìûí òàðèàëàíãèéí áîëîí àòàðøñàí ãàçðûí òºëºâ áàéäàëä ¿íýëãýý 
ºãºõ, òàëáàéí ÷àíàðûí õÿíàí áàòàëãààíû çóðàã õèéõ, ãàçðûí íýãäñýí ìýäýýëëèéí ñàíã á¿ðä¿¿ëýõ çîðèëãîòîé 
ñóäàëãààíû àæèë ã¿éöýòãýæ, ¿ð ä¿íä 2011 îíû áàéäëààð 65 ãà òàëáàéä òºìñ, õ¿íñíèé íîãîî òàðèàëñàí áà 
àòàðøñàí òàëáàé 1146 ãà áàéãààã òîãòîîâ.
  Òàðèàëàíãèéí òàëáàéí îð÷èìä 50-55 õóâèéí åðºíõèé á¿ðõýöòýé Àëàã ºâñ-¿åòýí-õÿëãàíàò (Stipa 
krylovii, Cleistogenes squarrosa, Leymus chinensis)  á¿ëãýìäýë çîíõèëæ áàéëàà. Õàðèí àòàðøñàí íèéò òàëáàéä 35-
40 õóâèéí åðºíõèé á¿ðõýöòýé Óëàëæ-¿åòýíò á¿ëãýìäýë çîíõèëîí óðãàæ áàéâ. Àòàðøñàí òàëáàéä õºë ãàçðûí 
óðãàìëûí ýçëýõ õóâü áàãàñàæ (15-20), ¿åòýí  (Cleistogenes squarrosa, Alopecurus alpinus, Stipa krylovii), àëàã ºâñíèé 
îðîëöîî íýìýãäýæ áàéãàà íü áàéãàëèéí àÿñààð íºõºí ñýðãýõ ¿éë àæèëëàãàà ÿâàãäàæ áàéãààã èëýðõèéëæ 
áàéíà. Òàëáàéíóóäûí õÿíàí áàòàëãààíû òàëáàéí çóðãèéã M1:50 000 õýìæýýñòýéãýýð ¿éëäýâ. 

 
Çàíãèëàà ¿ã: Õÿíàí áàòàëãàà, òàðèàëàíãèéí òàëáàé, àòàðøñàí òàëáàé, 

ãàçàð àøèãëàëò, äàâõàðãà
 

Óäèðòãàë 
Ìîíãîë Óëñûí Ãàçðûí òóõàé õóóëèéí 58-ð ç¿éëä çààñíààð ãàçðûí íýãäìýë 

ñàíãèéí ¿íäñýí àíãèëëûí ãàçðóóäàä 5 æèëä 1 óäàà ãàçðûí òºëºâ áàéäàë, ÷àíàðûí 
õÿíàí áàòàëãààíû àæëûã øèíý÷èëýí õèéæ áàéõààð çààñàí áàéäàã (Ãàçðûí òºëºâ 
áàéäàë, ÷àíàðûí õÿíàí áàòàëãàà õèéõ àæëûí çààâàð, 1998).

×àíàðûí õÿíàí áàòàëãààíû àæëûã õèéñíýýð òóõàéí ãàçðûí áàéðøèë, õýëáýð 
õýìæýýã òîäîðõîéëîõûí äýýð áàéãàëèéí óíàãàí òºðõ áàéäàë, îäîîãèéí òºëºâ 
áàéäëûã õóóëèíä çààñàí ¿ç¿¿ëýëò¿¿äýýð òîäîðõîéëæ, ¿íýëýëò ä¿ãíýëò ºãºõ, ò¿¿íèé 
íººö áàÿëãèéã öààøèä õýðõýí àøèãëàõ õàìãààëàõ òàëààð ìåíåæìåíòèéí çºâ 
áîäëîãûã òîäîðõîéëîõ, òýäãýýðèéã óëñûí õýìæýýíèé íýãäñýí íýã òýìäýãëýãýý äàíñ 
á¿ðòãýëä îðóóëàõ, òàëáàéíóóäûí çóðãèéã áèé áîëãîõ èíãýñíýýð ãàçðûí  íýãäñýí íýã 
ìýäýýëëèéí ñàíã á¿ðä¿¿ëýõ, ãàçðûí ÷àíàðûí ººð÷ëºëòºíä òºðººñ òàâèõ õÿíàëò, 
ãàçðûí ýäèéí çàñãèéí ¿íýëãýýã òîãòîîõ çýðýã ãàçðûí õàðèëöààíû îëîí àñóóäëóóäûã 
òºðèéí áîäëîãûí õýìæýýíä õóóëèàð çîõèöóóëàõ áîëîìæ á¿ðäýíý.

Àðõàíãàé àéìãèéí Èõòàìèð ñóìûí òàðèàëàíãèéí áîëîí àòàðøñàí ãàçðûí 
òºëºâ áàéäàëä ¿íýëãýý ºãºõ, òàëáàéí ÷àíàðûí õÿíàí áàòàëãààíû çóðàã õèéæ, 
ãàçðûí íýãäñýí ìýäýýëëèéí ñàíã á¿ðä¿¿ëýõ íü áèäíèé àæëûí ãîë çîðèëãî áàéâ. 
Äàðààõ çîðèëòóóäûã äýâø¿¿ëæ àæèëëàëàà. ¯¿íä: 

1. Òàðèàëàíãèéí áîëîí àòàðøñàí ãàçðûí õýìæýý, áàéðøèë, õèë õÿçãààðûã 
òîãòîîõ

2. Øèíýýð ýçýìøèæ, àøèãëàæ áóé ãàçðûí ìýäýýëëèéã çóðàãò íýìæ îðóóëàõ
3. Òàðèàëàíãèéí áîëîí àòàðøñàí òàëáàéí Ì1: 50 000 õýìæýýñò ÷àíàðûí 

õÿíàí áàòàëãààíû çóðàã çîõèîõ
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 Ñóäàëãààíû àðãàç¿é, öóãëóóëñàí ìàòåðèàë 
 Ñóäàëãààíû àæëûã 3 ¿å øàòòàé ÿâóóëàâ. ¯¿íä: 
1. Áýëòãýë ¿å: Àðõàíãàé àéìãèéí Èõòàìèð ñóìûí 2005 îíä õèéãäñýí òàðèàëàíãèéí 

õÿíàí áàòàëãààíû àæëûí òàéëàí, 2010 îíû ãàçðûí óëñûí á¿ðòãýëèéí ìàòåðèàë, 
2011 îíû ñòàòèñòèêèéí ìýäýý, òóñ ñóìûí 1:100 000 õýìæýýñò õºðñíèé çóðàã, 
òàðèàëàíãèéí òàëáàéí 1:25 000 õýìæýýñò çóðàã, 1:100 000, 1:50 000 áîëîí 
1:25 000 õýìæýýñò áàéðç¿éí çóðàã, 2009 îíä õèéãäñýí òàðèàëàíãèéí òàëáàéí 
êàäàñòðûí çóðàã, õèéìýë äàãóóëûí çóðàã çýðýã ìàòåðèàëóóäûã àøèãëàí àæëûí 
ýõ çóðàã áýëäýâ.

2. Õýýðèéí ñóäàëãààíû ¿å: Òàëáàéíóóäûí õèë õÿçãààðûã íàðèéâ÷èëàí 
òîãòîîõ, õóó÷èí îáúåêòóóäûí áàéðøëûã ãàçàð äýýð íü òóëãàõ, øèíý íýìýëò 
ººð÷ëºëò¿¿äèéã çóðàãò íýìæ îðóóëàõ, íýãæ òàëáàðûí êîîðäèíàòûã òîãòîîõ, 
ò¿¿íèé òºëºâ áàéäàë, ýêîëîãèéí ººð÷ëºëòºíä ¿íýëýëò ä¿ãíýëò ºãºõ ìºí 
ò¿¿íèéã ýçýìøèæ, àøèãëàæ áàéãàà èðãýä, àæ àõóéí íýãæèéí á¿ðòãýë ãàðãàõ, 
øààðäëàãàòàé ãàçðóóäûí çóðãèéã ôîòî õàëüñàíä áóóëãàõ, øèíæèëãýýíä ñîðüö 
àâàõ, øèíýýð õàãàëñàí ãàçðûí õèë çààã, áàéðøëûã çóðàãò îðóóëàõ çýðýã 
àæëóóäûã õèéæ ã¿éöýòãýëýý. 

3. Ìàòåðèàë áîëîâñðóóëàõ ¿å: Çóðàãëàëûí àæëûã ãàçàðç¿éí ìýäýýëëèéí  
ñèñòåìèéí Erdas Imagine 9.1, Arc GIS 9.3, ARC VIEW 3.3 ïðîãðàìì àøèãëàí 
òóñ òóñ  õèéâ. Òàëáàéí õýìæýýã 2009 îíä õèéãäñýí òàðèàëàíãèéí ãàçðûí 
êàäàñòðûí çóðàãëàëûí õýìæýýãýýð àâëàà. 
×àíàðûí õÿíàí áàòàëãààíû çóðàãëàëûã áîëîâñðóóëàõ.
Òàðèàëàíãèéí ãàçðûí òºëºâ áàéäàë, ÷àíàðûí õÿíàí áàòàëãààíû çóðàãëàëûí 

àæëûã 1 ä¿ãýýð õ¿ñíýãòýä çààñàí àãóóëãûã ìºðäëºã áîëãîí, äàðààõ äàâõàðãûí íýð, 
ãàçðûí àíãèëëûí êîäûã ¿¿ñãýíý (Àðõàíãàé àéìãèéí òàðèàëàíãèéí ãàçðûí õÿíàí 
áàòàëãààíû àæëûí òàéëàí. 2011). 

   1-ð õ¿ñíýãò
Òàðèàëàíãèéí áîëîí àòàðøñàí  ãàçðûí òºëºâ áàéäàë, ÷àíàðûí

õÿíàí áàòàëãààíû äàâõàðãóóäûí íýð, êîä

¹ Äàâõàðãûí
     íýð Àíãèëëûí íýð Äýä àíãèëëûí íýð Çóðàõ 

õýëáýð

Ãàçðûí 
àíãèëëûí 

êîä

1

Àøèãò óðãàìàë 
áîëîí ãýð 

á¿ëèéí 
õýðýãöýýíèé 

íîãîîíû 
òàëáàé

Èðãýäèéí 
ãýð á¿ëèéí 

õýðýãöýýíèé ãàçàð

Õ¿íñíèé íîãîîíû òàëáàé

Òàëáàé

126

Æèìñ æèìñãýíèé òàëáàé 127

Òýæýýëèéí óðãàìëûí òàëáàé 128

Àøèãò óðãàìàë

Æèìñ æèìñãýíèé öýöýðëýã 129

Ýìèéí óðãàìëûí ïëàíòàöè 130

Ãî¸ë ÷èìýãëýëèéí, öýöýðëýã 
¿ðæ¿¿ëãèéí ãàçàð 131
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2

Òàðèàëàíãèéí 
ãàçàð

Óñàëãààòàé 
òàðèàëàíãèéí 

òàëáàé

Óðèíøèëñàí òàëáàé

Òàëáàé

110
ªíæººñºí òàëáàé 111
Òàðèàëñàí òàëáàé 112
Yð òàðèàíû òàëáàé 113

Òºìñíèé òàëáàé 114

Õ¿íñíèé íîãîîíû òàëáàé 115
Òýæýýëèéí óðãàìàë òàðüñàí 

ãàçàð 116
Òåõíèêèéí óðãàìàë òàðüñàí 

ãàçàð 117

Óñàëãààã¿é 
òàðèàëàíãèéí 

òàëáàé

Óðèíøèëñàí òàëáàé

Òàëáàé

118
ªíæººñºí òàëáàé 119

Òàðèàëñàí òàëáàé 120
Yð òàðèàíû òàëáàé 121

Òºìñíèé òàëáàé 122
Õ¿íñíèé íîãîîíû òàëáàé 123

Òýæýýëèéí óðãàìàë òàðüñàí 
ãàçàð 124

Òåõíèêèéí óðãàìàë òàðüñàí 
ãàçàð 125

3 Àòàðøñàí 
ãàçàð Àòàðøñàí òàëáàé Áýë÷ýýðèéí ýäëýí Òàëáàé 132

4 Ãîë Ãîë

Òîì ãîë
Çóðààñ

1
Äóíä çýðãèéí ãîë 2
Ò¿ð óðñãàëòàé ãîë 3

5
Çàì Çàì

Óëñûí ÷àíàðòàé çàì

 Çóðààñ

1
Àéìàã õîîðîíäûí çàì 2

Îðîí íóòãèéí çàì 3
Òºìºð çàì 4

6 Íýð òîîòòîé 
ºíäºðëºã Òîîò ºíäºðëºã

Ãåîäåçèéí õàòóó öýã

Öýã

1

Íýð òîîò ºíäºðëºã 2
Îâîî 3
Äàâàà 4

Áàãèéí òºâ 5

Yéëäâýð óóðõàé 6
Ñóäàëãàà ÿâóóëñàí ãàçàð
Àðõàíãàé àéìãèéí Èõòàìèð ñóìûí íóòàã íü Ìîíãîë îðíû ôèçèê ãàçàðç¿éí 

ìóæëàëààð Õàíãàé-Õýíòèéí óóëàðõàã èõ ìóæèéí Õàíãàéí ìóæèéí Õàíãàéí ãîë íóðóóíû 
òîéðîãò õàìðàãäàõ áºãººä Èäýð, Õàíóé, ×óëóóò ãîëóóäûí õºíäèéä áàéðëàíà. Ñóìûí 
ýäýëáýð ãàçàð íü ä.ò.ä. 1350 - 1680 ì ºíäºðò îðøèõ áà ãàçðûí ãàäàðãûí åðºíõèé 
òºðõèéã îéò õýýðèéí øèíæ áàéäàë àãóóëñàí óóëàðõàã ãàäàðãà çîíõèëæ, äóíäàæ ºíäºð 
íàì áýñðýã óóëñ, òýäãýýðèéí õîîðîíäîõ ºðãºí íàðèéí àì õºíäèéí¿¿ä á¿ðä¿¿ëíý. Ìºí 
òóñ ñóì íü Ìîíãîë îðíû óðãàìàë-ãàçàðç¿éí ìóæëàëààð Õàíãàéí óóëûí îéò õýýðèéí 
òîéðîãò õàìðàãääàã (Þíàòîâ, 1976).

Òóñ ñóìûí òàðèàëàíãèéí ãàçðûí á¿òöèéã òºìñ, õ¿íñíèé íîãîî äàíãààðàà 
á¿ðä¿¿ëíý. Àòàðøñàí áîëîí òàðèàëàíãèéí òàëáàéíóóä áàéãàëèéí íºõöºë áàéäàë, 
õºðñíèé ¿ðæèë øèìèéí õóâüä ¿ð òàðèà, ìàëûí òýæýýë òàðèàëàõàä èë¿¿ òîõèðîìæòîé. 

Ñóìûí òàðèàëàíãèéí ãîë ãàçàð íü Àðöàò ãîë, ªëºíòèéí ãîëûí õºíäèéä 
òºâëºðºõ áà òýäãýýðèéí èõýíõ íü òýãøèâòýð ãàäàðãàòàé áºãººä óñàí õàíãàìæèéí 
àñóóäëàà äýýðõ ãîëîîñ øèéäýõ áîëîìæòîé. Ñîöèàëèñò íèéãìèéí ¿åä ¿ð òàðèà, ìàëûí  
òýæýýë òàðüæ áàéãààä 1990 îíû ¿åýñ çàõ çýýëèéí õÿìðàëä ºðòºí àòàðøóóëñàí áà 
òàëáàéíóóäàä õ¿íèé ¿éë àæèëëàãààòàé íºõºí ñýðãýýëòèéí àæèë õèéãäýýã¿é áºãººä 
îäîîãèéí áàéäëààð õºë ãàçðûí óðãàìëûí ¿å ºíãºð÷ ¿åòýí áóóðöàãòíû ¿å ýõýëæ 
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áàéãàëèéí àÿñààðàà íºõºí ñýðãýæ áàéíà. Òàðèàëàíãèéí òàëáàéíóóäûã 1960 îíîîñ 
ýõëýí îëîí æèë òàñðàëòã¿é àøèãëàæ èðñýí ó÷èð ñàëõèíû ýëýãäýë ýâäðýëä òîäîðõîé 
õýìæýýãýýð ºðòñºí áàéíà. 

Ñóäàëãàà ÿâóóëñàí 8-ð ñàðä àãààðûí òåìïåðàòóð, õóð òóíàäàñ îëîí æèëèéí 
äóíäæèéí îð÷èì áàéñàí. Òóñ ñóìûí íóòàã ä.ò.ä ºíäºðæèëòèéí õóâüä ÕÀÀ-í òàðèàëàëò 
õèéõ áîëîìæã¿é ÷ àãààðûí òåìïåðàòóð, ÷èéãèéí õàíãàìæèéí õóâüä òîõèðîõîîð áàéíà.
  
  Ñóäàëãààíû ¿ð ä¿í

Òàðèàëàíãèéí òàëáàé áîëîí àòàðøñàí ãàçàð îð÷ìûí óðãàìàëæèë: 
Ñóäàëãàà ÿâóóëñàí òàðèàëàíãèéí òàëáàéí îð÷èìä 50-55 õóâèéí åðºíõèé 

á¿ðõýöòýé Àëàã ºâñ-¿åòýí-õÿëãàíàò (Stipa krylovii, Cleistogenes squarrosa, Leymus 
chinensis) á¿ëãýìäýë çîíõèëíî. Òóñ á¿ëãýìäýëä Stipa krylovii 13 õóâü, ¿åòýí 4-10 
õóâü, àëàã ºâñ 4-6 õóâü òóñãàãèéí á¿ðõýöòýé áàéíà. Õàðèí àòàðøñàí íèéò òàëáàéä 
35-40 õóâèéí åðºíõèé á¿ðõýöòýé Óëàëæ-¿åòýíò (Cleistogenes squarrosa, Alopecurus 
alpinus, Carex duriuscula) á¿ëãýìäýë çîíõèëæ áàéëàà. ¯¿íýýñ   12 %, Alopecurus 
alpinus 8 %, Carex duriuscula 4 %, Elymus chinensis 3 %-èéí òóñãàãèéí á¿ðõýöòýé 
çîíõèëíî. 1992 îíîîñ õîéø àòàðøóóëñàí òàëáàéíóóäàä Cleistogenes squarrosa, 
Alopecurus alpinus, Carex duriuscula, Stipa krylovii  çýðýã ¿åòýí îâãèéí óðãàìàë ìºí 
àëàã ºâñíèé îðîëöîî íýìýãäñýí áàéíà (2-ð õ¿ñíýãò).

2-ð õ¿ñíýãò

 Àðõàíãàé àéìãèéí Èõòàìèð ñóìûí òàðèàëàíãèéí áîëîí àòàðøñàí 
òàëáàé îð÷ìûí óðãàìàë á¿ëãýìäýë

Á¿ëãýìäëèéí                 
íýð

Á¿ëãýìäëèéí 
åðºíõèé 
òóñãàãèéí 
á¿ðõýö, %

Óðãàìëûí íýð Òóñãàãèéí 
á¿ðõýö, %
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Àëàã ºâñ-
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õÿëãàíàò
50-55

Stipa êrylovii Roshev. 13

Cleistogenes squarrosa (Roshev.) 
Ohwi.

10

 Leymus chinensis (Trin.) Keng. 8

Carex duriuscula  C.AMey. 6

Agropyron cristatum (L.) P.B. 5

Artemisia frigida Willd. 4

Potentilla bifurca L. 4

Stellera chamaejasme L. 2
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Óëàëæ-¿åòýíò 35-40

Cleistogenes squarrosa (Roshev.) 
Ohwi.

12

Alopecurus alpinus Smith. 8

Carex duriuscula  C.A Mey. 4

Leymus chinensis (Trin.) Keng. 3

Heteropappus hispidus (Thunbg.) 
Less.

2

Carum carvi L. 1.5

Chenopodium album L. 1.5

Artemisia adamsii Bess. 1

Cannabis ruderalis Janisch. 1

Polygonum convolvulus L. 1

Artemisia macrocephala Jacquem. 0.9

Malva mohileviensis Down. 0.9

Stipa krylovii Roshev. 0.8

Convolvulus arvensis L. 0.8

Amaranthus retrofl exus L. 0.5

  
  Òàðèàëàíãèéí ãàçðûí ÷àíàð áàéäàë

Àðõàíãàé àéìãèéí Èõòàìèð ñóìûí õýìæýýãýýð 12 òàëáàéí íèéò 65 ãà ãàçàð 
òàðèàëàëò õèéñýí áàéíà. ¯¿íýýñ 55.88 ãà òàëáàé áóþó 85.9 õóâüä íü òºìñ, õ¿íñíèé 
íîãîî òàðüñàí áà 9.6 ãà òàëáàé áóþó 14.7 õóâüä íü ìîä ¿ðæ¿¿ëæýý. Íèéò òàëáàéí 
18.28 ãà íü Çàñàã äàðãûí òàìãûí ãàçðûí ýçýìøèëä áàéäàã áà áóñàä 46.72 ãà òàëáàé 
íü õóâü õ¿ì¿¿ñèéí ýçýìøèëä áàéíà (3-ð õ¿ñíýãò). 

 3-ð õ¿ñíýãò
Àðõàíãàé àéìãèéí Èõòàìèð ñóìûí òàðèàëàíãèéí ãàçðûí

 òºëºâ áàéäàë, ÷àíàðûí óëñûí õÿíàí áàòàëãààíû íýãäñýí ¿ç¿¿ëýëò (2011 îí)
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1 2 3 4 5 6 7 8 9 10 11

1 Äýëèéí 
¿ç¿¿ð 020400035 3 Èðãýí òºìñ, õ/

íîãîî 1970 1660 47° 34’ 36.4”           
101° 16’ 52.8” Äóíä 3-5

2 Äýëèéí 
¿ç¿¿ð 020400036 0.3 Èðãýí òºìñ, õ/

íîãîî 1970 1660 47° 34’ 30.1”           
101° 17’ 07.2” Äóíä 3-5

3 Äýëèéí 
¿ç¿¿ð 020400037 0.1 Èðãýí òºìñ, õ/

íîãîî 1970 1660 47° 34’ 27.1”           
101° 17’ 11.2” Äóíä 3-5



Ботаникийн хүрээлэнгийн эрдэм шинжилгээний бүтээл ,  №24 ,  2012   Scientifi c Proceedings Institute of Botany

~141~

4 Äýëèéí 
¿ç¿¿ð 020400038 1.9 Èðãýí òºìñ, õ/

íîãîî 1970 1660 47° 34’ 26.8”           
101° 17’ 05.5” Äóíä 3-5

5 Äýëèéí 
¿ç¿¿ð 020400039 35.1 Èðãýí òºìñ, õ/

íîãîî 1970 1660 47° 34’ 21.1”           
101° 16’ 55.5” Äóíä 3-5

6 Òàðèàíû 
ìóõàð 020400040 3 Èðãýí òºìñ, õ/

íîãîî 1970 1660 47° 32’ 40.4”           
101° 18’ 38.4” ¯ã¿é 3-5

7 Òàðèàíû 
ìóõàð 020400041 2.7 Èðãýí òºìñ, õ/

íîãîî 1970 1660 47° 32’ 30.1”           
101° 18’ 28.1” ¯ã¿é 3-5

8 Äàâààíû 
àð 020400042 2.38 ÇÄÒÃ òºìñ, õ/

íîãîî 2000 1660 47° 31’ 54.6”           
101° 20’ 00.0” ¯ã¿é  3-5

9 Äàâààíû 
àð 020400043 0.3 ÇÄÒÃ òºìñ, õ/

íîãîî 2000 1660 47° 31’ 49.6”           
101° 22’ 54.4” ¯ã¿é 3-5

10 Äàâààíû 
àð 020400044 9.6 ÇÄÒÃ ìîä 

¿ðæ¿¿ëýã 2000 1660 47° 32’ 41.8”           
101° 22’ 50.6” ¯ã¿é 3-5

11 Ñóìûí 
òºâ 020400045 5.9 ÇÄÒÃ òºìñ, õ/

íîãîî 2000 1620 47° 36’ 21.3”           
101° 13’ 23.1” ¯ã¿é 3-5

12 Ñóìûí 
òºâ 020400046 1.2 Èðãýí òºìñ, õ/

íîãîî 2000 1660 47° 36’ 03.1”           
101° 11’ 52.6” ¯ã¿é 3-5

Òàðèàëàíãèéí ãàçðóóä íü Äýëèéí ¿ç¿¿¿ð, Òàðèàíû ìóõàð, Äàâààíû àð, ñóìûí 
òºâ ãýñýí 4 ãàçàð áàéõ áà Äýëèéí ¿ç¿¿ðò íèéò 5 òàëáàéí 40.4 ãà ãàçàð òºìñ, õ¿íñíèé 
íîãîî òàðüñàí áàéíà. Ýäãýýð òàëáàéíóóäûã 1970 îíîîñ õîéø òàðèàëàíãèéí ãàçàðò 
àøèãëàæ ýõýëñýí áºãººä äàëàéí ò¿âøèíýýñ äýýø 1660 ìåòðèéí ºíäºðò áàéðëàäàã. Ìºí 
äóíä çýðãèéí ÷óëóóòàé, 3-5 õóâü õîã óðãàìëûí òàðõàöòàé, õîðòîí øàâüæ ìýðýã÷èäýä 
ºðòººã¿é áàéëàà.

Òàðèàíû ìóõàðò 2 òàëáàéí 5.7 ãà ãàçàð áàéõ áºãººä ýíä òºìñ, õ¿íñíèé íîãîî 
òàðèàëñàí. 1970 îíä àòàð ãàçðûã õàãàëàí òàðèàëàëò õèéæ ýõýëæýý. Äàëàéí ò¿âøèíýýñ 
äýýø 1660 ìåòðèéí ºíäºðò áàéðëàõ áºãººä ÷óëóóã¿é, õîã óðãàìëûí òàðõàëò 3-5 õóâü, 
õîðòîí øàâüæ ìýðýã÷èäýä ºðòººã¿é áàéíà.

Äàâààíû àðûí 3 òàëáàéí 12.28 ãà ãàçàð òºìñ, õ¿íñíèé íîãîî, ìîä òàðèàëñàí 
áà 2000 îíîîñ òàðèàëàíãèéí ãàçðààð àøèãëàæ ýõýëñýí. Äàëàéí ò¿âøèíýýñ äýýø 1660 
ìåòðèéí ºíäºðò áàéðëàäàã áà ÷óëóóã¿é, õîã óðãàìàë 3-5 õóâü, õîðòîí øàâüæ ìýðýã÷ 
áàéõã¿é. 

Ñóìûí òºâä áàéðëàõ 2 òàëáàéí 7.1 ãà ãàçàðò òºìñ, õ¿íñíèé íîãîî òàðüñàí áàéâ. 
Àòàðøñàí ãàçðûã 2000 îíîîñ õîéø òàðèàëàíãèéí ãàçàðò àøèãëàñàí. Òóñ òàëáàéíóóä 
íü äàëàéí ò¿âøèíýýñ äýýø 1620, 1660 ìåòðèéí ºíäºðò áàéðëàõ áºãººä ÷óëóó áàéõã¿é, 
õîã óðãàìàë 3-5 õóâüòàé òàðõñàí, õîðòîí øàâüæ ìýðýã÷èäýä ºðòººã¿é áàéâ.

Àòàðøñàí ãàçðûí ÷àíàð áàéäàë
Áèäíèé ñóäàëãààãààð Àðõàíãàé àéìãèéí Èõòàìèð ñóìàíä 2011 îíû áàéäëààð 

íèéò 34 òàëáàéí 1146 ãà àòàðøñàí òàëáàé áàéãàà íü òîãòîîãäîâ. Ýäãýýð òàëáàéíóóä 
íü îäîî òóñ ñóìûí Çàñàã äàðãûí òàìãûí ãàçðûí ýçýìøèëä áàéäàã. 1960 îíîîñ ýõëýí 
àøèãëàæ áàéãààä 1992 îíîîñ õîéø àæ àõóéí ººð÷ëºëòèéí óëìààñ àøèãëàõàà áîëüæ 
àòàðøñàí íü ºäãºº ñýðãýæýý (4-ð õ¿ñíýãò).
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4-ð õ¿ñíýãò 
Àðõàíãàé àéìãèéí Èõòàìèð ñóìûí àòàðøñàí ãàçðûí 

òºëºâ áàéäàë, ÷àíàðûí óëñûí õÿíàí áàòàëãààíû íýãäñýí ¿ç¿¿ëýëò (2011 îí)
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1 2 3 4 5 6 7 8 9 10 11

1 Îâîîíû àð 020400001 34.3 ÇÄÒÃ 1960 1992 1660 47° 33’ 46.6”           
101° 14’ 15.4” ¯ã¿é 15

2 Îâîîíû àð 020400002 114.4 ÇÄÒÃ 1960 1992 1660 47° 34’ 02.7”           
101° 15’ 02.7” Äóíä 15

3 Îâîîíû àð 020400003 8.6 ÇÄÒÃ 1960 1992 1660 47° 33’ 25.7”           
101° 12’ 31.2” ¯ã¿é 15

4 Îâîîíû àð 020400004 70.6 ÇÄÒÃ 1960 1992 1660 47° 33’ 54.4”           
101° 16’ 57.0” Äóíä 15

5 Îâîîíû àð 020400005 19.7 ÇÄÒÃ 1960 1992 1660 47° 33’ 30.8”            
101° 16’ 59.3” Èõ 15

6 Îâîîíû àð 020400006 18.1 ÇÄÒÃ 1960 1992 1660 47° 33’ 16.9”           
101° 16’ 46.4” Äóíä 15

7 Îâîîíû àð 020400007 31 ÇÄÒÃ 1960 1992 1660 47° 33’ 11.4”           
101° 17’ 08.7” Áàãà 15

8 Îâîîíû àð 020400008 20.6 ÇÄÒÃ 1960 1992 1660 47° 33’ 04.8”           
101° 18’ 15.7” ¯ã¿é 15

9 Îâîîíû àð 020400009 13.7 ÇÄÒÃ 1960 1992 1660 47° 33’ 01.9”           
101° 16’ 44.1” ¯ã¿é 15

10 Îâîîíû àð 020400010 10.5 ÇÄÒÃ 1960 1992 1660 47° 33’ 51.3”           
101° 15’ 37.3” ¯ã¿é 15

11 Äàâààíû àð 020400011 60.9 ÇÄÒÃ 1960 1992 1660 47° 32’ 55.4”           
101° 19’ 38.5” Áàãà 15

12 Äàâààíû àð 020400012 15.7 ÇÄÒÃ 1960 1992 1660 47° 32’ 47.9”           
101° 20’ 16.7” ¯ã¿é 15

13 Äàâààíû àð 020400013 8.9 ÇÄÒÃ 1960 1992 1660 47° 32’ 34.3”           
101° 19’ 06.8” ¯ã¿é 15

14 Äàâààíû àð 020400014 17.8 ÇÄÒÃ 1960 1992 1660 47° 32’ 25.3”           
101° 19’ 26.5” ¯ã¿é 15

15 Äàâààíû àð 020400015 22.6 ÇÄÒÃ 1960 1992 1660 47° 32’ 20.3”            
101° 19’ 55.0” ¯ã¿é 15

16 Äàâààíû àð 020400016 11.6 ÇÄÒÃ 1960 1992 1660 47° 32’ 24.0”           
101° 20’ 17.3” ¯ã¿é 15

17 Äàâààíû àð 020400017 13.9 ÇÄÒÃ 1960 1992 1660 47° 32’ 45.5”           
101° 20’ 38.4” ¯ã¿é 15

18 Äàâààíû àð 020400018 7.2 ÇÄÒÃ 1960 1992 1660 47° 32’ 28.1”           
101° 21’ 53.9” ¯ã¿é 15

19 Äàâààíû àð 020400019 21.8 ÇÄÒÃ 1960 1992 1660 47° 32’ 41.7”           
101° 21’ 54.5” ¯ã¿é 20
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20 Äàâààíû àð 020400020 71.5 ÇÄÒÃ 1960 1992 1660 47° 31’ 10.3”           
101° 20’ 51.7” ¯ã¿é 20

21 Äàâààíû àð 020400021 24.6 ÇÄÒÃ 1960 1992 1660 47° 31’ 11.0”           
101° 21’ 10.2” ¯ã¿é 20

22 Äàâààíû àð 020400022 15.5 ÇÄÒÃ 1960 1992 1660 47° 32’ 07.7”           
101° 22’ 29.4” ¯ã¿é 20

23 Äàâààíû àð 020400023 19.4 ÇÄÒÃ 1960 1992 1660 47° 32’ 35.3”           
101° 23’ 19.5” ¯ã¿é 20

24 ªëºíòèéí 
ãîë 020400024 32.1 ÇÄÒÃ 1960 1992 1680 47° 32’ 10.1”           

101° 06’ 33.9” ¯ã¿é 20

25 ªëºíòèéí 
ãîë 020400025 108 ÇÄÒÃ 1960 1992 1680 47° 31’ 53.9”           

101° 07’ 55.6” Äóíä 20

26 ªëºíòèéí 
ãîë 020400026 194.1 ÇÄÒÃ 1960 1992 1680 47° 31’ 33.9”           

101° 05’ 53.5” ¯ã¿é 20

27 ªëºíòèéí 
ãîë 020400027 14.2 ÇÄÒÃ 1960 1992 1680 47° 31’ 14.8”           

101° 07’ 24.5” ¯ã¿é 10

28 ªëºíòèéí 
ãîë 020400028 31.6 ÇÄÒÃ 1960 1992 1680 47° 31’ 48.6”           

101° 07’ 26.3” Äóíä 20

29 ªëºíòèéí 
ãîë 020400029 23.4 ÇÄÒÃ 1960 1992 1680 47° 29’ 19.2”            

101° 07’ 56.7” ¯ã¿é 20

30 ªëºíòèéí 
ãîë 020400030 40.1 ÇÄÒÃ 1960 1992 1680 47° 29’ 09.5”            

101° 08’ 23.8” Áàãà 20

31 ªëºíòèéí 
ãîë 020400031 7.3 ÇÄÒÃ 1960 1992 1680 47° 29’ 24.3”           

101° 08’ 19.9” Áàãà 20

32 ªëºíòèéí 
ãîë 020400032 10.3 ÇÄÒÃ 1960 1992 1680 47° 29’ 44.7”           

101° 07’ 27.5” ¯ã¿é 20

33 ªëºíòèéí 
ãîë 020400033 14.1 ÇÄÒÃ 1960 2000 1680 47° 30’ 19.6”           

101° 06’ 50.8” ¯ã¿é 20

34 ªëºíòèéí 
ãîë 020400034 18.2 ÇÄÒÃ 1960 2000 1680 47° 30’ 12.9”           

101° 06’ 07.5” ¯ã¿é 20

Òóñ ñóìûí àòàðøñàí òàëáàéíóóä íü Îâîîíû àð, Äàâààíû àð, ªëºíòèéí ãîë 
ãýñýí 3 õýñýã ãàçàð áàéðëàäàã. Îâîîíû àðûí 10 õýñýã ãàçàðò 341.5 ãà àòàðøñàí òàëáàé 
áàéõ áºãººä äàëàéí ò¿âøèíýýñ äýýø 1660 ìåòð ºíäºðò áàéðëàäàã. Ýäãýýð òàëáàéíóóä 
íü äóíä çýðýã ÷óëóóòàé, 15 õóâèéí õîã óðãàìëûí òàðõàöòàé, õîðòîí øàâüæã¿é áàéâ. 

Õàðèí Äàâààíû àðä áàéðëàõ 13 õýñýã ãàçðûí 311.4 ãà àòàðøñàí òàëáàé íü 
äàëàéí ò¿âøèíýýñ äýýø 1660 ìåòðèéí ºíäºðò áàéðëàäàã. ×óëóó áàéõã¿é áîëîâ÷ 
õîã óðãàìàë çàðèì òàëáàéä 15 õóâü, çàðèìä òàëáàéä íü 20 õóâüòàé òàðõæýý. Õîðòîí 
øàâüæ, ìýðýã÷èäýä ºðòñºí òàëáàé áàéõã¿é áàéëàà.

ªëºíòèéí ãîëä íèéò 11 õýñýã ãàçàð 439.4 ãà àòàðøñàí òàëáàé áàéíà. Òóñ 
òàëáàéíóóä íü äàëàéí ò¿âøèíýýñ äýýø 1680 ìåòðèéí ºíäºðò áàéðëàõ áºãººä çàðèì 
òàëáàé íü äóíä çýðýã ÷óëóóòàé, õîã óðãàìàë 20 õóâüòàé òàðõàæ, õîðòîí øàâüæèä 
ýäýãäýýã¿é áàéíà.
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Ä¿ãíýëò
 2011 îíä òàðèàëàíãèéí 12 òàëáàéí íèéò 65 ãà òàëáàéä òàðèàëàëò õèéæýý. 
¯¿íýýñ 55.88 ãà (85.9 %) òàëáàéä òºìñ, õ¿íñíèé íîãîî, 9.6 ãà (14.7 %) òàëáàéä ìîä 
¿ðæ¿¿ëæýý. Õàðèí àòàðøñàí òàëáàé 1146 ãà áàéãàà áà 2010 îíòîé õàðüöóóëàõàä 423 
ãà-ãààð áàãàññàí áàéíà.
 Òàðèàëàíãèéí òàëáàéí îð÷èìä Àëàã ºâñ-¿åòýí-õÿëãàíàò óðãàìàë á¿ëãýìäýë 
(50-55), õàðèí àòàðøñàí íèéò òàëáàéä Óëàëæ-¿åòýíò (35-40) óðãàìàë á¿ëãýìäýë 
çîíõèëæ áàéíà. 
 Àòàðøñàí òàëáàéä õºë ãàçðûí óðãàìëûí ýçëýõ õóâü áàãàñàæ (15-20), ¿åòýí  
(Cleistogenes squarrosa, Alopecurus alpinus, Stipa krylovii), àëàã ºâñíèé îðîëöîî 
íýìýãäýæ áàéãàëèéí àÿñààð íºõºí ñýðãýæýý.  
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Summary

QUALITY CONTROL VERIFICATION OF CULTIVATING FIELD AND 
ABANDONED FIELD IN IKHTAMIR SOUM, ARKHANGAI AIMAG.

1 Enkhmaa E., ² Erdenebat B., 2Tsetsegee D., 2Manidari D.
1- Institute of Botany, MAS,  Sc.M, e-mail: enkhmaa_05@yahoo.com

² - “Globe” Co.,Ltd. Land professional organization, e-mail: globus_gazar@yahoo.com

Abstract:
The purpose of this study was to evaluate condition of cultivating fi eld and 

abandoned fi eld, make quality control verifi cation picture and establish general land 
database of Ikhtamir soum, Arkhangai aimag. As a result, in 2011, it was estimated that 
potato and vegetable were cultivated on 65 ha and 1146 ha land was abandoned.  
 The Stipa krylovii, Cleistogenes squarrosa and Leymus chinensis community plans 
with 50-55% general cover dominate around the cultivating fi eld. Carex-Poaceae with 
35-40% general cover dominated in the fallow land. The percentage of common weeds 
reduced (15-20%) and Stipa krylovii) increase in the fallow land. It shows that the 
restoration is going on naturally. A map of the areas was made in the M1: 50 000 scale 
for monitoring purpose.  

Key words: Control verifi cation, cultivating fi eld, abandoned fi eld
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Àííîòàöèÿ:
Èññëåäîâàíà ìîðôîëîãè÷åñêàÿ èçìåí÷èâîñòü êîëè÷åñòâåííûõ è êà÷åñòâåííûõ ïðèçíàêîâ øèøåê è 

ñåìÿí ëèñòâåííèöû ñèáèðñêîé íà òåððèòîðèè Âîñòî÷íîé Ñèáèðè è Ñåâåðî-Âîñòî÷íîé Ìîíãîëèè. Âûÿâëåíû 
îñíîâíûå çàêîíîìåðíîñòè èçìåí÷èâîñòè ýòèõ ïðèçíàêîâ. Îïðåäåëåíû ïîïóëÿöèè ñèáèðñêîé ëèñòâåííèöû ñ 
âûñîêîé ñòåïåíüþ èçìåí÷èâîñòè è íàèáîëåå ïåðñïåêòèâíûìè äëÿ ñåëåêöèè è ëåñîðàçâåäåíèÿ ãåíîòèïàìè. 

Êëþ÷åâûå ñëîâà: èçìåí÷èâîñòü, ëèñòâåííèöà, ãåíåðàòèâíûå îðãàíû

Ââåäåíèå1

Â íàñòîÿùåå âðåìÿ ëèñòâåííèöà ñèáèðñêàÿ ÿâëÿåòñÿ îäíîé èç îñíîâíûõ 
ëåñîîáðàçóþùèõ ïîðîä íà òåððèòîðèè Âîñòî÷íîé Ñèáèðè è Ìîíãîëèè. Â 
Âîñòî÷íîé Ñèáèðè ëèñòâåííèöà ñèáèðñêàÿ çàíèìàåò âñþ þãî-çàïàäíóþ ÷àñòü 
Ïðèáàéêàëüÿ è þã Áóðÿòèè. Â Ñåâåðî-Âîñòî÷íîé Ìîíãîëèè ëèñòâåííèöà 
ñèáèðñêàÿ ïðîèçðàñòàåò íà áîëüøåé ÷àñòè ãîð Õýíòýÿ. Âûñîêàÿ ýêîëîãè÷åñêàÿ 
ïëàñòè÷íîñòü è ñëàáàÿ ðåïðîäóêòèâíàÿ èçîëÿöèÿ âûçûâàþò çíà÷èòåëüíóþ 
ìîðôîëîãè÷åñêóþ èçìåí÷èâîñòü âîñòî÷íûõ ïîïóëÿöèé ëèñòâåííèöû ñèáèðñêîé. 
Êðîìå òîãî, ñóùåñòâåííîå âëèÿíèå íà èçìåí÷èâîñòü ëèñòâåííèöû ñèáèðñêîé â 
âîñòî÷íîé ÷àñòè åå àðåàëà îêàçûâàåò íåïîñðåäñòâåííàÿ áëèçîñòü ê ãðàíèöàì 
ðàñïðîñòðàíåíèÿ ëèñòâåííèöû Ãìåëèíà, ÷òî âûçûâàåò çíà÷èòåëüíóþ ìèãðàöèþ 
ãåíåòè÷åñêîãî ìàòåðèàëà îò ýòîãî âèäà â ïðîöåññå èíòðîãðåññèâíîé ãèáðèäèçàöèè. 
Èçó÷åíèå ìîðôîëîãèè âîñòî÷íîñèáèðñêèõ ïîïóëÿöèé ñèáèðñêîé ëèñòâåííèöû 
ïðèâåëî ê âûäåëåíèþ íåêîòîðûõ âíóòðèâèäîâûõ òàêñîíîâ (var. lenensis, baicalensis, 
transbaicalensis) (Ìèëþòèí, 1983), êîòîðûå ðàçëè÷àþòñÿ ïî ñòåïåíè ïðîÿâëåíèÿ 
ãèáðèäèçàöèîííûõ ïðîöåññîâ. Íàèáîëüøåå êîëè÷åñòâî ãèáðèäíûõ ôîðì 
âñòðå÷àåòñÿ â ïîïóëÿöèÿõ var. baicalensis, êîòîðûå íåïîñðåäñòâåííî ïåðåõîäÿò â 
íîâûé ãèáðèäíûé âèäîâîé òàêñîí Larix x czekanowskii Szaf. 

Èññëåäîâàíèå ãèáðèäíûõ ïîïóëÿöèè íà ãðàíèöàõ àðåàëîâ ÿâëÿåòñÿ âàæíûì 
è ïåðñïåêòèâíûì íàïðàâëåíèåì äëÿ èçó÷åíèÿ ãåòåðîçèñíûõ ôîðì ëèñòâåííèöû, 
ïåðñïåêòèâíûõ äëÿ çàãîòîâêè ñåìÿí è ëåñîâîññòîíîâëåíèÿ.

Â äàííîé ðàáîòå ïðîâåäåí ñðàâíèòåëüíûé àíàëèç ìîðôîëîãè÷åñêîé 
èçìåí÷èâîñòè ãåíåðàòèâíûõ îðãàíîâ ëèñòâåííèöû ñèáèðñêîé â ñåâåðíûõ è þæíûõ 
ðàéîíàõ Âîñòî÷íîé Ñèáèðè. Êðîìå òîãî, äëÿ îòðàæåíèÿ áîëåå ïîëíîé êàðòèíû 
ìîðôîëîãè÷åñêîãî ðàçíîîáðàçèÿ â ïåðèôåðèéíûõ ïîïóëÿöèÿõ ëèñòâåííèöû 
ñèáèðñêîé ïðîàíàëèçèðîâàíû ïîêàçàòåëè âàðèàöèè ýòèõ ïðèçíàêîâ â ãîðàõ 
Ìîíãîëèè. 

1 
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Îáúåêòû è ìåòîäû èññëåäîâàíèÿ
 Îáúåêòîì íàøèõ èññëåäîâàíèé áûëè ïîïóëÿöèè ëèñòâåííèöû ñèáèðñêîé, 
ïðîèçðàñòàþùèå â Âîñòî÷íîé Ñèáèðè è â ñåâåðî-âîñòî÷íûõ ðàéîíàõ Ìîíãîëèè íà 
ñêëîíàõ ãîð Õýíòýÿ. Õàðàêòåðèñòèêè ïðîáíûõ ïëîùàäåé ïðåäñòàâëåíû â òàáëèöå 
1.Èçìåí÷èâîñòü èçó÷àëàñü ïî òàêèì ïðèçíàêàì, êàê: äëèíà è øèðèíà øèøåê, 
÷èñëî ñåìåííûõ ÷åøóé â øèøêå, ôîðìà êðàÿ ñåìåííîé ÷åøóè, îïóøåííîñòü 
ñåìåííûõ ÷åøóé, ìàññà 1000 ñåìÿí è ïîêàçàòåëè èõ ïîñåâíûõ êà÷åñòâ. Âàðèàöèÿ 
êîëè÷åñòâåííûõ ïðèçíàêîâ îïðåäåëÿëàñü ìåòîäàìè ìàòåìàòè÷åñêîé ñòàòèñòèêè 
è îöåíèâàëàñü ïî øêàëå Ñ.À. Ìàìàåâà (1972).

Îïðåäåëÿëèñü ïîêàçàòåëè âíóòðèïîïóëÿöèîííîé èçìåí÷èâîñòè èññëåäóåìûõ 
êîëè÷åñòâåííûõ ïðèçíàêîâ, âûðàæàåìûå êîýôôèöèåíòîì âàðèàöèè (Cv%). 
Èçìåí÷èâîñòü êà÷åñòâåííûõ ïðèçíàêîâ óñòàíàâëèâàëàñü ñ ïîìîùüþ îïðåäåëåíèÿ 
ïðîöåíòíûõ ñîîòíîøåíèé âñòðå÷àåìîñòè ïðèçíàêà â ïîïóëÿöèÿõ.

 Òàáëèöà 1 
Õàðàêòåðèñòèêè ïðîáíûõ ïëîùàäåé

Ìåñòî ñáîðà 
ìàòåðèàëà ¹ ï/ï

Ãåîãðàôè÷åñêèå êîîðäèíàòû
Òèï ëåñà Áîíèòåò

ñ. ø. â.ä.

Âàíàâàðà 60º19´ 102º15´ ðàçíîòðàâíûé IV

×åìäàëüñê 59º38´ 103º19´ åëüíèê çåëåíîìîøíûé V

Óñòü-Êóò 56º46´ 105º45´ ðàçíîòðàâíûé III

Æèãàëîâî 54º48´ 105º09´ îñî÷êîâî-ëèøàéíèêîâûé IV

Êîñàÿ ñòåïü 52º50´ 106º06´ ðàçíîòðàâíûé II

Îëüõîí 53º12´ 107º20´ ëèñòâåííè÷íàÿ ðåäèíà IV

Êÿõòà 50º20´ 106º20´ êóñòàðíè÷êîâûé IV

Äæèäà 50º50´ 105º57´ çëàêîâî-ðàçíîòðàâíûé III

Åëáàê 49º07´ 106º48´

ðàçíîòðàâíûé

IV

Áèíäýð-Îáî 48º27´ 110º13´ IV

Öýíõýð-Ìàíäàë 47º47´ 109º03´ V

Ìóíãåí-Ìîðüò 48º20´ 108º39´ IV

Áîãäî-Óëà 47º44´ 106º58´ IV

Ïðèìå÷àíèå: ï/ï – ïðîáíàÿ ïëîùàäü

 Èç-çà îãðàíè÷åííîñòè ýêñïåðèìåíòàëüíîãî ìàòåðèàëà, ñâÿçàííîé ñ 
íåóäîâëåòâîðèòåëüíûìè óðîæàÿìè ñåìÿí â ðàéîíå èññëåäîâàíèÿ çà ïîñëåäíèå 
ãîäû, â íåêîòîðûõ ïîïóëÿöèÿõ äàííûå ïî êà÷åñòâåííûì ïðèçíàêàì ñåìÿí íå 
áûëè ïîëó÷åíû. 

Ðåçóëüòàòû è îáñóæäåíèå
Изменчивость морфометрических признаков шишек
Ìîðôîìåòðè÷åñêèå ïðèçíàêè øèøåê ëèñòâåííèöû èìåþò âàæíîå 

çíà÷åíèå äëÿ åå âíóòðèâèäîâîé ñèñòåìàòèêè è àíàëèòè÷åñêîé ñåëåêöèè, 
îäíàêî çíà÷èòåëüíàÿ èçìåí÷èâîñòü è ïîëèãåííîå íàñëåäîâàíèå ýòèõ ïðèçíàêîâ 
óñëîæíÿþò èõ äèàãíîñòèêó è êëàññèôèêàöèþ. Êðîìå òîãî, ýòè ïðèçíàêè 
çíà÷èòåëüíî êîððåëèðóþò ìåæäó ñîáîé, ïî ëèòåðàòóðíûì äàííûì (Ïóòåíèõèí 
è äð., 2004) êîýôôèöèåíòû êîððåëÿöèè èçìåíÿþòñÿ îò 0,5 äî 0,8, ÷òî äåëàåò 
åùå áîëåå ñëîæíûì èõ èñïîëüçîâàíèå äëÿ âíóòðèâèäîâîé äèàãíîñòèêè. Â íàøåé 
ðàáîòå ìû ïðîàíàëèçèðîâàëè âàðèàöèþ ìîðôîìåòðè÷åñêèõ ïðèçíàêîâ øèøåê 
â ïðåäåëàõ ïîïóëÿöèè è íà ìåæïîïóëÿöèîííîì óðîâíå è ïîïûòàëèñü íàìåòèòü 
íàèáîëåå ïåðñïåêòèâíûå äëÿ àíàëèòè÷åñêîé ñåëåêöèè ïîïóëÿöèè ñ âûñîêèì 
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óðîâíåì âàðèàöèè ïðèçíàêîâ. 
Àíàëèç ïîëó÷åííûõ äàííûõ ïîêàçàë, ÷òî âíóòðèïîïóëÿöèîííàÿ èçìåí÷èâîñòü 

â ðàâíèííûõ ïîïóëÿöèÿõ Âîñòî÷íîé Ñèáèðè ïðîÿâëÿåòñÿ â îñíîâíîì íà íèçêîì è 
ñðåäíåì óðîâíÿõ, ïî øêàëå Ñ.À. Ìàìàåâà (1972), ïðè ýòîì îòìå÷àþòñÿ íåêîòîðûå 
òðåíäû óâåëè÷åíèÿ èëè óìåíüøåíèÿ âàðèàöèè â çàâèñèìîñòè îò ýêîëîãè÷åñêèõ 
óñëîâèé ïðîèçðàñòàíèÿ. Â íàèáîëåå ïåññèìàëüíûõ óñëîâèÿõ èíäèâèäóàëüíàÿ 
èçìåí÷èâîñòü ïðèçíàêîâ íåñêîëüêî ñíèæàåòñÿ. Íàïðèìåð, íèçêàÿ âàðèàöèÿ 
ìåòðè÷åñêèõ ïðèçíàêîâ øèøåê îòìå÷åíà â îñòåïíåííûõ èçîëèðîâàííûõ 
ëèñòâåíè÷íèêàõ íà þãå Áóðÿòèè (ïðîáíûå ïëîùàäè ¹ 7, ¹ 8)  (òàáë. 2).

Äðóãàÿ òåíäåíöèÿ âàðèàöèè îòìå÷åíà â ãîðíûõ ïîïóëÿöèÿõ Ìîíãîëèè. 
Ïî äëèíå øèøåê è ÷èñëó ñåìåííûõ ÷åøóé â íèõ óðîâåíü âíóòðèïîïóëÿöèîííîé 
èçìåí÷èâîñòè íà ñêëîíàõ Âîñòî÷íîãî Õåíòýÿ óâåëè÷èâàåòñÿ äî ïîâûøåííîãî 
çíà÷åíèÿ (òàáë. 3).  Íàèáîëüøàÿ âàðèàöèÿ âûÿâëåíà â ðàéîíå ñ. Öýíõýð-Ìàíäàë 
è çàïîâåäíèêà Áîãäî-Óëà íà âûñîòàõ 1560 è 1680 ì íàä ó.ì.  Ïðè ýòîì ïðÿìîé 
çàâèñèìîñòè óâåëè÷åíèÿ âíóòðèïîïóëÿöèîííîé èçìåí÷èâîñòè îò èçìåíåíèÿ 
âûñîòû íàä óðîâíåì ìîðÿ íå óñòàíîâëåíî.

Ïðè èññëåäîâàíèè ãåîãðàôè÷åñêîé èçìåí÷èâîñòè ýòèõ ïðèçíàêîâ 
ñóùåñòâåííûõ çàêîíîìåðíîñòåé, ñâÿçàííûõ ñ èçìåíåíèåì ãåîãðàôè÷åñêîé 
øèðîòû è âûñîòû íàä óðîâíåì ìîðÿ, íå âûÿâëåíî. Ìåæïîïóëÿöèîííûå ðàçëè÷èÿ 
îïðåäåëÿþòñÿ â îñíîâíîì ýêîëîãè÷åñêèìè óñëîâèÿìè ïðîèçðàñòàíèÿ. Íèçêèå 
çíà÷åíèÿ ïàðàìåòðîâ øèøåê âûÿâëåíû â ñåâåðíîé ïîïóëÿöèè â âåðõîâüå 
Ïîäêàìåííîé Òóíãóñêè. 

 Òàáëèöà 2

 Èçìåí÷èâîñòü ðàçìåðîâ øèøåê

Ìåñòî ñáîðà

ìàòåðèàëà
¹ 
ï/ï

Äëèíà øèøåê, ìì Øèðèíà øèøåê, ìì ×èñëî ÷åøóé â 
øèøêå, øò.

Xñð±mx Cv % Xñð±mx Cv % Xñð±mx Cv %

Âàíàâàðà 1 25,7±0,6 12,3 25,2±0,5 10,6 26,2±0,6 13,2

×åìäàëüñê 2 23,3±0,4 7,5 18,3±0,4 11,0 23,6±0,5 9,1

Óñòü-Êóò 3 25,5±0,7 15,3 24,1±0,7 15,4 23,8±0,8 18,8

Æèãàëîâî 4 27,9±0,6 12,3 23,4±0,6 12,8 28,4±0,7 12,8

Êîñàÿ ñòåïü 5 26,7±0,6 12,1 25,8±0,5 10,6 28,0±0,7 13,1

Îëüõîí 6 23,8±0,5 10,8 20,3±0,5 13,9 24,5±0,7 16,7

Êÿõòà 7 26,5±0,5 10,3 25,9±0,4 8,2 27,2±0,6 11,0

Äæèäà 8 25,5±0,6 12,6 22,3±0,5 10,8 31,4±0,7 11,5

Ïðèìå÷àíèå: Xñð – ñðåäíåå çíà÷åíèå ïðèçíàêà íà ïðîáíîé ïëîùàäè; mx – îøèáêà ñðåäíåãî; Ñv – 
êîýôôèöèåíò âàðèàöèè ïðèçíàêà; ï/ï – ïðîáíàÿ ïëîùàäü

Êðîìå òîãî, äåðåâüÿ ñ ìåëêèìè øèøêàìè îáíàðóæåíû â îñòåïíåííîì 
ëèñòâåííè÷íèêå íà îñòðîâå Îëüõîí. Ïîìèìî ïåññèìàëüíûõ óñëîâèé 
ïðîèçðàñòàíèÿ, ïî-âèäèìîìó, áîëåå ñèëüíîå âëèÿíèå íà èçìåí÷èâîñòü ðàçìåðîâ 
øèøåê îêàçûâàåò âîçìîæíàÿ ãèáðèäèçàöèÿ ñ ëèñòâåííèöåé Ãìåëèíà èëè ñ 
ãèáðèäíûì êîìïëåêñîì (ëèñòâåííèöåé ×åêàíîâñêîãî). 

Â þæíûõ ñòåïíûõ  ðàéîíàõ   Áóðÿòèè  (ïðîáíàÿ ïëîùàäü ¹ 8) (òàáë. 
2) è â ãîðàõ Âîñòî÷íîãî Õýíòýÿ â Ìîíãîëèè (òàáë. 3) âûÿâëåíû ïîïóëÿöèè ñ 
ìíîãî÷åøóéíûìè øèøêàìè. ×èñëî ñåìåííûõ ÷åøóé â øèøêå ó äåðåâüåâ ýòèõ 
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ïîïóëÿöèé çíà÷èòåëüíî ïðåâûøàåò ïîêàçàòåëè äàííîãî ïðèçíàêà â äðóãèõ 
íàñàæäåíèÿõ, êàê â Âîñòî÷íîé, òàê è â Çàïàäíîé Ñèáèðè. Øèøêè ñ áîëüøèì 
÷èñëîì ÷åøóé áûëè òàêæå îáíàðóæåíû íà åäèíè÷íûõ  äåðåâüÿõ â     îñòåïíåííûõ    
çëàêîâî- ðàçíîòðàâíûõ ëèñòâåííè÷íèêàõ Õàêàñèè.

 Òàáëèöà 3
 Èçìåí÷èâîñòü ìîðôîìåòðè÷åñêèõ ïðèçíàêîâ øèøåê

 â ãîðíûõ ïîïóëÿöèÿõ Ìîíãîëèè

Ìåñòî ñáîðà 
ìàòåðèàëà

Âûñîòà íàä 
óðîâíåì 

ìîðÿ

Äëèíà øèøåê, ìì ×èñëî ÷åøóé â øèøêå, øò.
Xñð±mx Cv % Xñð±mx Cv %

Åëáàê 1300 25,9±0,3 19,7 33,7±0,3 18,4

Áèíäýð-Îáî 1400 26,9±0,3 10,3 32,3±0,3 19,7

Öýíõýð-
Ìàíäàë 1560 24,5±0,4 22,3 29,4±0,4 24,7

Ìóíãåí-Ìîðüò 1630 28,2±0,2 13,4 36,7±0,2 20,6

Áîãäî-Óëà 1687 21,4±1,3 20,6 28,2±1,1 24,3
Ïðèìå÷àíèå: Xñð – ñðåäíåå çíà÷åíèå ïðèçíàêà íà ïðîáíîé ïëîùàäè; mx – îøèáêà ñðåäíåãî; Ñv – 

êîýôôèöèåíò âàðèàöèè ïðèçíàêà

Èçìåí÷èâîñòü ôîðìû êðàÿ ñåìåííîé ÷åøóè
Â.Í.Ñóêà÷åâ (1924) ñ÷èòàë ýòîò ïðèçíàê îäíèì èç âåäóøèõ â äèàãíîñòèêå 

âèäîâ ëèñòâåííèöû è ïîä÷åðêèâàåë åãî çíà÷åíèå â ïîçíàíèè ôèëîãåíèè ðîäà Larix. 
Â äåíäðîëîãè÷åñêèõ îïèñàíèÿõ âèäîâ è ôîðì ëèñòâåííèöû ïî î÷åðòàíèþ 
âåðõíåãî êðàÿ âûäåëÿþò ÷åøóè îêðóãëûå, ïðÿìîñðåçàííûå, âûåì÷àòûå è ðåæå 
çàçóáðåííûå. Â èññëåäîâàííûõ ïîïóëÿöèÿõ ëèñòâåííèöû ñèáèðñêîé îòìå÷åíî 
àáñîëþòíîå ïðåîáëàäàíèå äåðåâüåâ ñ îêðóãëîé ôîðìîé êðàÿ ñåìåííîé ÷åøóè 
(îò 70 äî 100%) (òàáë. 4).

Òàáëèöà 4 
Âñòðå÷àåìîñòü äåðåâüåâ ñ ðàçëè÷íîé ôîðìîé êðàÿ ñåìåííîé ÷åøóè, %

Ìåñòî ñáîðà ìàòåðèàëà ¹ ï/ï
Ôîðìà êðàÿ ñåìåííîé ÷åøóè

îêðóãëàÿ ïðÿìàÿ Âûåì÷àòàÿ
Âàíàâàðà 1             76,0          20,0 4,0
×åìäàëüñê                           

2             95,0       5,0 -

Óñòü-Êóò 3              76,7         13,3          10,0

Æèãàëîâî 4               86,7         13,3

Êîñàÿ ñòåïü 5             70,0         30,0

Îëüõîí 6             90,0      6,7 3,3

Êÿõòà 7             56,0         20,0         24,0

Äæèäà 8           100,0 - -

Åëáàê 9           100,0

Áèíäýð-Îáî 10             97,0           2,0 1,0

Öýíõýð-Ìàíäàë 11           100,0 - -

Ìóíãåí-Ìîðüò 12           100,0 - -

Áîãäî-Óëà 13           100,0 - -
Ïðèìå÷àíèå: ï/ï – ïðîáíàÿ ïëîùàäü
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Â ðÿäå ïîïóëÿöèé âûÿâëåíî çíà÷èòåëüíîå ïðèñóòñòâèå ïåðåõîäíûõ ôîðì ïî 
ýòîìó ïðèçíàêó. Íàïðèìåð, íà þãî-çàïàäíîì ïîáåðåæüå Áàéêàëà (ïðîáíàÿ ïëîùàäü 
¹5) (òàáë. 4) îáíàðóæåíî äî 30% îñîáåé ñ ïðÿìîé ôîðìîé êðàÿ ñåìåííîé ÷åøóè. 
Â þæíûõ ðàéîíàõ Áóðÿòèè (ïðîáíàÿ ïëîùàäü ¹7) âñòðå÷àåìîñòü îñîáåé ñ ïðÿìîé 
è âûåì÷àòîé ôîðìîé êðàÿ ñåìåííîé ÷åøóè ñîñòàâèëà 20 è 24% ñîîòâåòñòâåííî. 
Ýòè ïîêàçàòåëè çíà÷èòåëüíî ïðåâûøàþò âñòðå÷àåìîñòü ýòîãî ïðèçíàêà, îòìå÷åííóþ 
íàìè ðàíåå (Áàð÷åíêîâ, 2010) â ïîïóëÿöèÿõ Ñðåäíåé Ñèáèðè. Ðåçóëüòàòû íàøèõ 
èññëåäîâàíèé è îáîáùåíèå ëèòåðàòóðíûõ äàííûõ (Äûëèñ, 1947, 1961, 1981; Êðóêëèñ, 
Ìèëþòèí, 1977) óêàçûâàþò íà òî, ÷òî èçìåí÷èâîñòü ýòîãî ïðèçíàêà â Âîñòî÷íîé Ñèáèðè 
îïðåäåëÿåòñÿ ïðåèìóùåñòâåííî ãèáðèäèçàöèîííûìè ïðîöåññàìè ëèñòâåííèöû 
ñèáèðñêîé ñ ëèñòâåííèöåé Ãìåëèíà.  Â ãèáðèäíûõ ïîïóëÿöèÿõ äî 48% îñîáåé èìåþò 
ïðÿìóþ è âûåì÷àòóþ ôîðìó êðàÿ ñåìåííîé ÷åøóè (Ìèëþòèí, 1983).

Èçìåí÷èâîñòü îïóøåííîñòè ñåìåííûõ ÷åøóé 
Îïóøåííîñòü ñåìåííûõ ÷åøóé ëèñòâåííèöû – âàæíûé ïðèçíàê äëÿ 

äèàãíîñòèðîâàíèÿ âèäîâ ëèñòâåííèöû. Èç ïðîèçðàñòàþùèõ íà òåððèòîðèè Ñèáèðè 
âèäîâ ëèñòâåííèöà ñèáèðñêàÿ èìååò íàèáîëåå îïóøåííûå ÷åøóè. Ïðè ýòîì, äàííûé 
âèä ëèñòâåííèöû ÿâëÿåòñÿ è íàèáîëåå ïîëèìîðôíûì ïî ýòîìó ïðèçíàêó. Âñå 
ìíîãîîáðàçèå îïóøåííîñòè ÷åøóé øèøåê îáúåäèíåíî â íåñêîëüêî ãðóïï (òàáë. 5): 
î÷åíü ñèëüíîå îïóøåíèå – ÷åøóè ïîêðûòû ãóñòûì ðûæèì  «âîéëî÷íûì» îïóøåíèåì; 
ñèëüíîå – ÷åøóè ïîêðûâàåò õîðîøî çàìåòíîå ðûæåå îïóøåíèå; ñðåäíåå – ÷åøóè 
îò îñíîâàíèÿ ïðèìåðíî äî ïîëîâèíû ïîêðûòû ðûæåâàòûìè âîëîñêàìè; ñëàáîå – 
ðûæåâàòûå âîëîñêè çàìåòíû ëèøü ó îñíîâàíèÿ ÷åøóé; ñëàáîå áåëåñîå îïóøåíèå – ó 
îñíîâàíèÿ ÷åøóé âèäíû ðåäêèå áåëåñûå âîëîñêè (ïî Ë.È. Ìèëþòèíó, 1983).

Ïðàêòè÷åñêè âî âñåõ èññëåäîâàííûõ íàìè ïîïóëÿöèÿõ ëèñòâåííèöû 
ïðåîáëàäàþò äåðåâüÿ ñ î÷åíü ñèëüíûì (51,6 – 100%) è ñèëüíûì (9,7 – 91,6%) 
îïóøåíèåì ñåìåííûõ ÷åøóé (òàáë. 5). Ïðè ýòîì îòìå÷åíî óâåëè÷åíèå âñòðå÷àåìîñòè 
îñîáåé ñî ñëàáîîïóøåííûìè ñåìåííûìè ÷åøóÿìè â îêðåñòíîñòÿõ ïîñåëêà Óñòü-Êóò 
â ñåâåðíûõ ðàéîíàõ Ïðèáàéêàëüÿ, à òàêæå â ðàéîíå ýâåíêèéñêîãî ïîñåëêà Âàíàâàðà. 
Â ýòèõ ïîïóëÿöèÿõ íàèáîëåå âåðîÿòíî âëèÿíèå ãèáðèäèçàöèè ñ ëèñòâåííèöåé 
Ãìåëèíà, ÷òî îêàçûâàåò ñóùåñòâåííîå âëèÿíèå íà èçìåí÷èâîñòü ýòîãî ïðèçíàêà. Â 
ãîðíûõ ðàéîíàõ Ìîíãîëèè âûÿâëåíî îáñàëþòíîå ïðåîáëàäàíèå äåðåâüåâ ñ ñèëüíî 
è ñðåäíå-îïóøåííûìè ÷åøóÿìè è ëèøü åäèíè÷íî âñòðå÷àþòñÿ øèøêè ñî ñëàáûì 
îïóøåíèåì. 

Òàáëèöà 5
 Âñòðå÷àåìîñòü äåðåâüåâ ñ ðàçëè÷íîé îïóøåííîñòüþ ñåìåííûõ ÷åøóé

Ìåñòî ñáîðà 
ìàòåðèàëà ¹ï/ï

Îïóøåííîñòü ñåìåííûõ ÷åøóé
Î÷åíü 

ñèëüíîå 
îïóøåíèå

Ñèëüíîå 
îïóøåíèå

Ñðåäíåå 
îïóøåíèå

Ñëàáîå 
îïóøåíèå

Ñëàáîå 
áåëåñîå 

îïóøåíèå
Âàíàâàðà 1 51,6 9,7 19,4 19,4 -
×åìäàëüñê 2 46,2     23,1 23,1  7,7 -

Óñòü-Êóò 3 -     32,1 21,4 39,3 7,1

Æèãàëîâî 4 86,7 -      10,0  3,3 -
Îëüõîí 6    100 - - - -
Åëáàê 9 - 91,6  8,4 - -
Áèíäýð-Îáî 10 - 72,0 21,0 7,0 -

Ìóíãåí-Ìîðüò 12 - 65,0 33,0 2,0 -

Áîãäî-Óëà 13 - 86,5 13,5 - -

 Ïðèìå÷àíèå: ï/ï – ïðîáíàÿ ïëîùàäü
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Èçìåí÷èâîñòü ïîêàçàòåëåé êà÷åñòâà ñåìÿí
Ñåìåíà ÿâëÿþòñÿ âàæíûì ñðåäñòâîì ïðîèçâîäñòâà â ëåñíîì õîçÿéñòâå. 

Èçó÷åíèå èõ ñâîéñòâ â ïðåäåëàõ àðåàëà âèäà ÿâëÿåòñÿ íåîáõîäèìûì ýëåìåíòîì 
ðàáîòû ïî âûÿâëåíèþ ñåìåííûõ ðåñóðñîâ. Îñíîâíûìè ïîêàçàòåëÿìè êà÷åñòâà ñåìÿí 
ÿâëÿþòñÿ: ìàññà 1000 ñåìÿí, èõ ïîëíîçåðíèñòîñòü, âñõîæåñòü è ýíåðãèÿ ïðîðàñòàíèÿ.

Ìàññà 1000 ñåìÿí ÿâëÿåòñÿ îäíèì èç îñíîâíûõ ïðèçíàêîâ ïðè èçó÷åíèè 
èçìåí÷èâîñòè è ñèñòåìàòèêè ëèñòâåííèöû. Ëèñòâåííèöà ñèáèðñêàÿ ôîðìèðóåò 
íàèáîëåå êðóïíûå è òÿæåëûå ñåìåíà ñðåäè ñèáèðñêèõ âèäîâ ëèñòâåííèöû. Ïðè÷åì 
ýòîò ïðèçíàê ÿâëÿåòñÿ äîñòàòî÷íî èçìåí÷èâûì, è ôàêòîðû, âëèÿþùèå íà åãî 
âàðèàöèþ, âåñüìà ðàçíîîáðàçíû. Èìåþòñÿ ìíîãî÷èñëåííûå ìàòåðèàëû (Êóëüìèíà, 
×åðåïíèí, 1973; Èðîøíèêîâ è äð., 1974; Òðåòüÿêîâà è äð., 2006) ïî èçó÷åíèþ âëèÿíèÿ 
êëèìàòè÷åñêèõ óñëîâèé íà ìàññó ñåìÿí, èçó÷àëàñü çàâèñèìîñòü ìàññû ñåìÿí îò 
ñîñòàâà äðåâîñòîÿ è ïîëíîòû (Äûëèñ, 1961). Îäíèì èç íàèáîëåå âàæíûõ ôàêòîðîâ, 
îïðåäåëÿþùèõ ìàññó ñåìÿí, ÿâëÿåòñÿ èõ ïîëíîçåðíèñòîñòü, êîòîðàÿ òàêæå âëèÿåò íà 
âñõîæåñòü ñåìÿí è ýíåðãèþ èõ ïðîðàñòàíèÿ. 

Ïî íàøèì äàííûì, àìïëèòóäà êîëåáàíèÿ ñðåäíåïîïóëÿöèîííûõ çíà÷åíèé 
ìàññû ñåìÿí ñèáèðñêîé ëèñòâåííèöû â Ïðåäáàéêàëüå è Çàáàéêàëüå ðàâíà 7-9 ã è 
õàðàêòåðèçóåòñÿ ñðåäíèì è ïîâûøåííûì óðîâíÿìè âàðèàöèè (Cv=16 – 24%). Ïðè 
ýòîì íàáëþäàåòñÿ ÿâíîå óâåëè÷åíèå çíà÷åíèé ïðèçíàêà ïðè ïðîäâèæåíèè â þãî-
çàïàäíîì íàïðàâëåíèè. Íàïðèìåð, â þæíûõ ðàéîíàõ ðåñïóáëèêè Áóðÿòèÿ ìàññà 
1000 ñåìÿí äîñòèãàåò 8,5 ã.

Â ñåâåðíûõ ãîðíûõ ðàéîíàõ Ìîíãîëèè, íà âûñîòàõ 1300 – 1600 ì íàä óðîâíåì 
ìîðÿ, ìàññà 1000 ñåìÿí ïî ñðåäíèì ìíîãîëåòíèì íàáëþäåíèÿì íå ïðåâûøàåò 6,4 
ã ñ î÷åíü íèçêîé âàðèàöèåé ïî ãîäàì. Ïî ìàòåðèàëàì, ïîëó÷åííûì íàìè ðàíåå, 
âàðèàöèÿ ìàññû 1000 ñåìÿí â Âîñòî÷íîì Õýíòýå ñîñòàâëÿåò 5,6-8,2 ã â çàâèñèìîñòè 
îò âûñîòû ðàñïîëîæåíèÿ ïîïóëÿöèè íàä óðîâíåì ìîðÿ. 

Êðîìå òîãî, òàêèå çíà÷èòåëüíûå ðàçëè÷èÿ îáúÿñíÿþòñÿ íå òîëüêî îñîáåííîñòÿìè 
óñëîâèé ïðîèçðàñòàíèÿ íàñàæäåíèé, íî è ñïåöèôèêîé ôîðìèðîâàíèÿ ñåìÿí, 
îáóñëàâëèâàþùåé ðàçíûå ñîîòíîøåíèÿ ïîëíîçåðíèñòûõ è ïóñòûõ ñåìÿí. Ïðîöåíò 
ïóñòûõ ñåìÿí â ïîïóëÿöèÿõ Âîñòî÷íîãî Õýíòýÿ êîëåáëåòñÿ îò 25 äî 57,5%. Ïðè÷èíû 
íèçêîãî êà÷åñòâà ñåìÿí ëèñòâåííèöû âûäåëÿþòñÿ ðàçëè÷íûå: îò ïëîõèõ ïîãîäíûõ 
óñëîâèé â ïåðèîä ïûëåíèÿ è íèçêîãî êà÷åñòâà ïûëüöû (Òðåòüÿêàâà è äð., 2006), 
äî ôèòîöåíîòè÷åñêèõ óñëîâèé ïðîèçðàñòàíèÿ ïîïóëÿöèè (Äûëèñ, 1961). Îäíàêî, 
ìû ñ÷èòàåì, ÷òî íåäîñòàòî÷íàÿ âñõîæåñòü ñåìÿí èç ãîðíûõ ïîïóëÿöèé Ìîíãîëèè 
îïðåäåëÿåòñÿ ïðåèìóùåñòâåííî íàðóøåíèÿìè â ðàçâèòèè çàðîäûøà ñåìåíè. 
Íàïðèìåð, â 1983 ãîäó â çàïîâåäíèêå Áîãäî-Óëà áûë îòìå÷åí âûñîêèé óðîâåíü 
âñòðå÷àåìîñòè (äî 94%) ïîëèýìáðèîíàëüíûõ ñåìÿí. Êðîìå òîãî, íèçêîå êà÷åñòâî 
ñåìÿí â ãîðíûõ ïîïóëÿöèÿõ ñâÿçàíî ñ íåäîðàçâèòèåì çàðîäûøà ñåìåíè. Òàê, 
ïðè èññëåäîâàíèè ãîðíûõ êëèìàòèïîâ ëèñòâåííèöû ñèáèðñêîé â Þæíîé Ñèáèðè 
îáíàðóæåí (Èðîøíèêîâ è äð., 1974) áîëüøîé ïðîöåíò (30-60%) ñåìÿí, çàðîäûø 
êîòîðûõ íå äîñòèãàåò íîðìàëüíîãî ðàçìåðà. Íåäîñòàòî÷íîå ðàçâèòèå çàðîäûøà â 
ñåìåíè ðåçêî ñíèæàåò åãî æèçíåñïîñîáíîñòü. Ïî óòâåðæäåíèþ Ì.À. Ùåðáàêîâîé 
(1965), ñåìåíà, â êîòîðûõ çàðîäûø çàíèìàåò âñåãî ¼ ýìáðèîíàëüíîãî êàíàëà, 
âîîáùå ÿâëÿþòñÿ íåæèçíåñïîñîáíûìè è íå ïðîðàñòàþò.  

Çàêëþ÷åíèå
Òàêèì îáðàçîì, àíàëèç ïîëó÷åííûõ ðåçóëüòàòîâ ïîêàçàë, ÷òî èçìåí÷èâîñòü 

ìîðôîëîãè÷åñêèõ ïðèçíàêîâ ãåíåðàòèâíûõ îðãàíîâ ëèñòâåííèöû ñèáèðñêîé â 
Âîñòî÷íîé Ñèáèðè è â ãîðàõ Ìîíãîëèè, íàðÿäó ñî çíà÷èòåëüíîé äèôôåðåíöèàöèåé 
ýêîëîãè÷åñêèõ óñëîâèé ïðîèçðàñòàíèÿ, â íåêîòîðîé ñòåïåíè îáóñëîâëåíà è 
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ãèáðèäèçàöèîííûìè ïðîöåññàìè ñ ëèñòâåííèöåé Ãìåëèíà, ïðîèñõîäÿùèìè â ðÿäå 
èçó÷åííûõ ïîïóëÿöèé. Â ãîðàõ Ìîíãîëèè íå íàáëþäàåòñÿ ÷åòêîé çàêîíîìåðíîñòè â 
èçìåí÷èâîñòè ãåíåðàòèâíûõ îðãàíîâ ëèñòâåííèöû ñ èçìåíåíèåì âûñîòû íàä óðîâíåì 
ìîðÿ. Â þæíûõ ðàéîíàõ Áóðÿòèè è â ãîðàõ Ìîíãîëèè âûÿâëåíà ãðóïïà ïîïóëÿöèé, 
äåðåâüÿ â êîòîðûõ îáëàäàþò ìíîãî÷åøóéíûìè øèøêàìè, ïðè÷åì ýòîò ïðèçíàê 
îòíîñèòåëüíî íå ñòàáèëåí â ïðåäåëàõ ïîïóëÿöèè, è åãî âíóòðèïîïóëÿöèîííàÿ 
èçìåí÷èâîñòü â íåêîòîðûõ íàñàæäåíèÿõ äîñòèãàåò ïîâûøåííîãî óðîâíÿ, ïî øêàëå 
Ñ.À. Ìàìàåâà. 
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Summary

THE MORPHOLOGICAL VARIABILITY GENERATIVE ORGANS OF LARIX 
SIBIRICA LEDEB. ON EASTERN SIBERIA AND NORTH-EASTERN MONGOLIA

1Barchenkov A.P., 1Milyutin L.I., 2Jamiyansuren S. 
1 Institute of Forest V.N. Sukachev of SB RAS, Krasnoyarsk, Russia

660036, Krasnoyarsk, Akademgorodok, 50. e-mail: institute@forest.akadem.ru
2 Institute of Botany MAS 

210361, Ulaanbaatar, avenue 77. e-mail: ibot@mongol.net

Abstract:
The morphological variability of Larix sibirica Ledeb. quantitative and qualitative 

features of generative organs has been investigated on Eastern Siberia and North-Eastern 
Mongolia territories. The main regularities of variability of these features have been  
obtained. The Larix sibirica Ledeb populations with high degree of variability and more 
perspective for selection and foresting genotypes have been defi ned.

Key words: variability, larch, generative organs
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ÑÈÁÈÐÈÉÍ Õ¯Ð ÝÐÂÝÝÕÝÉÍ Õ¯ÐÝÍÖÝÐÒ ÍÝÐÂÝÃÄÝÆ ÕÀÒÑÀÍ
ÀËÀÃ ªÂÑ-ÓËÀËÆÈÒ ØÈÍÝÑÝÍ ÎÉÍ ÑÓÊÖÅÑÑ

Äîðæñ¿ðýí ×., Çî¸î Ä., Àëòàíçàãàñ Á.
ØÓÀ-èéí Áîòàíèêèéí õ¿ðýýëýí

Õóðààíãóé
Ìîíãîë îðîíä ñ¿¿ëèéí æèë¿¿äýä õºíººëò øàâæèéí òîî òîëãîé îëøðîõ äàâòàìæ íýìýãäýæ, ò¿éìðýýñ 

äóòàõã¿é õºíººë ó÷ðóóëæ áàéíà. Ãàöóóðò îð÷ìûí íîãîîí á¿ñèéí îéä 2001 îíä ãàðñàí Ñèáèðèéí õ¿ð ýðâýýõýéí 
õ¿ðýíöýðò èäýãäýæ ¿õñýí àëàã ºâñ-óëàëæèò øèíýñýí îé ñýðãýí óðãàëò, ñóêöåññèéí ñóäàëãààíû ¿ð ä¿íã ýíýõ¿¿ 
ºã¿¿ëýëä îðóóëàâ. Õºíººëò øàâæèä íýðâýãäýæ õàòñàíààñ õîéø 10 æèëèéí õóãàöààíä îéí áàéãàëèéí ñýðãýí 
óðãàëò ñààòàæ, õýýðæèõ ¿éë ÿâö ÿâàãäàæ àëàã ºâñ-øàðèëæ-óëàëæèò íóãûí õýýðèéí á¿ëãýìäýë ¿¿ññýí áàéíà. 
Õºíººëò øàâæèä ¿õñýí øèíýñýí îéã øèíýñíèé òàðüöààð îéæóóëàëò õèéõ çàìààð íºõºí ñýðãýýõ áîëîìæòîé.

Çàíãèëàà ¿ã: Ñèáèðèéí õ¿ð ýðâýýõýé, õºíººëò øàâüæ, îéí ñýðãýí óðãàëò, 
ñóêöåññ

 Îðøèë
Ìîíãîë îðíû îé íü ýõ ãàçðûí ýðñ òýñ óóð àìüñãàëòàé íºõöºëä óðãàäàã ó÷èð 

îéí á¿òýýìæ áàãà, ºñºëò óäààí, ãàí õóóðàéøèë, ò¿éìýð, õºíººëò øàâæ, ºâ÷èí 
çýðýã áàéãàëèéí áîëîí õ¿íèé õ¿÷èí ç¿éëèéí íºëººíä ýêîëîãèéí òýíöâýðò áàéäëàà 
àìàðõàí àëääàã. ªíººãèéí áàéäëààð Ìîíãîë îðîíä 316 òºðºëä õàìààðàõ 737 
ç¿éëèéí  îéí õºíººëò øàâæ òýìäýãëýãäñíýýñ Ñèáèðèéí õ¿ð ýðâýýõýé (Dendrolimus 
sibiricus), ªðººñãºë õ¿ð ýðâýýõýé (Ocneria disper), Áèéð ñ¿¿ëò ýðâýýõýé (Orgyia 
antique), ßêîáñîíû òººë¿¿ð÷ (Erannis jakabsoni) ýðâýýõýé ãîëîìòëîí òàðõàõ 
öàð õ¿ðýý æèëýýñ æèëä íýìýãäýæ, îéä èõ õýìæýýíèé õºíººë ó÷ðóóëæ áàéíà 
(Òýãøæàðãàë, 2011). 

Íàâ÷, øèëì¿¿ñíèé õºíººëò øàâæèíä 2-3 æèë äàðààëàí èäýãäñýí, èø õîëòîñ, 
ìîäëîãèéí õºíººëò øàâæ, ò¿éìðèéí õàìòûí íºëººëºëä ºðòºãäñºí îé íü õàòàæ 
õóóðàéøèí îéí ÷àíàðàà àëääàã (Ãýðýë, Ãàíçîðèã, Æàâõëàíòºãñ, 2008).

Õºíººëò øàâæèíä íýðâýãäñýí îéí óðãàìàë á¿ëãýìäëèéí ººð÷ëºãäºë, îéí 
ñýðãýí óðãàëò, îéí äîðîéòëûã ñóäàëæ îéã íºõºí ñýðãýýõ øèíæëýõ óõààíû ¿íäýñëýë 
áîëîâñðóóëàõ øààðäëàãàòàé.

Óëààíáààòàð õîòûí íîãîîí á¿ñýä îðøäîã Ãà÷óóðòûí Øàð õîîëîéí àìàíä 2001-
2002 îíä Ñèáèðèéí õ¿ð ýðâýýõýé (Dendrolimus sibiricus) èõ õýìæýýãýýð îëøèð÷ 20 
ãàðóé ãà òàëáàéä øèíýñýí îé õàòàæ ¿õñýí þì. Ãà÷óóðò îð÷ìûí øèíýñýí îé áîëîí 
õºíººëò øàâæèíä íýðâýãäýæ ¿õñýí øèíýñýí îéí òàëáàéí óðãàìàë á¿ëãýìäëèéí 
ººð÷ëºëò, îéí ñýðãýí óðãàëòûã 2009-2012 îíä ñóäàëñàí ¿ð ä¿íã ýíýõ¿¿ ºã¿¿ëýëä 
îðóóëñàí áîëíî. 

Ñóäàëãàà õèéñýí òàëáàéí òîäîðõîéëîëò
Áèäíèé ñóäàëãàà ÿâóóëñàí Øàð õîîëîéí àì íü Ìîíãîë îðíû îé-óðãàìàëæèëòûí 

Ç¿¿í Õýíòèéí õîøóóíä õàìààðíà (Êàðòà ëåñîâ ÌÍÐ,1983.,  Äóãàðæàâ, 2006). 
1. Àëàã ºâñ-óëàëæèò òàéãàðõàã øèíýñýí îéä áàéãóóëñàí ýõ îéí òàëáàé (ÁÄÒ¹1).
Áàéðøèë: Óëààíáààòàð õîòûí òºâººñ 31 êì-ò îðøèõ Ãà÷óóðòûí Øàð õîîëîéí àì, 

óóëûí õîéøîî õàðñàí àð. Ãàçðûí íàëóó 140-150

Ãàçàðç¿éí ñîëáèëöîë, äòä: ÇÓ 107013’20,3”, Õª 48000’21,6” , ä.ò.ä 1619 ì
Òàëáàéí õýìæýý: 40õ50 ì (0.20 ãà). 2009 îíä ýíýõ¿¿ òàëáàéã øèíýýð áàéãóóëæ, 

2009, 2012 îíä óðãàìëûí áè÷èãëýë, ºñâºð ìîäíû òîîëëîãî õèéñýí. 
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2. Õºíººëò øàâæèíä íýðâýãäýæ ¿õñýí Àëàã ºâñ-øàðèëæ-óëàëæèò òàéãàðõàã 
øèíýñýí îéí òàëáàé (ÁÄÒ¹2).

Áàéðøèë: Óëààíáààòàð õîò Ãà÷óóðò. Óëààíáààòàð õîòûí òºâººñ 31 êì-ò îðøèõ 
Øàð õîîëîéí àì, óóëûí áàðóóí õîéä àðûí óóëûí äîîä õýñýã. Ãàçðûí íàëóó 150

Ãàçàðç¿éí ñîëáèëöîë, äòä: ÇÓ 107013’59,5”, Õª 48000’34,8” , ä.ò.ä 1676 ì
Òàëáàéí õýìæýý: 40õ50 ì (0.20 ãà). 2001-2002 îíä õºíººëò øàâæèíä ºðòñºí 

òàëáàéä
2009 îíä áàéíãûí äýýæ òàëáàé àâ÷,2009, 2011, 2012 îíä óðãàìëûí áè÷èãëýë, 

ºñâºð ìîäíû òîîëëîãî õèéñýí.

Ñóäàëãààíû àðãàç¿é
Áàéíãûí äýýæ òàëáàé ñîíãîõ, áàéãóóëàõ àæëûã Â.Í.Ñóêà÷åâ, Ñ.Â.Çîíí (1962), 

“Áèîãåîöåíîçûí ñóäàëãàà ÿâóóëàõ ïðîãðàìì, àðãàç¿é” (1964), Å.Í. Àíäðååâà 
(2002) á¿òýýëä õýðýãëýñýí àðãàç¿éí äàãóó õèéæ ã¿éöýòãýñýí. 
 Áàéãàëèéí îé áîëîí õºíººëò øàâæèíä èõýýõýí ºðòñºí îéã õàìãèéí ñàéí 
òºëººëæ áîëîõ ãàçðûã ñîíãîæ 40ì õ 50ì (0.20 ãà) õýìæýýòýé áàéíãûí äýýæ òàëáàé 
áàéãóóëàâ.
 Òàêñàöûí ¿íäñýí ¿ç¿¿ëýëò¿¿äèéã (äèàìåòð, ºíäºð, íººö, ýçýëõ¿¿í, 
á¿ðýëäýõ¿¿í, õºíäëºí îãòëîëûí òàëáàé, áîíèòåò, íàñ) îéí òàêñàöèä ºðãºí 
õýðýãëýãääýã àðãàç¿éí äàãóó õèéæ ã¿éöýòãýâ (Àíó÷èí, 1983). Áàéíãûí äýýæ òàëáàéã 
10ìõ10 ì êâàäðàòóóäàä õóâààæ, êâàäðàò á¿ðò 2 ì õ 2 ì õýìæýýòýé òîîëëîãûí 
20 ø òàëáàéã áàéãóóëæ, òýäãýýðèéí 4 ºíöºãò ãàäàñ õàòãàæ ñººã, ºâñëºã áà õºâäºí 
á¿ðõýâ÷èéí ç¿éë á¿ðèéí á¿ðõýöèéã í¿äýí áàðèìæààãààð òîäîðõîéëæ, ìîä, ñººã, 
ºâñëºã óðãàìëûí ç¿éëèéí íýðøëèéã Â.È.Ãðóáîâ (1982)-ûíõààð àâñàí. Ýäãýýð 
òàëáàéä ºñâºð ìîäûã 0-10 ñì, 10-50 ñì, 51-150 ñì, 150-300 ñì, 301 ñì-ýýñ äýýø 
ãýñýí ºíäðèéí á¿ëýã, àìüäðàõ ÷àäâàðòàé, ÷àäâàðã¿é, õàòñàí ãýñýí àíãèëëààð 
ÿëãàæ, ìîäíû òºðºë á¿ðýýð òîîëñîí. 
 Óðãàìàë á¿ëãýìäëèéí áè÷èãëýë, ºñâºð ìîäíû òîîëëîãûí ìàòåðèàëûã 
ìàòåìàòèê, ñòàòèñòèêèéí àðãààð áîëîâñðóóëàâ (Çàéöåâ, 1984, Martin Kent, Paddy 
Coker, 1994, Äîðæñ¿ðýí, 2009).
  Õî¸ð äýýæ òàëáàé áîëîí íýã òàëáàé äýýðõ áè÷èãëýë¿¿äèéí õîîðîíäûí 
òºñººòýé áàéäëûã ç¿éëèéí á¿ðýëäýõ¿¿í áîëîí öåíîçûí òºñººòýé áàéäëûí 
êîýôôèöèåíòýýð òîäîðõîéëëîî.
 Öåíîçûí òºñººòýé áàéäëûí êîýôôèöèåíòèéã õàìãèéí áàãà õóâèéí 
íèéëáýðèéí àðãààð òîäîðõîéëîâ (Âàñèëüåâè÷, 1969). ¯¿íèé òóëä òóõàéí òàëáàéí 
óðãàìëàí á¿ðõýâ÷èéí á¿ðõýöýä ç¿éë á¿ðèéí ýçëýõ õóâèéã òîäîðõîéëæ, õàðüöóóëæ 
áàéãàà 2 òàëáàéí èæèë ç¿éëèéí õàìãèéí áàãà õóâèéã ñîíãîí àâ÷ íýìíý.
Ç¿éëèéí á¿ðýëäýõ¿¿íèé òºñººòýé áàéäëûí êîýôôèöèåíòèéã Ñåðåíñåí 
(Serensen)-û òîìú¸îãîîð òîäîðõîéëîâ (Âàñèëüåâè÷, 1969).
     х-А талбай дахь зүйлийн тоо
    y-B талбай дахь зүйлийн тоо
    z-хоёр талбайд байгаа нийтлэг
    зүйлийн тоо
 Óðãàìëûí ýêîëîãè-öåíîçûí á¿ðýëäýõ¿¿íèéã õýýð áà îéò õýýðèéí, îéí íóãûí, 
òàéãûí, òóíäð-àëüïèéí ãýñýí 4 á¿ëýãò ÿëãàñàí (Áóòîðèíà, 1967, Èëüèíñêèé, 1963). 
  Ñóäàëãààíû ¿ð ä¿í
 Õºíººëò øàâæèíä íýðâýãäýýã¿é ýõ îéí òàëáàéä (ÁÄÒ-¹1) íàñíû õî¸ð ¿å 
óäìûí 0,5 ºòãºðºëòýé øèíýñýí îé óðãàæ áàéíà. ¯¿íýýñ: I ¿å óäìûí (80-100) ìîä 
315 ø/ãà, II ¿å óäìûí (45-50) 1060 ø/ãà øèíýñ ìîä áàéíà.

,1002 ×
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 Õºíººëò øàâæèíä íýðâýãäñýí òàëáàéä (ÁÄÒ-¹2) íàñíû ãóðâàí ¿å óäìûí 
0,6 ºòãºðºëòýé øèíýñýí îé óðãàæ áàéñàí áà I ¿å óäìûí (80-100) ìîä 120 ø/ãà, II 
¿å óäìûí (45-50) ìîä 1320 ø/ãà, II ¿å óäìûí 140 ø/ãà, íèéò 1580 ìîä õàòàæ  ¿õñýí 
áàéíà (1-ð õ¿ñíýãò).

1-ð õ¿ñíýãò
Ñóäàëãààíû òàëáàéí òàêñàöûí ¿ç¿¿ëýëò
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Ýõ îé ÁÄÒ¹1

10Ø
(80-100) I 25.22 18.89

IV
15.72 0.5 315 138.7

10Ø
(50-60)

II 13.23 14.08 14.55 0.4 1060 120.0

Ä¿í 30.27 0.7 1375 258,7

                             Õºíººëò øàâæèíä íýðâýãäñýí îé ÁÄÒ¹2(Á¿õ ìýæ õàòñàí)
10Ø

(80-100) I 25.8 16.79
IV

6.27 0.2 120 46.69*
9.6 Ø

(50-60)

0.4Ø
(30-40)

II 12.8 12.2 16.30 0.6 1320 110.50*

II 8.0 9.07 0.02 0 140 4.49*

Ä¿í
22.60 0.7 1580 161.7*

 Òàéëáàð:* - õàòñàí ìîäíû íººö

 Ýõ îéä 2009 îíä ñººãºí á¿ðõýâ÷èéí á¿ðõýö 4,375±0.64%, ºâñëºã áà õºâäºí 
á¿ðõýâ÷èéí ç¿éëèéí òîî 43 òîîëîãäñîíîîñ óëàëæ-Carex amgunensis 13.35±1.46 (Ê-
95%), àëàã ºâñ-Fragaria orientalis 4.25±0.5 (Ê-100%), ¿åòýí-Festuca ovina 3.1±0.68 (Ê-
90%), õºâäºí á¿ðõýâ÷ýýñ Rhytidium rugosum 1.425±0.58 (Ê-45%) á¿ðõýöòýé çîíõèëîí 
Àëàã ºâñ-óëàëæèò á¿ëãýìäýëòýé áàéíà (2-ð  õ¿ñíýãò).
 Ñèáèðèéí õ¿ð ýðâýýõýéä íýðâýãäñýí îéí ñººãºí á¿ðõýâ÷ 2009 îíä 0,2±0,1%, 
2011 îíä 0,2±0.12% áàéíà. ªâñëºã á¿ðõýâ÷èéí ç¿éëèéí òîî 2009 îíä 45, á¿ðõýö 
52,8+ 2,47%, ¿¿íýýñ óëàëæ-Carex amgunensis 16.3±1.22%, (Ê-100%), ¿åòýí-Agrostis 
trinii 9.4±1.11%, (Ê-100%), àëàã ºâñ-Artemisia tanacetifolia 5.6±0.8 %, (Ê-95%), Galium 
verum 4.13±0.52%, (Ê-100%) çîíõèëîí óðãàæ ¯åòýí-óëàëæèò á¿ëãýìäýë, 2011 îíä 
ºâñëºã á¿ðõýâ÷èéí ç¿éëèéí òîî 57, ¿¿íýýñ óëàëæ-Carex amgunensis 13.4±1.22%, (Ê-
100%),  àëàã ºâñ-Artemisia lacinata  7.65±0.74 %, (Ê-95%), Galium verum 5.23±0.55%, 
(Ê-100%), Fragaria orientalis 3.05±1.4 (Ê-50%), Senecio campester 2.5±0.26 (Ê-100%), 
Vicia amoena 2.9±0.4 (Ê-95%), ¿åòýí-Agrostis Trinii 3.7±0.43%, (Ê-100%) çîíõèëîí 
óðãàæ Àëàã ºâñ-óëàëæèò á¿ëãýìäýë ¿¿ñýí á¿ðýëäæýý.
 Õÿíàëò áîëãîí àâñàí îé áà õºíººëò øàâæèä íýðâýãäñýí îéí óðãàìëàí 
á¿ëãýìäëèéí òºñººòýé áàéäëûí êîýôôèöèåíò íü ç¿éëèéí á¿ðýëäýõ¿¿íèé õóâüä 
2009 îíä 50.0%, öåíîçûí õóâüä 47.0% áàéñàí áîë 2011 îíä 42.0%, 40.9% áîëæ 
ç¿éëèéí áîëîí öåíîçûí òºñººòýé áàéäëûí êîýôôèöèåíò áóóð÷ îéí óðãàìàë 
á¿ëãýìäýë ýðñ ººð÷ëºãäñíèéã èëòãýíý. 
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2-ð õ¿ñíýãò 
Õºíººëò øàâæèíä íýðâýãäñýí îéí ºâñëºã óðãàìëàí á¿ëãýìäëèéí ººð÷ëºãäºë

¯ç¿¿ëýëò

Ýõ îé ÁÄÒ ¹1
2009 îí

Õºíººëò øàâæèíä 
íýðâýãäñýí ÁÄÒ ¹2 

2009 îí

Õºíººëò øàâæèíä 
íýðâýãäñýí ÁÄÒ ¹2 

2011 îí
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M m K M m K M m K

Öóõóéö, ø/ãà 250 172 10

Ñººãºí á¿ðõýâ÷, % 4.37 0.64 95 0.2 0.1 20 0.2 0.12 15

Cotoneaster melanocarpa 0.18 0.11 15 0.18 0.08 20 0.15 0.11 10

Rosa acicularis 1.45 0.24 85 0.03 0.03 5

Spiraea aquilegifolia 0.03 0.03 5

Spiraea media 2.75 0.58 70 0.03 0.03 5

ªâñëºã á¿ðõýâ÷, % 38,9 1,18 100 52,8 2,47 100 50 1,92 100

Achillea millefolium 0.03 0.03 5 0.03 0.03 5

Aconitum barbatum 0.38 0.11 55 0.03 0.03 5 0.10 0.10 5

Aegopodium alpestre 0.03 0.03 5

Anemone crinita 0.03 0.03 5

Adenophora stenanthina 0.15 0.06 25

Agropyron cristatum 0.40 0.09 55 0.03 0.03 5

Agrostis Trinii 0.38 0.15 30 9.40 1.11 100 3.70 0.43 100

Androsace septentrionalis 0.13 0.10 10 0.18 0.11 15

Arabis pendula 0.03 0.025 5

Artemisia lacinata 7.65 0.74 100

Artemisia scoparia 0.03 0.03 5 0.05 0.05 5

Artemisia sericea 1.53 0.26 95

Artemisia tanacetifolia 1.23 0.19 95 5.60 0.80 95 0.15 0.10 15

Aster alpinus 0.25 0.07 45 0.05 0.03 10 0.18 0.08 25

Atragene sibirica 0.55 0.08 80

Botrychium lunaria 0.03 0.03 5

Campanula Turczaninovii 0.05 0.03 10

Carex amgunensis 13.4 1.46 95 16.3 1.22 100 13.4 1.22 100

Carex lanceolata 1.68 0.36 70 0.78 0.30 45
Chamaenerion 
angustifolium 0.03 0.03 5 0.08 0.05 10

Chrysanthemum Zawadskii 0.65 0.09 95 0.15 0.07 20 0.13 0.06 20

Cirsium sp 0.10 0.06 15 0.63 0.23 50

Corydalis sibirica 0.15 0.15 5

Delphinium grandifl orum 0.05 0.03 10 0.10 0.05 20

Dianthus superbus 0.33 0.12 40

Diantus versicolor 0.03 0.03 5

Draba nemorosa 0.08 0.04 15 0.08 0.04 15
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Elymus dahuricus 1.30 0.49 100 0.15 0.08 15

Elymus sibirica 1.10 0.14 95 0.10 0.07 10

Festuca ovina 3.10 0.68 90 0.10 0.10 5 0.33 0.09 45

Fragaria orientalis 4.25 0.50 100 2.15 0.83 50 3.05 1.39 50

Galium boreale 0.03 0.03 5

Galium verum 0.90 0.12 100 4.13 0.52 100 5.23 0.55 100

Gentiana macrophylla 0.03 0.03 5

Geranium pseudosibiricum 0.83 0.11 95

Hedysarum neglectum 0.15 0.15 5

Koeleria macrantha 0.23 0.12 20 0.03 0.03 5

Lappula myosotis 0.03 0.03 5

Lathyrus humilis 0.93 0.10 100

Leuzea unifl ora 0.20 0.06 40

leymus chinensis 1.30 0.14 95 1.30 0.30 70

Lychnis sibirica 0.15 0.05 30

Papaver nudicaule 0.03 0.03 5

Peucedanium salinum 0.18 0.08 25 0.40 0.14 40

Phlomis tuberosa 0.08 0.04 15 1.03 0.31 45 1.00 0.31 45

Poa attenuata 1.68 0.21 100 1.08 0.21 75

Poa pratensis 0.70 0.16 65 0.03 0.03 5

Poa sibirica 1.80 0.21 100

Polygonum alopecuroides 0.03 0.03 5

Polygonum angustifolium 0.98 0.14 90 1.03 0.17 80

Potentilla bifurca 0.05 0.03 10

Potentilla fragariodes 0.35 0.25 20

Potentilla multifi da 0.03 0.03 5

Potentilla nivea 0.25 0.08 40

Potentilla strigosa 0.35 0.07 60 0.50 0.16 45

Potentilla tanacetifolia 0.03 0.03 5 0.10 0.06 15

Ranunculus japonicus 0.03 0.025 5 0.08 0.05 10 0.05 0.03 10

Rheum undulatum 0.03 0.03 5

Sanguisorba offi cinalis 1.05 0.18 85 1.00 0.15 95 1.03 0.15 85

Saussurea elongata 0.03 0.03 5

Schizonepeta multifi da 0.10 0.10 5 0.28 0.16 25

Scorzonera radiata 0.03 0.03 5

Scutellaria scordifolia 0.60 0.15 75 0.23 0.06 45

Senecio campestre 1.38 0.20 90 2.53 0.26 100

Serratula centaroides 0.10 0.06 15 0.05 0.03 10

Silene repens 0.03 0.03 5 0.08 0.04 15

Taraxacum offi cinale 1.53 0.75 75

Thalictrum foetidum 1.15 0.29 70 0.80 0.35 40 0.70 0.33 25

Thalictrum petaloideum 0.03 0.025 5 0.93 0.21 75

Trifolium lupinaster 0.08 0.05 10 0.03 0.03 5 0.10 0.05 20

Trollius asiaticus 0.05 0.03 10

Valeriana offi cinalis 0.03 0.03 5 0.03 0.03 5

Veronica incana 0.10 0.06 15 0.30 0.09 40
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Vicia amoena 0.53 0.07 85 1.48 0.16 95 2.98 0.40 95

Vicia cracca 0.05 0.03 10

Viola selkirkii 0.03 0.03 5 0.03 0.03 5 0.08 0.04 15

Õºâäºí á¿ðõýâ÷, % 1.72 2.46 75

Rhytidium rugosum 1.43 0.58 45

Entodon concinnus 0.3 0.08 45

Íèéò ç¿éëèéí òîî 43 45 57
ªâñëºã áà õºâäºí 
á¿ðõýâ÷èéí ç¿éëèéí òîî 40 43 100 54

¯¿íýýñ îé-íóãûí 18 45 20 47 27 50

Îéò õýýð õýýðèéí 16 40 22 51 25 46

ªíäºð óóëûí 0 0 0 0 0 0

Òàéãûí 6 15 1 2 2 4

Á¿ëãýìäýëä ýçëýõ õóâü, % 100 100 100

Îé-íóãûí 33 45 47

Îéò õýýð-õýýðèéí 60 55 53

ªíäºð óóëûí 0 0 0

Òàéãûí 7 0 0
Ýõ îéòîé õàðüöóóëñàí 
òºñººòýéí êîýôôèöèåíò:
Ç¿éëèéí á¿ðýëäýõ¿¿íýýð 50.0 42.0
Á¿ëãýìäýëä ýçëýõ õóâèàð, 
% 47.0 40.9

Àëàã ºâñ-óëàëæèò øèíýñýí ýõ îéä ñººãºí á¿ðõýâ÷èéí á¿ðõýö 2012 îíä 
3,97±0.55%, ºâñëºã áà õºâäºí á¿ðõýâ÷èéí ç¿éëèéí òîî 51, á¿ðõýö 42±1.17%, 
¿¿íýýñ Carex amgunensis 10.3±0.84 (Ê-100%), Fragaria orientalis 6.7±0.69 (Ê-100%), 
Festuca ovina 2.7±0.64 (Ê-100%), õºâäíººñ Rhytidium rugosum 1.7±0.32 (Ê-90%), Poa 
sibirica 2.53±0.39%, (Ê-100%) á¿ðõýöòýé áàéíà (3-ð õ¿ñíýãò). 

Ñèáèðèéí õ¿ð ýðâýýõýéä íýðâýãäñýí îéí, õàøñàí òàëáàéä ñººãºí á¿ðõýâ÷èéí 
á¿ðõýö 2012 îíä 0,25±0.12%, ºâñëºã á¿ðõýâ÷èéí ç¿éëèéí òîî 54, óðãàìëûí á¿ðõýö 
65±4.53 %, ¿¿íýýñ Carex lanceolata 14.05±1.45%, (Ê-100%), Artemisia lacinata 
14.18±1.45 %, (Ê-100%), Galium verum 6.55±0.56%, (Ê-100%), Fragaria orientalis 
3.88±1.35 (Ê-70%), Vicia amoena 12.6±1.7 (Ê-100%) çîíõèëæ Àëàã ºâñ-øàðèëæ-
óëàëæèò á¿ëãýìäýë ¿¿ñ÷ýý (3-ð  õ¿ñíýãò). 

2012 îíä Ñèáèðèéí õ¿ð ýðâýýõýéä íýðâýãäñýí îéí õàøààã¿é òàëáàéä 
ñººãºí á¿ðõýâ÷èéí á¿ðõýö 0,28±0.12%, ºâñëºã óðãàìëûí ç¿éëèéí òîî 55, ºâñëºã 
óðãàìëûí á¿ðõýö 57.25±1.38%, ¿¿íýýñ Carex lanceolata 14.7±1.04%, (Ê-100%), 
Artemisia lacinata 12.55±1.26 %, (Ê-100%), Galium verum 6.35±0.53%, (Ê-100%), 
Senecio campester 3.75±0.46 (Ê-100%), Vicia amoena 3.0±0.51 (Ê-90%), Poa attenuata 
4.73±0.73%, (Ê-100%) çîíõèëæ Àëàã ºâñ-øàðèëæ óëàëæèò á¿ëãýìäýë ¿¿ñ÷ýý 
(3-ð õ¿ñíýãò). Òóõàéí òàëáàéä ìàë áýë÷èæ áàéãàà ó÷èð ºâñëºã óðãàìëûí óðãàö 
õàøñàí òàëáàéãààñ áàãà áàéíà.
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  3-ð õ¿ñíýãò 
Õºíººëò øàâæèíä íýðâýãäñýí îéí óðãàìàë á¿ëãýìäëèéí ººð÷ëºãäºë

¯ç¿¿ëýëò
Ýõ îé, ÁÄÒ ¹1 

2012 îí Õºíººëò øàâæèíä 
íýðâýãäñýí õàøñàí 

òàëáàé, ÁÄÒ ¹2 2012 îí

Õºíººëò øàâæèíä 
íýðâýãäñýí õàøààã¿é 

òàëáàé, ÁÄÒ ¹3 

2012 îí

M m K M M K M m K

Öóõóéö ø/ãà 119375 12588 100

ªñâºð øèíýñ 0-10 ñì 17500 1.34 80

Òàðüö 375 204 15 125 125 5

Ñººã 3.97 0.55 95 0.25 0.12 20 0.28 0.12 25
Cotoneaster 
melanocarpa 0.2 0.11 20 0.25 0.12 20 0.28 0.12 25

Rosa acicularis 1.8 0.39 95 0.025 0.03 5

Spiraea aquilegifolia 0.05 0.05 5

Spiraea media 1.98 0.41 80

ªâñëºã á¿ðõýâ÷ 42 1.17 100 65 4.53 100 57.25 1.38 100

Achillea millefolium 0.08 0.05 10 0.03 0.03 5

Aconitum barbatum 0.38 0.11 50 0.05 0.03 10

Adenophora lilifolia 0.40 0.10 50 0.33 0.09 45
Adenophora 
stenanthina 0.05 0.03 10

Agropyron cristatum 0.28 0.11 35 0.10 0.07 10

Agrostis Trinii 0.33 0.05 65 1.65 0.24 100 0.95 0.12 95

Allium bidentatum 0.08 0.04 15

Allium senescens 0.03 0.03 5
Androsace 
septentrionalis 0.03 0.03 5 0.18 0.08 25

Arabis hirsuta 0.05 0.05 5 0.15 0.05 30 0.18 0.05 35

Artemisia lacinata 14.18 1.45 100 12.55 1.26 100

Artemisia scoparia 0.25 0.20 10

Artemisia sericea 1.43 0.22 90

Artemisia tanacetifolia 1.98 0.25 95

Aster alpinus 0.33 0.09 45 0.20 0.08 30 0.35 0.10 40

Astragalus dahuricus 0.05 0.05 5 0.30 0.13 25

Atragene sibirica 0.35 0.05 70

Bromus inermus 1.35 0.19 100 0.03 0.03 5
Bupleurum 
scorzonerifolium 0.20 0.11 20

Carex amgunensis 10.3 0.84 100 0.73 0.30 45

Carex duriuscula 1.48 0.27 95

Carex lanceolata 1.95 0.25 90 14.05 1.10 100 14.70 1.04 100

Chamaenerion 
angustifolium 0.13 0.07 15

Chrysanthemum 
Zawadskii 0.58 0.11 75 0.23 0.14 15 0.48 0.26 20

Delphinium 
grandifl orum 0.10 0.06 15 0.20 0.08 30
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Dianthus superbus 0.48 0.08 70

Diantus versicolor 0.03 0.03 5

Echinops latifolius 0.13 0.06 20

Elymus dahuricus 0.53 0.22 30 0.10 0.06 15

Elymus sibirica 1.53 0.16 100

Erigeron acer 0.08 0.04 15

Festuca lenensis 0.15 0.08 15

Festuca ovina 2.75 0.64 100 0.30 0.25 15

Fragaria orientalis 6.7 0.69 100 3.88 1.35 70 0.60 0.50 15

Galium boreale 0.53 0.07 85

Galium verum 0.7 0.14 65 6.55 0.56 100 6.35 0.53 100

Gentiana macrophylla 0.03 0.03 5 0.08 0.05 10

Geranium pratense 0.75 0.14 80
Geranium 
pseudosibiricum 0.03 0.03 5

Geranium 
Vlassovianium 0.08 0.04 15

Hedysarum neglectum 0.1 0.05 20 0.25 0.25 5
Helictotrichon 
schellanium 0.05 0.05 5

Koeleria macrantha 0.05 0.05 5 0.78 0.16 80

Lathyrus humilis 1.2 0.15 100
Leontopodium 
leontopodoides 0.10 0.05 20

Leuzea unifl ora 0.15 0.07 20

leymus chinensis 1.25 0.54 35 1.73 0.27 95

Myosotis sylvatica 0.1 0.05 20

Odontites serotina 0.03 0.03 5 0.03 0.03 5

Oxytropis fi liformus 0.08 0.05 10

Peucedanium salinum 0.05 0.03 10 0.63 0.18 60 0.63 0.11 75

Phlomis tuberosa 0.1 0.06 15 1.20 0.39 40 0.50 0.15 45

Plantago major 0.03 0.03 5

Poa attenuata 2.05 0.24 100 4.73 0.73 100

Poa pratensis 0.20 0.16 10

Poa sibirica 2.53 0.39 100
Polygonum 
alopecuroides 0.03 0.03 5

Polygonum 
angustifolium 1.35 0.20 80 1.40 0.16 95

Potentilla bifurca 0.03 0.03 5 0.05 0.05 5

Potentilla leucophylla 0.4 0.09 60 0.28 0.25 10

Potentilla multifi da 0.08 0.04 15

Potentilla strigosa 1.03 0.30 55 0.45 0.13 45

Potentilla tanacetifolia 0.05 0.05 5 0.05 0.05 5

Ranunculus japonicus 0.05 0.03 10 0.08 0.05 10

Rheum undulatum 0.20 0.16 10

Rumex thyrsifl orus 0.03 0.03 5 0.05 0.05 5

Sanguisorba offi cinalis 1.63 0.22 90 2.23 0.24 100 2.13 0.38 85

Scabiosa comosa 0.05 0.05 5



Ботаникийн хүрээлэнгийн эрдэм шинжилгээний бүтээл ,  №24 ,  2012   Scientifi c Proceedings Institute of Botany

~161~

Schizonepeta multifi da 0.53 0.28 25 0.78 0.23 50

Scorzonera radiata 0.05 0.03 10

Scutellaria scordifolia 0.40 0.09 60 0.40 0.08 65

Sedum aizoon 1.03 1.00 10

Senecio campestre 0.28 0.07 50 2.45 0.34 100 3.75 0.46 100

Serratula centaroides 0.03 0.03 5 0.05 0.03 10

Silene repens 0.23 0.08 30 0.10 0.07 10

Silene sibirica 0.25 0.06 50

Stellaria graminea 0.5 0 100

Stellera chamaejasme 0.13 0.07 15

Taraxacum offi cinale 0.13 0.05 25 0.75 0.29 45 0.45 0.13 50

Thalictrum foetidum 0.98 0.23 55

Thalictrum petaloideum 0.7 0.16 60 1.38 0.44 65 0.88 0.14 80

Thalitrium minus 0.03 0.03 5

Trifolium lupinaster 0.25 0.16 20 0.18 0.11 15 0.33 0.15 25

Valeriana offi cinalis 0.03 0.03 5

Veronica incana 0.43 0.16 35 0.25 0.08 40

Vicia amoena 12.60 1.70 100 3.00 0.51 90

Vicia cracca 1.45 0.24 100

Viola selkirkii 0.13 0.05 25 0.13 0.05 25 0.33 0.08 55

Õºâäºí á¿ðõýâ÷ 2.57 0.36 90

Dicranum bonjanii 0.03 0.03 5

Mnium sp 0.23 0.06 45

Rhytidium rugosum 1.7 0.32 90

Pleurozium schreberi 0.63 0.16 55

Íèéò ç¿éëèéí òîî 51 54 55
ªâñëºã áà õºâäºí 
á¿ðõýâ÷èéí ç¿éëèéí 
òîî

48 89.58 51 100 54 100

¯¿íýýñ îé-íóãûí 23 48 24 47 20 37

Îéò õýýð-õýýðèéí 15 31 23 45 30 56

ªíäºð óóëûí 1 2 1 2 1 2

Òàéãûí 4 8 3 6 3 6
Á¿ëãýìäýë ýçëýõ õóâü, 
% 95 100 100

Îé-íóãûí 43 58 40

Îéò õýýð-õýýðèéí 17 42 57

ªíäºð óóëûí 25 1 2

Òàéãûí 10 0 0

Ýõ îéòîé õàðüöóóëñàí 
òºñººòýéí 
êîýôôèöèåíò:
Ç¿éëèéí 
á¿ðýëäýõ¿¿íýýð 40.0 31.2

Á¿ëãýìäýë ýçëýõ 
õóâèàð, % 15.2 10.8
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2012 îíä ýõ îé, õºíººëò øàâæèíä íýðâýãäñýí õàøñàí áîëîí õàøààã¿é òàëáàéí 
ôèòîìàññûã õàðüöóóëæ ¿çýõýä óðãàìëûí ¿íýìëýõ¿é õóóðàé ôèòîìàññûí õýìæýý ýõ 
îéä õàìãèéí áàãà (79.15 ã/ì2), õàøààã¿é òàëáàéä äóíä çýðýã (158.57 ã/ì2), õàøñàí 
òàëáàéä õàìãèéí èõ (219.67 ã/ì2) áàéíà. Ýõ îéí óðãàìëûí ôèòîìàññò óëàëæ (51.9 %), 
õºâä (21.7 %) çîíõèëæ áàéãàà áîë õºíººëò øàâæèä íýðâýãäñýí òàëáàéä õºâä àëãà 
áîëæ, ýëäýâ ºâñ, óëàëæ çîíõèëæ áàéíà (4-ð õ¿ñíýãò, 1-ð çóðàã).

4-ð õ¿ñíýãò
Ñ óäàëãàà õèéñýí òàëáàéí óðãàìëàí á¿ðõýâ÷èéí ¿íýìëýõ¿é õóóðàé ôèòîìàññ (ãð/ì2)

Òºðºë Ñººã ¯åòýí Óëàëæ Ýëäýâ 
ºâñ Õºâä Íîãîîí

 ìàññ Õàãä

Ýõ îé
0.56 1.17 41.07 14.6 21.69 79.1 94.67
0.7% 1.5% 51.9% 18.5% 27.4% 100%  

Õàøñàí òàëáàé
- 1.01 75.85 142.8 - 219.6 22.49
- 0.5% 34.5% 65% - 100%  

Õàøààã¿é òàëáàé
- 6.05 72.08 80.4 - 158.5 14.35

- 3.8% 45.5% 50.7% - 100%  

1-ð çóðàã. Øèíýñýí îé áà õºíººëò øàâæèä íýðâýãäñýí òàëáàéí ôèòîìàññ    

Ä¿ãíýëò

Ìîíãîë îðîíä ñ¿¿ëèéí æèë¿¿äýä õºíººëò øàâæèéí òîî òîëãîé îëøðîõ äàâòàìæ 
íýìýãäýæ ò¿éìðýýñ äóòàõã¿é õºíººë ó÷ðóóëæ áàéíà. 

Ç¿¿í Õýíòèéí õîøóóíä õàìààðàãäàõ Ãà÷óóðòûí àìíû Àëàã ºâñ-óëàëæèò 
òàéãàðõàã øèíýñýí îé Ñèáèðèéí õ¿ð ýðâýýõýéí õ¿ðýíöýðò èäýãäýæ õàòñàíààñ õîéø 
10 æèëèéí õóãàöààíä îéí áàéãàëèéí ñýðãýí óðãàëò ñààòàæ, õýýðæèõ ¿éë ÿâö ÿâàãäàæ 
Àëàã ºâñ-øàðèëæ-óëàëæèò íóãûí õýýðèéí á¿ëãýìäýë ¿¿ññýí áàéíà. 

Îéí áàéãàëèéí ñýðãýí óðãàëòûã ñààòóóëæ áàéãàà ãîë õ¿÷èí ç¿éëñ íü øèíýñíèé 
¿ðèéí õîìñäîë, èõ õýìæýýòýé óðãàñàí ºâñëºã óðãàìàë, ìàëûí íºëºº ãýæ ¿çýæ áîëíî.  
 Õºíººëò øàâæèä íýðâýãäýæ ¿õñýí øèíýñýí îéã øèíýñíèé òàðüöààð îéæóóëàëò 
õèéõ çàìààð íºõºí ñýðãýýõ áîëîìæòîé.
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Summary

THE SUCCESSION OF THE HERBS-SEDGE LARIX SIBIRICA LDB. FOREST 
DESTROYEDBY SIBERIAN SILKMOTH LARVAE

Dorjsuren Ch., Zoyo D. and Altanzagas B.
Insitute of Bonay of MAS

 Absract:
 In recent years, an ñyclically recurring outbreaks of pests increase and bring 

enormous harm to the forestecosystem in Mongolia. This paper describes some results 
of the investigation of natural regeneration and successon in herbs-sedge Larix sibirica 
Ldb. forest fully destroyed by Siberian silkmoth larvae in green zone of Gachuurt village 
in 2001. The natural regeneration of forest damaged by incects was not successful and 
herbs-sagebrush-sedgemeadow-steppe  community was established after10 years  of 
an insect attack.Forest restoration is possible only through plantation of larch seedlings. 

 Key words: Siberian silkmoth, insects, forest regeneration, successon
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ÈÇÌÅÍ×ÈÂÎÑÒÜ ßÄÅÐÍÛÕ ÌÈÊÐÎÑÀÒÅËËÈÒÍÛÕ ËÎÊÓÑÎÂ 
Ó ËÈÑÒÂÅÍÍÈÖ ÃÌÅËÈÍÀ (LARIX GMELINII (RUPR.) RUPR.) È ÊÀÌ×ÀÒÑÊÎÉ 

(LARIX KAMTCHATICA (RUPR.) CARR)

1Îðåøêîâà Í.Â., 2Áåëîêîíü Ì.Ì., 3Æàìúÿíñóðåí Ñ.
1 Èíñòèòóò ëåñà èì. Â.Í. Ñóêà÷åâà ÑÎ ÐÀÍ, Êðàñíîÿðñê, Ðîññèÿ

2 Èíñòèòóò îáùåé ãåíåòèêè èì. Í.È. Âàâèëîâà ÐÀÍ, Ìîñêâà, Ðîññèÿ
3 Èíñòèòóò Áîòàíèêè ÀÍÌ, Óëàí-Áàòîð, Ìîíãîëèÿ

Àííîòàöèÿ:
Ãåíåòè÷åñêàÿ èçìåí÷èâîñòü ÿäåðíûõ ìèêðîñàòåëëèòíûõ ìàðêåðîâ èçó÷àëàñü â 2 ïîïóëÿöèÿõ 

ëèñòâåííèöû Ãìåëèíà è 4 ïîïóëÿöèé ëèñòâåííèöû êàì÷àòñêîé. 180 îñîáåé äâóõ âèäîâ ãåíîòèïèðîâàëè 
ïî 7 ïîëèìîðôíûì ìèêðîñàòåëëèòíûì ëîêóñàì. Ïðîâåäåííûé ãåíåòè÷åñêèé àíàëèç ïîêàçàë, óðîâåíü 
ãåíåòè÷åñêîãî ðàçíîîáðàçèÿ ëèñòâåííèöû Ãìåëèíà èç Ìîíãîëèè áîëåå âûñîêèé, ïî ñðàâíåíèþ ñ 
êàì÷àòñêèìè âûáîðêàìè. Äèôôåðåíöèàöèÿ èçó÷åííûõ ïîïóëÿöèé ïî ÿäåðíûì ìèêðîñàòåëëèòíûì 
ìàðêåðàì ñîñòàâëÿåò 7% (Fst=0,07), îáíàðóæåíà ñëàáàÿ äîñòîâåðíàÿ êîððåëÿöèÿ ãåíåòè÷åñêèõ äèñòàíöèé 
ñ ãåîãðàôè÷åñêèìè ðàññòîÿíèÿìè ìåæäó ïîïóëÿöèÿìè äâóõ âèäîâ (r = 0,909, P = 0,04).

Êëþ÷åâûå ñëîâà: ëèñòâåííèöà Ãìåëèíà, ëèñòâåííèöà êàì÷àòñêàÿ, 
ìèêðîñàòåëëèòû, ãåíåòè÷åñêîå ðàçíîîáðàçèå, âíóòðè è ìåæâèäîâàÿ 
äèôôåðåíöèàöèÿ

Ââåäåíèå
Â ïîñëåäíèå äåñÿòèëåòèÿ ïîïóëÿöèîííî-ãåíåòè÷åñêèå èññëåäîâàíèÿ 

íåêîòîðûõ ïðåäñòàâèòåëåé ñåìåéñòâà Pinaceae íà÷àëè ïðîâîäèòüñÿ ñ ïîìîùüþ 
ìåòîäîâ, îñíîâàííûõ íà ïîëèìåðàçíîé öåïíîé ðåàêöèè (ÏÖÐ). Îäíèì èç òàêèõ 
íàèáîëåå ïåðñïåêòèâíûõ ìåòîäîâ ÿâëÿåòñÿ ìèêðîñàòåëëèòíûé àíàëèç. Ïîä 
ìèêðîñàòåëëèòíûì àíàëèçîì ïîíèìàåòñÿ îïðåäåëåíèå ÷èñëà êîðîòêèõ òàíäåìíûõ 
ïîâòîðîâ ÄÍÊ â îïðåäåëåííûõ ó÷àñòêàõ ÄÍÊ, íàçûâàåìûõ ìèêðîñàòåëëèòíûìè 
ëîêóñàìè (Ñóëèìîâà, 2004). Ó ìèêðîñàòåëëèòîâ ïîâòîðÿþùèéñÿ ìîòèâ èìååò 
äëèíó 1-9 ï.í. (÷àùå 2-4 ï.í.). Ïðè àíàëèçå ìåòîä îòíîñèòåëüíî íåäîðîã, äëÿ ìíîãèõ 
äðåâåñíûõ ðàñòåíèé ïîêàçàíî, ÷òî ìîæíî àäàïòèðîâàòü ïðàéìåðû ñ äðóãèõ âèäîâ 
òîãî æå ðîäà. Âûñîêèé óðîâåíü ïîëèìîðôèçìà ìèêðîñàòåëëèòîâ, îòíîñèòåëüíî 
ðàâíîìåðíîå èõ ðàñïðåäåëåíèå â ãåíîìå è øèðîêàÿ ïðåäñòàâëåííîñòü, ñäåëàëà 
èõ ÷ðåçâû÷àéíî ïîïóëÿðíûìè è øèðîêî èñïîëüçóåìûìè â ñîâðåìåííûõ 
ïîïóëÿöèîííî-ãåíåòè÷åñêèõ èññëåäîâàíèÿõ õâîéíûõ.

Íåñìîòðÿ íà îïðåäåëåííûå óñïåõè è ïðàêòè÷åñêèå äîñòèæåíèÿ â îáëàñòè 
èçó÷åíèÿ ãåíåòè÷åñêîé èçìåí÷èâîñòè âèäîâ ðîäà Larix, ìíîãèå âîïðîñû î 
ñòðóêòóðå, ãåíåòè÷åñêîì ðàçíîîáðàçèè, âíóòðè- è ìåæâèäîâîé äèôôåðåíöèàöèè 
ïîïóëÿöèé îñòàþòñÿ îòêðûòûìè (Øóðõàë è äð., 1989; Øèãàïîâ è äð., 1998; 
Ñåìåðèêîâ, Ìàòâååâ, 1995; Semerikov et al., 1999; Ëàðèîíîâà è äð., 2003, 2004; 
Îðåøêîâà, Ëàðèîíîâà, 2006, 2007; Îðåøêîâà, 2008, 2009, 2010; Îðåøêîâà, 
Áàð÷åíêîâ, 2009, 2010; Àáàèìîâ è äð., 2010 è ò.ï.). Â ïåðâóþ î÷åðåäü ýòî ñâÿçàíî 
ñ êðàéíå ìàëûì êîëè÷åñòâîì ðàáîò, îñíîâàííûõ íà èçó÷åíèè ïîëèìîðôèçìà 
íåïîñðåäñòâåííîãî íîñèòåëÿ ãåíåòè÷åñêîé èíôîðìàöèè – ÄÍÊ, à òàêæå îãðîìíûìè 
àðåàëàìè ðàñïðîñòðàíåíèÿ ïðåäñòàâèòåëåé ýòîãî ðîäà.

Öåëüþ íàøåé ðàáîòû ÿâèëîñü ïîëó÷åíèå èíôîðìàöèè äëÿ îöåíêè 
ãåíåòè÷åñêîé èçìåí÷èâîñòè ïîïóëÿöèé ëèñòâåííèö Ãìåëèíà è êàì÷àòñêîé íà 
îñíîâå ÿäåðíîãî ìèêðîñàòåëëèòíîãî àíàëèçà. Ïîäîáíûõ èññëåäîâàíèé ïî ýòèì 
âèäàì ðàíåå íå ïðîâîäèëîñü.
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Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ
Â êà÷åñòâå îáúåêòîâ èññëåäîâàíèÿ âçÿòû âûáîðêè äâóõ ïîïóëÿöèé 

ëèñòâåííèöû Ãìåëèíà èç Ìîíãîëèè è ÷åòûðåõ ïîïóëÿöèé ëèñòâåííèöû êàì÷àòñêîé 
èç Êàì÷àòñêîãî êðàÿ. Âèäîâóþ ïðèíàäëåæíîñòü âûáîðîê îïðåäåëÿëè ïî ðàáîòàì  
Å.Ã. Áîáðîâà (1972, 1978), À.Ï. Àáàèìîâà è    È.Þ. Êîðîïà÷èíñêîãî (1984), íå 
âäàâàÿñü â òàêñîíîìè÷åñêèå äèñêóññèè. Íàçâàíèÿ ïîïóëÿöèé è èõ ìåñòîïîëîæåíèå 
ïðåäñòàâëåíû â òàáëèöå 1.

Ìàòåðèàëîì äëÿ âûäåëåíèÿ ÄÍÊ ïîñëóæèëà õâîÿ, ñîáðàííàÿ ñ 180 
äåðåâüåâ. Âûäåëåíèÿ ïðîâîäèëè ïî ñòàíäàðòíîìó ïðîòîêîëó, ñîñòàâëåííîìó äëÿ 
ðàñòèòåëüíûõ òêàíåé ñ ïðèìåíåíèåì öåòèëòðèìåòèëàììîíèóìáðîìèäà (CTAB-
ìåòîä)  ñîãëàñíî (Devey et al., 1996). 

Òàáëèöà 1
 Ãåîãðàôè÷åñêîå ðàñïîëîæåíèå èññëåäîâàííûõ ïîïóëÿöèé ëèñòâåííèöû

Ïîïóëÿöèè Îáîçíà÷åíèå Ðàéîí ðàñïîëîæåíèÿ
Ãåîãðàôè÷åñêèå

êîîðäèíàòû

Âûñîòà 
í.ó.ì., ì

L.
 g

m
el

in
ii

Ìîíãîëèÿ

Áàÿí-Óóë 1 ÁÓ-1

Áëèç ñåâåðî-âîñòî÷íîé ãðàíèöû 
Ìîíãîëèè, 30 êì. â ñåâåðî-
âîñòî÷íîì íàïðàâëåíèè îò ï. 
Áàÿí-Óóë.

49°25’ñ.ø.

112°44’â.ä.
1231

Áàÿí-Óóë-2 ÁÓ-2

Áëèç ñåâåðî-âîñòî÷íîé ãðàíèöû 
Ìîíãîëèè, 7 êì. íà þãî-çàïàä îò 
ï. Áàÿí-Óóë.

49°02’ñ.ø.

112°38’â.ä.
1044

L.
 k

am
ts

ch
at

ic
a

Êàì÷àòñêèé êðàé

Òàåæíàÿ ÒÆ

Ìèëüêîâñêèé ðàéîí Êàì÷àòñêîãî 
êðàÿ, îêð. ï. Òàåæíûé.

55º16’ñ.ø.

159º08’â.ä.
198

Ãîðíûé êëþ÷ ÃÊ

Áûñòðèíñêèé ðàéîí Êàì÷àòñêîãî 
êðàÿ, îêð. ï. Ãîðíûé êëþ÷ 21-ûé 
êì. äîðîãè â ñ. Ýññî.

55º57’ñ.ø.

159º12’â.ä.
480

Óêñè÷àí ÓÊ
Áûñòðèíñêèé ðàéîí Êàì÷àòñêîãî 
êðàÿ, îêð. ñ. Ýññî.

55º56’ñ.ø.

158º38’â.ä.
523

Êðàïèâíàÿ ÊÐ

Áûñòðèíñêèé ðàéîí Êàì÷àòñêîãî 
êðàÿ, îêð. ð. Êðàïèâíàÿ, ìîëîäíÿê 
íà ïåïëîâûõ ïåñêàõ.

55º54’ñ.ø.

159º34’â.ä.
220

Âûäåëåííóþ ÄÍÊ èñïîëüçîâàëè äëÿ ïðîâåäåíèÿ ÏÖÐ ñ ñåìüþ ïàðàìè 
ïðàéìåðîâ, ðàçðàáîòàííûõ ðàíåå äëÿ ëèñòâåííèö ÿïîíñêîé – ãðóïïà bcLK (Isoda, 
Watanabe, 2006), àëüïèéñêîé è çàïàäíîé ãðóïïû - UAKLY (Khasa et al., 2000; Khasa 
et al., 2006) è UBCLX (Chen et al.,2009). 

Äëÿ ïðîâåäåíèÿ ÏÖÐ èñïîëüçîâàëè ãîòîâûå ðåàêöèîííûå ñìåñè GenePak® 
PCR Core ïðîèçâîäñòâà ÎÎÎ «Ëàáîðàòîðèÿ Èçîãåí».

Õàðàêòåðèñòèêè 7 ìèêðîñàòåëëèòíûõ ëîêóñîâ, îòîáðàííûõ â ðåçóëüòàòå 
òåñòèðîâàíèÿ 25 ïðàéìåðîâ è óñëîâèÿ ÏÖÐ-àìïëèôèêàöèè ïðèâåäåíû â òàáëèöå 
2.



Ботаникийн хүрээлэнгийн эрдэм шинжилгээний бүтээл ,  №24 ,  2012   Scientifi c Proceedings Institute of Botany

~166~

 Òàáëèöà 2
 Õàðàêòåðèñòèêà ìèêðîñàòåëëèòíûõ ëîêóñîâ, îòîáðàííûõ äëÿ àíàëèçà

 ãåíåòè÷åñêîé èçìåí÷èâîñòè ëèñòâåííèöû

 

Ýëåêòðîôîðåòè÷åñêîå ðàçäåëåíèå ïîëó÷åííûõ â ðåçóëüòàòå àìïëèôèêàöèè 
ôðàãìåíòîâ ïðîâîäèëè â 6 % ïîëèàêðèëàìèäíîì ãåëå ñ èñïîëüçîâàíèåì 
Òðèñ-EDTA-áîðàòíîãî ýëåêòðîäíîãî áóôåðà â ñòàíäàðòíûõ êàìåðàõ VE-
20, ïðîèçâîäñòâà ÎÎÎ «Õåëèêîí». Â êà÷åñòâå ìàðêåðà ñòàíäàðòíûõ äëèí 
èñïîëüçîâàëàñü ÄÍÊ ïëàçìèäû pBR322, îáðàáîòàííàÿ ðåñòðèêòàçîé Hpa II. Ãåëè 
îêðàøèâàëè â ðàñòâîðå áðîìèñòîãî ýòèäèÿ. Âèçóàëèçàöèþ è äîêóìåíòèðîâàíèå 
ïðîäóêòîâ ðàçäåëåíèÿ ïðîâîäèëè â óëüòðàôèîëåòîâîì ñâåòå ñ ïîìîùüþ 
òðàíñèëëþìèíàòîðà è ñèñòåìû ãåëü-äîêóìåíòèðîâàíèÿ. Ìîëåêóëÿðíûé âåñ 
ôðàãìåíòîâ îïðåäåëÿëè ïóòåì ñîïîñòàâëåíèÿ ñî ñòàíäàðòíûìè ìàðêåðàìè â 
ïðîãðàììå Photo-Capt. Îáðàáîòêó ïîëó÷åííûõ äàííûõ ïðîèçâîäèëè â ïðîãðàììå 
GenAlEx 6.2 (Peakall, Smouse, 2006). Òåñò Ìàíòåëà, âûïîëíåííûé â ïðîãðàììå 
GenAlEx 6.2, ïðèìåíÿëè äëÿ âûÿâëåíèÿ ñâÿçè ãåíåòè÷åñêèõ ðàññòîÿíèé D íà 
îñíîâå ìèêðîñàòåëëèòíîãî àíàëèçà ñ ãåîãðàôè÷åñêèìè ðàññòîÿíèÿìè ìåæäó 
ïîïóëÿöèÿìè ëèñòâåííèö Ãìåëèíà è êàì÷àòñêîé (Mantel, 1967).

Ðåçóëüòàòû è èõ îáñóæäåíèå
Â ïðîöåññå àíàëèçà 7 ÿäåðíûõ ìèêðîñàòåëëèò-íûõ ëîêóñîâ â øåñòè 

ïðèðîäíûõ ïîïóëÿöèÿõ ëèñòâåííèö Ãìåëèíà è êàì÷àòñêîé èç ðàçëè÷íûõ 
ðàéîíîâ èõ åñòåñòâåííîãî ðàñïðîñòðàíåíèÿ â Ìîíãîëèè è Êàì÷àòñêîì êðàå 
âûÿâëåíî 76 àëëåëüíûõ âàðèàíòîâ (òàáë. 3). Âñå ïðîàíàëèçèðîâàííûå ëîêóñû 
îêàçàëèñü ïîëèìîðôíûìè. Ïðè ýòîì íàèáîëåå âûñîêîïîëèìîðôíûìè áûëè 
ëîêóñû bcLK056, bcLK235, bcLK260 è UAKLly6, ó êîòîðûõ íàáëþäàëîñü îò 11 äî 
17 àëëåëåé. Ó îñòàëüíûõ ëîêóñîâ (bcLK066, bcLK224,  UBCLXtet_1-22) âûÿâëåííûé 
ïîëèìîðôèçì áûë ñðàâíèòåëüíî íèæå. Ó íèõ îáíàðóæåíî îò 4 äî 8 àëëåëüíûõ 
âàðèàíòîâ. Ïî ïåðå÷èñëåííûì âûøå ëîêóñàì íóëü-àëëåëè âûÿâëåíû íå áûëè. 
×àñòîòû âñòðå÷àåìîñòè âñåõ âûÿâëåííûõ àëëåëåé ïî âñåì ïðîàíàëèçèðîâàííûì 
ìèêðîñàòåëëèòíûì ëîêóñàì â êàæäîé èç âêëþ÷åííûõ â èññëåäîâàíèå ïîïóëÿöèé 
ëèñòâåííèö ïðèâåäåíû â òàáëèöå 3.
 2 Ðàáîòà ïðîâîäèëàñü â ðàìêàõ ïðîåêòîâ ÐÔÔÈ (¹ 11-04-00478-à; ¹11-04-92112-ßÔ_à)

Ëîêóñ Ìîòèâ
tºC

îòæèãà

Èñòî÷íèê 

ëèòåðàòóðû
bcLK056 (AG)20

63-53
Isoda, 

Watanabe,

 2006

bcLK066 (TG)12

bcLK224 (AG)17

bcLK260 (TG)14(AG)9

bcLK235 (TC)9(AC)2AG(AC)14

58
UBCLXtet-1-22 (TATC)9(TA)12

Chen et al.,

 2009

UAKLly6 (GT)17

Khasa et al., 

2000, 2006
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Ó ïîïóëÿöèé îáîèõ âèäîâ èäåíòèôèöèðîâàííûå ÿäåðíûå ìèêðîñàòåëëèòíûå 
ëîêóñû áûëè îáùèìè, îäíàêî èõ àëëåëüíûé ñîñòàâ ñóùåñòâåííî îòëè÷àëñÿ (òàáë. 
3). Íàèáîëüøåå àëëåëüíîå ðàçíîîáðàçèå íàáëþäàëîñü ó âûáîðîê ëèñòâåííèöû 
Ãìåëèíà (68 àëëåëåé), à íàèìåíüøåå – ó ëèñòâåííèöû êàì÷àòñêîé (43 àëëåëÿ). 35 
àëëåëåé (46%) ÿâèëèñü îáùèìè ó îáîèõ âèäîâ. Ó êàæäîãî âèäà áûëè âûÿâëåíû 
âèäîñïåöèôè÷íûå àëëåëè, êîòîðûå íå âñòðå÷àþòñÿ ó äðóãîãî âèäà. Íàïðèìåð, 
ó èññëåäîâàííûõ âûáîðîê ëèñòâåííèöû Ãìåëèíà òàêèõ àëëåëåé áûëî âûÿâëåíî 
33, è êàñàëèñü îíè ãëàâíûì îáðàçîì âûñîêîïîëèìîðôíûõ ëîêóñîâ bcLK056, 
bcLK260 и bcLK235. Ó âûáîðîê ëèñòâåííèöû êàì÷àòñêîé îáíàðóæåíî ëèøü 6 òàêèõ 
àëëåëåé.

Òàáëèöà 3
×àñòîòû àëëåëåé ñåìè èçó÷åííûõ ÿäåðíûõ ìèêðîñàòåëëèòíûõ ëîêóñîâ 

â ïîïóëÿöèÿõ ëèñòâåííèö Ãìåëèíà è êàì÷àòñêîé

Ëîêóñû Àëëåëè
L. gmelinii L. kamtschatica

ÁÓ-1 ÁÓ-2 ÒÆ ÃÊ ÓÊ ÊÐ

1 2 3 4 5 6 7 8

bcLK056

148
150
152
154
162
166
168
170
172
174
178
180
182
186
188
194
198

0,033
-

0,033
0,183
0,033
0,033
0,050
0,133
0,117
0,033
0,150
0,017
0,050
0,017
0,050

-
0,067

0,067
0,033
0,033
0,200

-
-

0,050
0,033
0,267
0,183
0,050
0,017

-
-

0,033
0,033

-

-
-
-
-
-
-

0,017
0,050
0,700
0,033

-
0,200

-
-
-
-
-

-
-
-
-
-
-
-

0,067
0,633
0,167

-
0,133

-
-
-
-
-

-
-
-
-
-
-

0,033
-

0,700
0,150

-
0,117

-
-
-
-
-

-
-
-
-
-
-
-

0,033
0,633
0,150
0,017
0,167

-
-
-
-
-

bcLK224

128
130
132
134
138

0,200
0,117
0,583
0,050
0,050

0,367
0,050
0,550
0,033

-

0,150
0,033
0,700
0,117

-

0,233
0,233
0,317
0,217

-

0,167
0,050
0,717
0,067

-

0,467
0,083
0,350
0,100

-

bcLK066

143
145
147
149
151
153
155
157

-
-

0,117
-

0,133
0,633
0,067
0,050

-
-

0,017
-

0,117
0,767
0,033
0,067

0,017
0,017

-
0,083
0,100
0,667
0,083
0,033

-
-

0,017
-

0,033
0,700
0,200
0,050

-
-
-

0,033
0,100
0,817
0,033
0,017

-
-
-

0,033
0,150
0,667
0,150

-
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bcLK260 98
102
104
106
108
110
112
116
120
124
130
132
134
136

-
-

0,033
0,017
0,167
0,150
0,017
0,133
0,200
0,167
0,050

-
0,067

-

-
-
-

0,083
0,300
0,167
0,133
0,133
0,033
0,083
0,017
0,033

-
0,017

0,100
0,117

-
0,183
0,600

-
-
-
-
-
-
-
-
-

-
0,133
0,083
0,133
0,650

-
-
-
-
-
-
-
-
-

-
-

0,067
0,167
0,767

-
-
-
-
-
-
-
-
-

0,033
0,283
0,017
0,117
0,550

-
-
-
-
-
-
-
-
-

bcLK235

180
184
188
190
192
194
196
198
200
202
204
206
208

0,017
0,083
0,050

-
0,050
0,083

-
0,333
0,083
0,167
0,033
0,050
0,017

-
-

0,050
0,067
0,017
0,100
0,017
0,200
0,200
0,083
0,100
0,067
0,067

-
-
-
-
-
-
-

0,733
-
-
-

0,133
-

-
-
-
-
-
-
-

0,600
0,083

-
-

0,217
-

-
-
-
-
-
-
-

0,517
-
-
-

0,383
-

-
-
-
-
-
-

0,650
0,050

-
-

0,283
-

0,017

210
212
214
216

-
0,033

-
-

0,017
-

0,017
-

-
0,117

-
0,017

0,083
0,017

-
-

0,050
0,050

-
-

-
-
-

UBCLXtet-1-22

178
180
182
184

0,083
0,017
0,683
0,217

0,100
0,050
0,617
0,233

0,050
0,250
0,367
0,333

0,100
0,117
0,500
0,283

0,100
0,050
0,650
0,200

0,067
0,083
0,567
0,283

UAKLly6

230
232
236
238
240
242
244
246
248
250
252

0,050
-

0,083
0,383
0,067
0,150

-
0,033
0,100

-
0,133

-
0,033
0,017
0,400
0,033
0,133

-
-

0,033
-

0,350

-
0,017

-
0,183
0,033
0,150
0,133
0,017
0,050

-
0,417

-
-
-

0,333
-

0,200
-

0,050
0,017
0,050
0,350

-
-
-

0,283
0,067
0,100
0,050

-
-
-

0,500

-
0,117
0,033
0,200
0,050
0,100

-
0,017
0,183

-
0,300

Ïðîäîëæåíèå òàáë. 3

1 2 3 4 5 6 7 8
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Ñðàâíèòåëüíûé àíàëèç èçó÷åííûõ ïîïóëÿöèé ïîêàçàë, ÷òî, íåñìîòðÿ 
íà ñõîäñòâî èõ ãåíåòè÷åñêèõ ñòðóêòóð, îáóñëîâëåííîå áîëüøèì ÷èñëîì îáùèõ 
àëëåëåé, ïðàêòè÷åñêè êàæäàÿ èç èññëåäîâàííûõ ïîïóëÿöèé   ëèñòâåííèö    
Ãìåëèíà    è   êàì÷àòñêîé õàðàêòåðèçóåòñÿ òîé èëè èíîé ñòåïåíüþ ñâîåîáðàçèÿ ïî 
÷èñëó, ñîñòàâó è ÷àñòîòàì âñòðå÷àåìîñòè àëëåëåé. Òàê, îáùåå ÷èñëî âûÿâëåííûõ 
â îòäåëüíûõ ïîïóëÿöèÿõ àëëåëåé âàðüèðóåò îò 29 äî 59, ðåäêèõ – îò 4 äî 19, 
óíèêàëüíûõ – îò 0 äî 10.

Íàèáîëüøåå àëëåëüíîå ðàçíîîáðàçèå íàáëþäàåòñÿ â îáåèõ ïîïóëÿöèÿõ 
ëèñòâåííèöû Ãìåëèíà èç Ìîíãîëèè. Èç äàííûõ, ïðåäñòàâëåííûõ â òàáëèöå 3, 
áîëåå âûñîêîå ïî ñðàâíåíèþ ñ äðóãèìè ïîïóëÿöèÿìè àëëåëüíîå ðàçíîîáðàçèå â 
ýòèõ ïîïóëÿöèÿõ îáåñïå÷èâàåòñÿ â îñíîâíîì çà ñ÷åò ðåäêèõ àëëåëåé. Êðîìå òîãî, 
â ýòèõ ïîïóëÿöèÿõ îáíàðóæåíî ñàìîå áîëüøîå ÷èñëî óíèêàëüíûõ àëëåëåé. Â 
ïîïóëÿöèÿõ Êàì÷àòñêîãî êðàÿ íàáëþäàåòñÿ ñóùåñòâåííîå ñíèæåíèå àëëåëüíîãî 
ðàçíîîáðàçèÿ. Íàèáîëåå íèçêîå ÷èñëî àëëåëåé âûÿâëåíî â ïîïóëÿöèè 
ëèñòâåííèöû êàì÷àòñêîé – «Óêñè÷àí».

Òàáëèöà 4
Ãåòåðîãåííîñòü àëëåëüíûõ ÷àñòîò 

 Ïðèìå÷àíèå: Ð - óðîâåíü çíà÷èìîñòè  P<0,05; ** - P<0,01; *** - P<0,001; d. f. - ÷èñëî ñòåïåíåé 
ñâîáîäû; n - ÷èñëî àëëåëåé

Àíàëèç èçìåí÷èâîñòè ÷àñòîò àëëåëåé ñ ïîìîùüþ χ2–òåñòà íà ãåòåðîãåííîñòü 
ïîêàçàë, ÷òî íàáëþäàåìàÿ ãåòåðîãåííîñòü àëëåëüíûõ ÷àñòîò ó èçó÷åííûõ 
ïîïóëÿöèé ëèñòâåííèö â èññëåäîâàííûõ ðåãèîíàõ ÿâëÿåòñÿ ñòàòèñòè÷åñêè 
äîñòîâåðíîé, ïðè÷åì íà î÷åíü âûñîêîì óðîâíå çíà÷èìîñòè (χ2 = 4010,637, 
DF = 462, P < 0,001) (òàáë. 4).

Ñóùåñòâåííûå ðàçëè÷èÿ ìåæäó ïîïóëÿöèÿìè ëèñòâåííèö Ãìåëèíà è 
êàì÷àòñêîé íàáëþäàþòñÿ òàêæå ïî ñîñòàâó è ÷àñòîòàì ãåíîòèïîâ. Âñåãî â 
èññëåäîâàííûõ ïîïóëÿöèÿõ èäåíòèôèöèðîâàíî 166 ãåíîòèïîâ, 119 èç íèõ 
ÿâëÿþòñÿ âèäîñïåöèôè÷íûìè. Íàèáîëüøåå ÷èñëî ãåíîòèïîâ îáíàðóæåíî ó 
âûñîêîïîëèìîðôíûõ ëîêóñîâ bcLK056, bcLK260, bcLK235, UAKLly6. ×èñëî 
ãåíîòèïîâ â íèõ âàðüèðîâàëî îò 30 äî 35. Â îñòàëüíûõ ëîêóñàõ (bcLK224, bcLK066, 
UBCLXtet-1-22) ÷èñëî ãåíîòèïîâ áûëî 8-16.

Âî âñåõ èññëåäîâàííûõ ïîïóëÿöèÿõ ëèñòâåííèöû ó áîëüøèíñòâà ëîêóñîâ 
âûÿâëåíû ñòàòèñòè÷åñêè äîñòîâåðíûå îòêëîíåíèÿ îò îæèäàåìîãî ïðè ñëó÷àéíîì 
ñêðåùèâàíèè ðàñïðåäåëåíèÿ ãåíîòèïîâ. Â êàæäîé ïîïóëÿöèè, êðîìå «Áàÿí 
Óóë-1» ó îòäåëüíûõ ëîêóñîâ íàáëþäàåìûå ÷àñòîòû ãåíîòèïîâ ñîîòâåòñòâîâàëè 

Ëîêóñû n d. f. χ2  P*
bcLK056 17 136 1541,710 0,000***

bcLK224 5 10 205,303 0,000***

bcLK066 8 28 104,222 0,000***

bcLK260 14 91 809,669 0,000***

bcLK235 17 136 911,370 0,000***

UBCLXtet-

1-22
4 6 77,086 0,000***

UAKLly6 11 55 361,277 0,000***

Â öåëîì 462 4010,637 0,000***
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îæèäàåìûì â ñîîòâåòñòâèè ñ çàêîíîì Õàðäè-Âàéíáåðãà, ïðè÷åì â ðàçíûõ 
ïîïóëÿöèÿõ ñîîòâåòñòâèÿ ìåæäó íàáëþäàåìûìè è îæèäàåìûìè ÷àñòîòàìè 
ãåíîòèïîâ îáíàðóæèâàëè ðàçíûå ëîêóñû (òàáë. 5).

Äëÿ îïðåäåëåíèÿ óðîâíÿ ãåíåòè÷åñêîãî ðàçíîîáðàçèÿ â êàæäîé èç 
èññëåäîâàííûõ íàìè ïîïóëÿöèé áûëè ðàññ÷èòàíû âåëè÷èíû îñíîâíûõ 
ïîêàçàòåëåé ãåíåòè÷åñêîé èçìåí÷èâîñòè. 

Â òàáëèöå 6 ïðèâåäåíû çíà÷åíèÿ ýòèõ ïîêàçàòåëåé, ðàññ÷èòàííûõ ïî 7 
ëîêóñàì, äëÿ êàæäîé èç 6 âêëþ÷åííûõ â àíàëèç ïîïóëÿöèé ëèñòâåííèö.

Èç ïðåäñòàâëåííûõ â òàáëèöå 6 äàííûõ çàìåòíî, ÷òî çíà÷åíèÿ âñåõ 
ïàðàìåòðîâ, èñïîëüçîâàííûõ íàìè äëÿ îöåíêè ãåíåòè÷åñêîãî ðàçíîîáðàçèÿ, 
âàðüèðóþò.

Êðîìå òîãî, äîñòàòî÷íî ÷åòêî âèäíî, ÷òî óðîâåíü ãåíåòè÷åñêîãî 
ðàçíîîáðàçèÿ ëèñòâåííèöà Ãìåëèíà èç Ìîíãîëèè îêàçàëñÿ áîëåå âûñîêèì ïðè 
àíàëèçå ïåðå÷èñëåííûõ âûøå ïîêàçàòåëåé (òàáë. 6), ïî ñðàâíåíèþ ñ êàì÷àòñêèìè 
âûáîðêàìè. 

Ýòî, ïî-âèäèìîìó, âûçâàíî èçîëèðîâàííîñòüþ è ñïåöèôè÷åñêèìè 
ïðèðîäíî-êëèìàòè÷åñêèìè óñëîâèÿìè ïðîèçðàñòàíèÿ ïîñëåäíèõ. Ñîïîñòàâëåíèå 
íàáëþäàåìîé è îæèäàåìîé ãåòåðîçèãîòíîñòè ïîêàçàëî, ÷òî âî âñåõ ïîïóëÿöèÿõ 
íàáëþäàëñÿ äåôèöèò ãåòåðîçèãîòíûõ ãåíîòèïîâ. 

Íàèáîëåå âûñîêèå çíà÷åíèÿ èíäåêñà ôèêñàöèè Ðàéòà (F) (òàáë. 6), áûëè 
âûÿâëåíû ó ïîïóëÿöèé èç Ìîíãîëèè (F=0,459). Ýòî îáúÿñíÿåòñÿ ìàëî÷èñëåííîñòüþ 
ïîïóëÿöèé, çíà÷èòåëüíîé ôðàãìåíòèðîâàííîñòüþ, ïîäâåðæåííîñòüþ ïèðîãåííûì 
ôàêòîðàì è ñàìîîïûëåíèåì, ïðèâîäÿùèì ê âûñîêîé ñòåïåíè èíáðèäèíãà.

Òàáëèöà 5
Àíàëèç ñîîòâåòñòâèÿ íàáëþäàåìûõ ðàñïðåäåëåíèé ãåíîòèïîâ 

îæèäàåìûì ïðè ðàâíîâåñèè Õàðäè-Âàéíáåðãà

Ëîêóñû
L. gmelinii L. kamtschatica

Áàÿí Óóë-1 Áàÿí Óóë-2 Òàåæíàÿ Ãîðíûé êëþ÷ Óêñè÷àí Êðàïèâíàÿ

bcLK056 303,732*** 182,297*** 22,755* 38,478*** ns 50,864***

bcLK224 42,237*** 14,656* 27,128*** ns 44,649*** 58,071***

bcLK066 40,656*** ns ns 25,136** 51,813*** 45,041***

bcLK260 104,989*** 114,879*** 19,274** 54,061*** 47,170*** 55,036***

bcLK235 139,467*** 167,717*** 13,993* 39,054*** ns ns

UBCLXtet-1-22 25,086*** 25,577*** ns 36,287*** 19,660** 22,812***

UAKLly6 86,847*** 71,820*** 93,003*** 28,435* 34,579*** 107,615***

 
 Ïðèìå÷àíèå: n.s. – ãåòåðîãåííîñòü íå ñóùåñòâåííà; * - P<0.05; ** - P<0.01; *** - P<0.001
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Òàáëèöà 6
Ïîêàçàòåëè ãåíåòè÷åñêîé èçìåí÷èâîñòè ëèñòâåííèöû ñèáèðñêîé, ðàññ÷èòàííûå ïî 

ðåçóëüòàòàì ÿäåðíîãî ìèêðîñàòåëëèòíîãî àíàëèçà

Популяции N Nа Nе Hо Hе F
Лиственница Гмелина
Баян Уул-1 30 8,429 4,813 0,371 0,715 0,467
Баян Уул-2 30 7,857 4,235 0,352 0,678 0,452
В среднем для вида 8,143 4,524 0,362 0,697 0,459
Лиственница камчатская
Таежная 30 5,143 2,463 0,414 0,560 0,249
Горный ключ 30 4,571 2,704 0,400 0,606 0,361
Уксичан 30 4,143 2,025 0,352 0,483 0,320
Крапивная 30 4,857 2,742 0,271 0,599 0,530
В среднем для вида 4,679 2,484 0,360 0,562 0,365
В среднем для всех изученных 
популяции 5,833±0,446 3,164±0,289 0,360±0,024 0,607±0,023 0,396±0,038

 Nà - ñðåäíåå ÷èñëî àëëåëåé íà ëîêóñ, Nå – ýôôåêòèâíî ÷èñëî àëëåëåé íà ëîêóñ, Hî – íàáëþäàåìàÿ 
ãåòåðîçèãîòíîñòü, Hå – îæèäàåìàÿ ãåòåðîçèãîòíîñòü, F – èíäåêñ ôèêñàöèè.

Âûÿâëåííûå çíà÷åíèÿ îñíîâíûõ ïîêàçàòåëåé ãåíåòè÷åñêîãî ïîëèìîðôèçìà 
ñâèäåòåëüñòâóþò î äîñòàòî÷íî âûñîêîì â ñðåäíåì óðîâíå ãåíåòè÷åñêîãî 
ðàçíîîáðàçèÿ ëèñòâåííèö Ãìåëèíà è êàì÷àòñêîé â èññëåäîâàííûõ ðåãèîíàõ 
(òàáë. 6) è ñîãëàñóþòñÿ ñ ðåçóëüòàòàìè èçó÷åíèÿ äðóãèõ âèäîâ ðîäà Larix (Khasa 
et al., 2006; Isoda, Watanabe, 2006; Chen et al., 2009). Ñðàâíåíèå ïîêàçàòåëåé 
ãåíåòè÷åñêîé èçìåí÷èâîñòè, ïîëó÷åííûõ â âûøå óïîìÿíóòûõ ïóáëèêàöèÿõ, ñ 
îöåíêàìè â äàííîé ðàáîòå çàòðóäíèòåëüíî, ïîñêîëüêó ñóùåñòâåííî îòëè÷àþòñÿ 
îáúåêòû, ìåòîäèêè ïðîâåäåíèÿ èññëåäîâàíèé è àíàëèçèðóåìûå íàáîðû ëîêóñîâ. 
Êðîìå òîãî, ñòîèò îòìåòèòü, ÷òî äàííûå ðàáîòû, ïî áîëüøåé ÷àñòè íîñÿò 
ëèøü ìåòîäè÷åñêèé õàðàêòåð è íå ïðåäñòàâëÿþò ðåçóëüòàòîâ ïîïóëÿöèîííî-
ãåíåòè÷åñêîãî àíàëèçà.

Äëÿ îïðåäåëåíèÿ ñòåïåíè ïîäðàçäåëåííîñòè èçó÷åííûõ ïîïóëÿöèé 
èñïîëüçîâàëè êîýôôèöèåíòû F-ñòàòèñòèêè, ïðåäëîæåííûå Ñ. Ðàéòîì (Wright, 1965; 
Guries, Ledig, 1982). Çíà÷åíèÿ êîýôôèöèåíòîâ èíáðèäèíãà îñîáè îòíîñèòåëüíî 
ïîïóëÿöèè Fis, èíáðèäèíãà îñîáè îòíîñèòåëüíî âèäà Fit è èíáðèäèíãà ïîïóëÿöèè 
îòíîñèòåëüíî âèäà Fst, ðàññ÷èòàííûõ äëÿ êàæäîãî èç ïðîàíàëèçèðîâàííûõ 
ëîêóñîâ ëèñòâåííèö Ãìåëèíà è êàì÷àòñêîé, ïðåäñòàâëåíû â òàáë. 7.

Òàáëèöà 7
Çíà÷åíèÿ ïîêàçàòåëåé F-ñòàòèñòèê   Ðàéòà

Ëîêóñ Fis Fit Fst
bcLK056
bcLK224
bcLK066
bcLK260
bcLK235

UBCLXtet-
1-22

UAKLly6

0,487
0,462
0,316
0,586
0,305

0,291
0,373

0,544
0,502
0,334
0,633
0,371

0,314
0,399

0,110
0,073
0,026
0,114
0,094

0,033
0,041

Â ñðåäíåì 0,403±0,042 0,442±0,045 0,070±0,014
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Èç äàííûõ, ïðåäñòàâëåííûõ â òàáëèöå 7, âèäíî, ÷òî âåëè÷èíà êîýôôèöèåíòà 
Fis âàðüèðóåò îò 0,291 (UBCLXtet-1-22) äî 0,586 (bcLK260), ñîñòàâëÿÿ â ñðåäíåì 
0,403. Ïîëîæèòåëüíîå ñðåäíåå çíà÷åíèå Fis óêàçûâàåò íà 40%-íûé íåäîñòàòîê 
ãåòåðîçèãîòíûõ ãåíîòèïîâ. Êîýôôèöèåíò Fit òàêæå èìååò ïîëîæèòåëüíîå çíà÷åíèå 
è ðàâíÿåòñÿ â ñðåäíåì 0,442, ÷òî óêàçûâàåò íà 44% äåôèöèò ãåòåðîçèãîò ó âèäà 
â èññëåäîâàííîé ÷àñòè àðåàëà â öåëîì. Îöåíêà ïîêàçàòåëÿ Fst, îòðàæàþùåãî 
ñòåïåíü ïîäðàçäåëåííîñòè ïîïóëÿöèé, ïîêàçàëà, ÷òî 93% âûÿâëåííîé â 
ïîïóëÿöèÿõ ëèñòâåííèö Ãìåëèíà è êàì÷àòñêîé ãåíåòè÷åñêîé èçìåí÷èâîñòè 
ðåàëèçóåòñÿ âíóòðè ïîïóëÿöèé è òîëüêî 7% (Fst=0,07) ðàñïðåäåëÿåòñÿ ìåæäó 
ïîïóëÿöèÿìè. Ïîëó÷åííîå ñðåäíåå çíà÷åíèå Fst óêàçûâàåò íà ãåíåòè÷åñêóþ 
ïîäðàçäåëåííîñòü èçó÷åííûõ ïîïóëÿöèé ëèñòâåííèöû. Íàèáîëüøèé âêëàä â 
ìåæïîïóëÿöèîííóþ ñîñòàâëÿþùóþ èçìåí÷èâîñòè âíîñÿò âûñîêîïîëèìîðôíûå 
ëîêóñû bcLK056 (Fst=0,110), bcLK260 (Fst=0,114), íàèìåíüøèé – ëîêóñû bcLK066 
(Fst=0,026) è UBCLXtet-1-22 (Fst=0,033).

Íà îñíîâàíèè ÷àñòîò àëëåëåé âûÿâëåííûõ ÿäåðíûõ ìèêðîñàòåëëèòíûõ 
ëîêóñîâ ïðîâåäåíà êîëè÷åñòâåííàÿ îöåíêà ñòåïåíè ãåíåòè÷åñêèõ ðàçëè÷èé 
ìåæäó èññëåäîâàííûìè âûáîðêàìè ëèñòâåííèö Ãìåëèíà è êàì÷àòñêîé. 
Ãåíåòè÷åñêîå ðàññòîÿíèå D (Íåÿ, 1972) ìåæäó ïîïóëÿöèÿìè êîëåáëåòñÿ îò 
0,046 äî 0,303, ñîñòàâëÿÿ â ñðåäíåì 0,157 (òàáë. 8). Ñîãëàñíî òåñòó Ìàíòåëà, 
ãåíåòè÷åñêèå ðàññòîÿíèÿ ìåæäó èññëåäîâàííûìè ïîïóëÿöèÿìè, îñíîâàííûå 
íà ÷àñòîòàõ ÿäåðíûõ ìèêðîñàòåëëèòíûõ ôðàãìåíòîâ, ñëàáî, íî äîâîëüíî ÷åòêî 
êîððåëèðîâàëè ñ ãåîãðàôè÷åñêèìè ðàññòîÿíèÿìè ìåæäó âûáîðêàìè (r=0,909, 
P=0,04). Àíàëèç ãëàâíûõ êîîðäèíàò (PCA-àíàëèç) òàêæå õîðîøî èëëþñòðèðóåò 
ýòîò âûâîä (ðèñ. 1).

Òàáëèöà 8
Ãåíåòè÷åñêèå ðàññòîÿíèÿ Ì. Íåè ìåæäó èçó÷åííûìè 

ïîïóëÿöèÿìè ëèñòâåííèö
Áàÿí Óóë-1 Áàÿí Óóë-2 Òàåæíàÿ Ãîðíûé êëþ÷ Óêñè÷àí

0,085 *** Áàÿí Óóë-2

0,303 0,233 *** Òàåæíàÿ

0,276 0,188 0,074 *** Ãîðíûé êëþ÷

0,244 0,151 0,058 0,062 *** Óêñè÷àí

0,276 0,192 0,083 0,046 0,083 Êðàïèâíàÿ

Ðèñóíîê 1. Ïðîåêöèÿ èçó÷åííûõ âûáîðîê ëèñòâåííèöû íà ïëîñêîñòè äâóõ êîîðäèíàò 
ïî äàííûì PCA-àíàëèçà ìàòðèöû ãåíåòè÷åñêèõ ðàññòîÿíèé Ì. Íåÿ
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Ðèñóíîê 2. Òåñò AMOVA (êîìïüþòåðíàÿ ïðîãðàììà GenAlEx V.6)

Ðåçóëüòàòû òåñòà ðàñïðåäåëåíèÿ ãåíåòè÷åñêîé èçìåí÷èâîñòè (AMOVA) ñ ó÷åòîì 
èåðàðõè÷åñêèõ óðîâíåé (ïîïóëÿöèè, ãðóïïû ïîïóëÿöèé, âèäû Larix) ïîêàçàëè, ÷òî 
íà ìåæâèäîâóþ ãåíåòè÷åñêóþ èçìåí÷èâîñòü ïðèõîäèòñÿ 10%, ìåæïîïóëÿöèîííóþ 
3%, âíóòðèïîïóëÿöèîííóþ 87% (ðèñ. 2).

Çàêëþ÷åíèå
 Â ðåçóëüòàòå èçó÷åíèÿ ïîïóëÿöèé ëèñòâåííèö Ãìåëèíà è êàì÷àòñêîé 
âûÿâëåíî âûñîêîå ãåíåòè÷åñêîå ðàçíîîáðàçèå ïî ÿäåðíûì ìèêðîñàòåëëèòíûì 
ëîêóñàì. Îòìå÷åíû äîñòîâåðíûå ðàçëè÷èÿ ÷àñòîò àëëåëåé ìåæäó âûáîðêàìè. 
Â ïîïóëÿöèÿõ îáîèõ âèäîâ íàáëþäàåòñÿ çíà÷èòåëüíûé íåäîñòàòîê ãåòåðîçèãîò, 
îòðàæàþùèé âûñîêóþ ñòåïåíü èíáðèäèíãà. Ïîêàçàòåëè ãåíåòè÷åñêîãî 
ðàçíîîáðàçèÿ êàì÷àòñêîé ëèñòâåííèöû íåñêîëüêî íèæå, ÷åì ëèñòâåííèöû 
Ãìåëèíà, ÷òî, âåðîÿòíî, ñâÿçàíî ñ èñòîðèåé ðàñïðîñòðàíåíèÿ âèäîâ è 
ñïåöèôè÷åñêèìè ïðèðîäíî-êëèìàòè÷åñêèìè óñëîâèÿìè ïðîèçðàñòàíèÿ. 

Ãåíåòè÷åñêèå ðàññòîÿíèÿ ìåæäó ïîïóëÿöèÿìè îòðàæàþò ìåæâèäîâûå è 
ìåæïîïóëÿöèîííûå ðàçëè÷èÿ è äîñòîâåðíî êîððåëèðóþò ñ ãåîãðàôè÷åñêèìè 
äèñòàíöèÿìè. Ìàêñèìóì ãåíåòè÷åñêîé èçìåí÷èâîñòè ïðèõîäèòñÿ íà 
âíóòðèïîïóëÿöèîííóþ. Ìåæâèäîâàÿ èçìåí÷èâîñòü ñîñòàâëÿåò ëèøü 10% îò âñåé 
èçìåí÷èâîñòè.

Ïîëó÷åííûå ïðè ïîìîùè ÿäåðíûõ ìèêðîñàòåëëèòíûõ ìàðêåðîâ äàííûå 
âûÿâëÿþò çíà÷èòåëüíûé îáúåì ãåíåòè÷åñêîãî ðàçíîîáðàçèÿ ïîïóëÿöèé 
ëèñòâåííèöû, ðàíåå íåäîñòóïíûé äëÿ èññëåäîâàíèÿ ñ ïîìîùüþ ìîðôîëîãè÷åñêèõ 
ïðèçíàêîâ è àëëîçèìíûõ ìàðêåðîâ.
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Summary

VARIABILITY OF NUCLEAR MICROSATELLITE LOCI IN TWO GMELIN 
LARCH (LARIX GMELINII (RUPR.) RUPR.) AND KAMCHATKA LARCH (LARIX 

KAMTCHATICA (RUPR.) CARR) POPULATIONS

1Oreshkova N.B., 2Belokoni M.M., 3Jamiyansuren S. 
1 Institute of Forest V.N. Sukachev of SB RAS, Krasnoyarsk, Russia

2 Institute of General genetics N.I. Vavilov RAS, Moskow, Russia
3 Institute of Botany MAS, Ulaanbaatar, Mongolia

Abstract:
We studied genetic variability of nuclear microsatellite loci in two Gmelin larch and 

four Kamchatka larch populations. 180 individuals from two species were genotyped 
using seven polymorphic microsatellites. Genetic diversity was higher in Gmelin larch 
populations from Mongolia than in Kamchatka larch populations. Differentiation among 
populations under study by nuclear microsatellites was 7% (Fst=0,07). Correlation 
between genetic and geographic distances among two spesies populations was 
signifi cant (r=0,909, P=0,04) according to Mantel’s test.

Key words: Gmelin larch, Kamchatka larch, microsatellites, genetic diversity, 
intra- and interpopulation differentiation
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ØÓÀ, Áîòàíèêèéí õ¿ðýýëýí 

e-mail: ariunbayar.enkh@yahoo.com

Õóðààíãóé
Áîòàíèêèéí öýöýðëýãèéí ÷èìýãëýëèéí ñººãèéí õýñýãò íóòàãøóóëñàí Ãîëòáîðûí òºðëèéí óðãàìëûã 

(Syringa) íóòãèéí óðãàìëóóäòàé õîñëóóëàí óðãàëòûí õóãàöààíä òàñðàëòã¿é ¿ðãýëæëýí öýöýãëýõýýð 
çîõèîìæèëæ, ãîî ñàéõíûã çîõèöëîîí òààëàìæòàé íºõöºëèéã á¿ðä¿¿ëýí, òàíèí ìýäýõ¿éí à÷ õîëáîãäîëòîé 
¿çìýðèéí õýñýã áàéãóóëàõààð  10 îâîã, 18 òºðºëä õàìààðàõ 29 ç¿éë óðãàìëààð ãîëòáîðûí òºãëèéã áàéãóóëëàà. 
Õîòûí íîãîîí áàéãóóëàìæèíä ãîëòáîðûã èõ õýìæýýãýýð õîñëóóëàí òàðüæ áîëíî. 

Çàíãèëàà ¿ã: Íîãîîí áàéãóóëàìæ, Ãîëòáîðûí ëàíäøàôò

Óäèðòãàë 
Ëàíäøàôò ãýäýã õýëëýãèéã àíõ Àìåðèêèéí òºëºâëºã÷ Ô.Îëìîñòèâ 1866 

îíä õýðýãëýæýý. Ëàíä-ãàçàð ãýñýí íåìö ¿ãíýýñ ãàðàëòàé. øàôò-ãýäýã ñóäëàõ 
ãýñýí óòãàòàé. Ýíý íýð òîìú¸îã õýðýãëýñíýýð õ¿ì¿¿ñèéí àìüäðàí ñóóäàã îð÷èíã 
õ¿íèé ñýòãýëä íèéö¿¿ëýí òºëºâëºæ, õîòûã îéð îð÷íûõ íü áàéãàëü, äàðõàí öààçàò 
ãàçàðòàé íü õàìò òºëºâëºõ øààðäëàãàòàéã òýìäýãëýñýí áàéíà. 

Ëàíäøàôò òºëºâëºëò íü õýäèéãýýð õ¿íèé îþóí ñàíàà õ¿÷ õºäºëìºðººð 
á¿òäýã÷ öààøäàà áàéãàëèéí õóóëèàð ¿ðãýëæèëäýã. Áîòàíèêèéí öýöýðëýãèéí 
òàëáàéä ÷èìýãëýëèéí ñººã óðãàìàë òàðèìàëæóóëàõ, íóòàãøóóëàõ òóðøèëò 
ñîðèëûí àæëûã õèéõäýý òàðèìàëøèæ íóòàãøñàí óðãàìëóóäààð öóãëóóëãûã íºõºí 
á¿ðä¿¿ëýõ,  øèíý ç¿éëýýð íýìýæ áàÿæóóëàõ, òýäãýýðèéí ºñºëò õºãæëèéí áèîëîãè 
îíöëîãèéã èëð¿¿ëýõ, øèíý îð÷èíä äàñàí çîõèöîõ ÷àäâàðûí ¿íýëãýý ºã÷, àìüäðàõ 
÷àäâàðûã äýýøë¿¿ëýõ, ºâºëæèëòèéí áàéäëûã ñóäëàí èëð¿¿ëæ, íóòàãøñàí  ç¿éë 
óðãàìëûã  ¿ðæ¿¿ëýõ çàðèì àðãûã ñóäëàí òîãòîîæ ¿éëäâýðëýëä øèëæ¿¿ëýõ 
çîðèëãîòîé. 

Ìîíãîë óëñûí ØÓÀ-èéí Áîòàíèêèéí õ¿ðýýëýíãèéí Áîòàíèêèéí öýöýðëýãèéí 
íºõöºëä ÷èìýãëýëèéí ãî¸ìñîã òàðèìàë ñººã áîëîõ  Ãîëòáîðûí (Syringa)  òºðëèéí 
óðãàìëûã 1975 îíîîñ ýõëýí íóòàãøóóëàõ ñóäàëãàà õèéæ, Syringa emodii Walt.; S. 
josikaea Jasg. Fil.; S. komarowii Schneid.; S. refl exa  Schneid.; S. zweginzowii Kochne et 
Lingelsh.; S. wolfi i Schmidt.; S. villosa Vahl.; S. velutina Kom.; S. vulgaris L.; S. Henryi 
Scneid. àðâàí ç¿éëèéí Ãîëòáîðûã íóòàãøèõ áîëîìæòîéã èëð¿¿ëýí, àíõäàã÷ áîëîí 
2-ð ¿åèéí íóòàãøñàí øèíý òàðèìàë áèé áîëãîõ  òýäãýýðèéã ¿ðæ¿¿ëýõ çàðèì àðãûã 
áîëîâñðóóëæ òàðüæ òóðøèõ, óëìààð 2006 îíîîñ ÷èìýãëýëèéí ñººãèéí õýñýãò 
òàðèìàëæóóëæ íóòàãøóóëñàí óðãàìëóóäààð õîñëîë çîõèîìæ õèéõ, ãîî ñàéõíûã 
çîõèöëîîí òààëàìæòàé íºõöëèéã á¿ðä¿¿ëæ, òàíèí ìýäýõ¿éí à÷ õîëáîãäîëòîé 
¿çìýðèéí õýñýã áàéãóóëàõ  çîðèëò òàâüæ  àæèëëàæ áàéíà.

Ìºí øèíýýð ãîëòáîðûí Syringa oblata Lindl.; S. oblata var.alba Rehd.; S. pubescens 
ssp microphylla.; S. oblata ssp.dilatata.; S. villosa Vahl ãýñýí 5 ç¿éëèéã òàðèìàëæóóëàõ 
íóòàãøóóëàõ ñóäàëãààíû àæèë õèéãäýæ áàéíà.
  Ãîëòáîð íü ×èä¿íèé (Oleaceae Lindl) îâîãò õàìààðàõ íýãýí òîìîîõîí òºðºë 
áºãººä òîä ºíãºòýé òîì áàãñ öýöýã íü îëîí õîíîã ¿ðãýëæëýí äýëãýð÷ îð÷íîî 
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÷èìäýãýýñ ãàäíà àíõèëàì ñàéõàí ¿íýðòýé ó÷èð ãîëòáîðûí ãî¸ëûí ¿íäñýí øèíæ íü 
öýöýãëýõ ¿åäýý áàéäàã. 

Áàéãàëüä Ãèìàëàé, Äîðíîä Àçè, Ç¿¿í ºìíºä Àçèä Ìàíæóóð, Áàëêàí-
Êàðïàòûí á¿ñ íóòàãò òàðõàí óðãàäàã áºãººä òºðºëõ íóòàãòàà 3-7 ì õ¿ðòýë ºíäºð 
óðãàäàã ñººã þì. Óëààíáààòàð õîòûí Áîòàíèêèéí öýöýðëýãò 30 ãàðàí íàñòàé 
ãîëòáîð 3-4 ì ºíäºð óðãàæ áàéíà. Ãîëòáîð ¿çýìæèò ñàéõàí öýöýãòýé óðãàìàë áºãººä 
ýðòíýýñ òàðèìàëæóóëàí îëîí çóóí ñîðòûã áèé áîëãîæ äýëõèéä ºðãºí òàðõàöòàé 
ãî¸ë ÷èìýãëýëèéí  óðãàìàë áîëîí äýëãýðñýí. Ò¿¿í÷ëýí ò¿¿íèéã ýìíýëýã, çºãèéí 
áýë÷ýýðò àøèãëàæ, öýöýãíýýñ íü ¿íýðòýí ãàðãàí àâ÷ áàéíà. Ãîëòáîðûí ç¿éë¿¿ä 
õ¿éòýíä òýñâýðòýé øèíæýýðýý îíöëîã. Òóõàéëáàë 30-40 õýìèéí õ¿éòíèéã òýñâýðëýõ 
÷àäâàðòàé ãýæ ¿çñýí áàéäàã (Êîëåñíèêîâ, 1974). Ýíýõ¿¿ îð÷èíç¿éí íýãýí øèíæ íü 
Ìîíãîë îðíû õóóðàé õ¿éòýí óóð àìüñãàëòàé íºõöºëä íóòàãøóóëàõ áîëîìæòîé þì. 

Ãîëòáîðûã òàðèìàëæóóëàõäàà áàéãàëü äýýð óðãàäàã óðãàõ îð÷èíã ñàéòàð 
áîäîëöîõ õýðýãòýé òóõàéëáàë, íàìãàðõàã õ¿÷èëëýã õºðñºíä óðãàõ áîëîìæã¿é 
ãýäãèéã òîîöîõ õýðýãòýé.

Õîòûí íîãîîí áàéãóóëàìæèíä çîõèìæòîé, õàãàñ ñ¿¿äýðñýã îð÷èíä, õºíãºí 
õºðñºíä óðãàõ íºõöëèéã øààðäàíà. 

Ñóäàëãààíû àðãàç¿é, àðãà÷ëàë
×èìýãëýëèéí ñººã óðãàìëûã òàðèìàëøóóëàõ, íóòàãøóóëàõ ñóäàëãààíû 

àæëûã õèéõäýý ÎÕÓ-ûí Åðºíõèé Áîòàíèêèéí öýöýðëýãèéí áîëîâñðóóëñàí óðãàìàë 
òàðèìàëæóóëàõ, íóòàãøóóëàõ íýãäñýí àðãàç¿é (Ëàïèí, 1974) áàðèìòàëæ àæèëëàæ 
áàéíà.

Óëààíáààòàð õîòûí íºõöºë äàõü Áîòàíèêèéí öýöýðëýãò óðãàìàë 
òàðèìàëøóóëàõ, íóòàãøóóëàõàä åðºíõèé àðãàç¿é (Ýðäýíýæàâ, 1986), ×èìýãëýëèéí 
ñººã óðãàìëûí èíòðîäóêöèéí òóñãàéëñàí àðãà ç¿éã (Öýðýííàäìèä, 2000) áàðèìòëàí 
àæèëëàà. 

Ãîëòáîðûí ¿çìýðèéí ãî¸ë ÷èìýãëýëèéí ñººã óðãàìëûí ñóäàëãààã À.È. 
Êîëåñíèêîâ (1974), Á.Å. Áàëêîâñêèé (1974)  íàðûí (ìîä ñººãíèé ºíäðèéí õýìæýý, 
òèòìèéí õýëáýð,  íàâ÷ààðàà ÷èìýãëýõ îíöëîã, öýöýã, ¿ð æèìñíèé ãî¸ìñîã áàéäàë 
ã.ì.) àðãà ç¿éãýýð õèéâ.

Ñóäàëãààíû ¿ð ä¿í, õýëýëö¿¿ëýã
Óëààíáààòàð õîòûí íºõöºë äàõü Áîòàíèêèéí öýöýðëýãèéí ÷èìýãëýëèéí 

ñººãèéí òàëáàéä òàðèìàëæóóëæ íóòàãøóóëñàí  10 îâîã, 18 òºðºëä õàìààðàõ 29 
ç¿éë óðãàìëààñ á¿ðäýõ Ãîëòáîðûí ¿çìýðèéã õîñëîë çîõèîìæ õèéí áàéãóóëëàà. 

Ýíýõ¿¿ ¿çìýðèéí õýñãèéí ãî¸ë ÷èìýãëýëèéí ñººã 24 ç¿éë óðãàìëûí óðãàëòûí 
ìº÷ëºãèéã  2008-2010 îíû 3 æèëèéí äóíäàæ ¿ç¿¿ëýëòèéã ñóäëàí,  îëîí æèëèéí 
¿çýãäýëç¿éí áàéäàëòàé æèøèæ õàðóóëëàà. 

Îð÷èí ç¿éí ÿíç á¿ðèéí áè÷èë óóð àìüñãàëûí íºõöºëä çîõèöñîí àìèíç¿éí 
îíöëîãòîé óðãàìëóóä ìàíàé öóãëóóëãàä áàéãàà áºãººä òýäãýýðèéí óðãàëòûí 
ìº÷ëºã íü õàðèëöàí àäèëã¿é õóãàöààíä ýõëýæ, òºãñºõ îíöëîãèéã õàðãàëçàí 
àæèãëàëò ñóäàëãààã  ãîëòáîðûí ¿çìýðèéí õýñýã äýõ ñººã óðãàìëóóäûã óðãàëòûí 
õóãàöàà, öýöýãëýõ õóãàöàà, ¿ð æèìñ áîëîâñðîõ õóãàöàà ãýñýí 3 ôåíîá¿ëýãò õóâààæ 
ÿâóóëàâ. 

Óðüä ºìíºõ ñóäëàà÷èä Ï.Öýðýííàäìèä (1995)., Ä.×àíöàëíÿì (1995) íàðûí 
ñóäàëãààíä õàìààðàãäñàí ñººã óðãàìëóóäûí óðãàëòûí õóãàöààíû ôåíîá¿ëãèéã 
äîîðõè áàéäëààð (1-ð õ¿ñíýãò) òîãòîîñîí áàéäàã áèä ýíýõ¿¿ ñóäàëãààíû ¿ð ä¿íã 
ººðñäèéí ñóäàëãààíä æèøèõ ìàòåðèàë áîëãîí àøèãëàâ.
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1-ð õ¿ñíýãò

Óðãàëòûí õóãàöààíû ôåíîá¿ëýã
¹ Ôåíîá¿ëýã* Ýõëýõ Òºãñºõ ¯ðãýëæëýõ  õîíîã

Ýõëýõ Òºãñºõ
1 ÝÝ IV.11-IV.23 IX.7-IX.19 12 12
2 ÝÄ IV.11-IV.23 IX.20-X.4 12 13
3 ÝÎ IV.11-IV.23 X.5-X.23 12 18
4 ÄÝ IV.24-V.11 IX.7-IX.19 17 12
5 ÄÄ IV.24-V.11 IX.20-X.4 17 13
6 ÄÎ IV.24-V.11 X.5-X.23 17 18
7 ÎÝ V.12-V.26 IX.7-IX.19 14 12
8 ÎÄ V.12-V.26 IX.20-X.4 14 13
9 ÎÎ V.12-V.26 X.5-X.23 14 18

 Òàéëáàð*: ÝÝ-ýðò ýõëýæ ýðò òºãñäºã, ÝÄ-ýðò ýõëýæ äóíä òºãñäºã, ÝÎ-ýðò ýõëýæ îðîé òºãñäºã, ÄÝ-äóíä 
ýõëýæ ýðò òºãñäºã, ÄÄ-äóíä ýõëýæ äóíä òºãñäºã, ÄÎ-äóíä ýõëýæ îðîé òºãñäºã, ÎÝ-îðîé ýõëýæ ýðò òºãñäºã, ÎÄ-
îðîé ýõëýæ äóíä òºãñäºã, ÎÎ- îðîé ýõëýæ îðîé òºãñäºã.

Óðãàëòûí õóãàöààã 1-ð õ¿ñíýãòýýñ ¿çâýë áèäíèé ñóäàëãààíä õàìààðàãäñàí 
óðãàìëóóä 9  ôåíîá¿ëýãò õàìààðàãääàã áàéíà. Ýäãýýð 9 ôåíîá¿ëãýýñ áèäíèé 
ñóäàëãààíä õàìààðàãäñàí óðãàìëóóä íü 6 ôåíîá¿ëýãò õàìààðàãäàæ áàéíà. Ýäãýýð 
6 ôåíîá¿ëýãò áàãòàõ ººðñäèéí ñóäàëãààíû 24 ç¿éë óðãàìëûí óðãàëòûí ¿ðãýëæëýõ 
õóãàöààã 2-ð õ¿ñíýãòýíä ¿ç¿¿ëýâ.

2-ð õ¿ñíýãò
Óðãàëòûí õóãàöààíû ôåíîá¿ëýã

¹ Óðãàìëûí íýð
Óðãàëòûí ¿å ¯ðãýëæëýõ 

õóãàöàà
¯çýãäýëç¿éí 

á¿ëýãÝõëýõ Òºãñºõ

1 Berberis amurensis Rupr. V.10± 9 X.15± 5 157 äî

2 Myricaria longifolia 
(Will) Ehrenb. V.27±3 X.15±9 140 îî

3 Syringa emodii Walt. V.25±3 X.5±5 131 îä
4 S. josikaea Jasg. fi l. V.13±7 X.10±5 149 îî
5 S. komarovii Schneid. V.22±4 IX.28±5 138 îä

6 S. sweginzowii Kochne et 
Lingelsh. V.15±5 X.10±5 147 ää

7 S. vulgaris L. V.20±4 X.1±5 133 îä
8 S. wolfi i Schmidt. VI.15±9 X.10±5 116 äî
9 Spiraea  media Franz 

Schmidt V.11+ 5 IX.24+ 6 137 Ää

10 S. aquilegifolia Pall. V.11+ 4 IX.14+5 126 ýý

11 Crataegus maximowiczii 
Schneid. V.13±7 X.15±5 153 îî

12 Armeniaca sibirica (L.) 
Lam V.5±7 IX.30±5 143 ýä

13 Amygdalus pedunculata 
Pall. V.4±3 X.5±5 148 ýä

14 Malus baccata (L.) 
Borckh V.17±5 X.15±5 150 äî

15 Padus avium Mill. V.6±5 X.2±5 148 ýä
16 Rosa  baitagensis R.Kam.

ex Gubanov V.10±5 X.10±3 152 ää

17 R.dahurica Pall. V.15±5 X.10±4 147 äî
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18 R.laxa Retz. V.20±4 X.10±6 142 îî
19 R. xanthina Lindl. V.13±8 X.10±3 149 îî
20 Caragana  arborescens 

Lam. V.18±7 X.1±3 134 ää
21 C. pygmaea (L.) DC. V.16±4 X.5±5 141 ää
22 C. spinosa (L.) DC. V.25±3 X.8±7 135 îä
23 Lonicera tatarica L. V.7±6 X.6±4 151 ää
24 L.morrovii Gray. V.20±3 X.5±4 137 îä

Ñóäàëãàà ÿâóóëñàí õóãàöààíä óðãàìëûí óðãàëòûí ìº÷ëºã  4-ð ñàðûí 25-
ààñ 10-ð ñàðûí 20-íû õîîðîíä ¿ðãýëæëýí ÿâàãäñàí áîëîâ÷ äóíäàæ õóãàöàà íü 5-ð 
ñàðûí 1-ýýñ 10-ð ñàðûí 10-íä áàéëàà. ¯¿íýýñ ¿çâýë ÄÄ, ÎÄ, ÎÎ á¿ëýãò 15 ç¿éë 
óðãàìàë õàìààðàõ áºãººä 116-168 õîíîãèéí ìº÷ëºãòýé õºãæëèéí õýì íü ÿâàãäàæ 
áàéõàä ÝÝ, ÝÄ, ÄÎ á¿ëãèéí 8 ç¿éë  ìºí äýýðõè õóãàöààíû õÿçãààðò áàãòàæ áàéíà. 
Á¿ëýã òóñ á¿ðèéí äóíäàæ õóãàöàà íü õàðèëöàí àäèëã¿é õýëáýëçýëòýé áºãººä óðãàëò 
ýõëýõ òºãñºõ, ýðò áîëîí äóíäàæ õóãàöààíû õýëáýëçýë íü 12-17 õîíîã, óðãàëò îðîé 
òºãñºõ á¿ëãèéí õýëáýëçýë 18 õîíîã áàéãàà íü òóõàéí æèëèéí öàã óóðûí ¿ç¿¿ëýëòòýé 
óÿëäàæ õàðèëöàí àäèëã¿é  áàéãààã ãýð÷èëíý. 

Ãóðâàí æèëèéí äóíäæààð ñóäàëãààíä õàìðóóëñàí óðãàìëûí óðãàëòûí 
ìº÷ëºã 5-ð ñàðûí 1-ýýñ 10-ð ñàðûí 5 õ¿ðòýë 116-168 õîíîãò ÿâàãäàæ áàéãààã 
òîãòîîâ.

3-ð õ¿ñíýãò
Ñººã óðãàìëûí öýöýãëýõ ¿åèéí ôåíîá¿ëýã

¹ Ôåíîá¿ëýã* Öýöýãëýëò ýõëýõ, òºãñºõ 
äóíäàæ õóãàöàà

Öýöýãëýëòèéí ¿ðãýëæëýõ 
õóãàöàà, õîíîãîîð

1 ÝÄ V.15- VI.10 12
2 ÄÄ V.26-VI.10 14
3 ÄÎ V.26-VI.23 27
4 ÎÄ VI.6-VI.10 5
5 ÎÎ VI.6-VI.23 17

 
 Òàéëáàð*: ÝÄ - Ýðò ýõëýæ äóíä òºãñäºã, ÄÄ - äóíä õóãàöààíä ýõëýæ äóíä õóãàöààíä òºãñºõ, ÄÎ-äóíä 
õóãàöààíä ýõëýæ îðîé òºãñäºã, ÎÄ-îðîé ýõëýæ äóíä õóãàöààíä òºãñäºã, ÎÎ - îðîé ýõëýæ îðîé òºãñäºã. 

3-ð õ¿ñíýãòýýñ ¿çýõýä ÝÄ, ÄÄ, ÄÎ, ÎÄ, ÎÎ ãýñýí ãóðâàí ¿íäñýí  á¿ëýãò 
öýöýãëýõ õóãàöààíû ôåíîá¿ëýãò õàìààð÷ áàéíà. Á¿ëýã òóñ á¿ðèéí öýöýãëýëòèéí 
äóíäàæ õóãàöàà íü õàðèëöàí àäèëã¿é õýëáýëçýëòýé áºãººä öýöýãëýëò ýõëýõ òºãñºõ, 
ýðò áîëîí äóíäàæ õóãàöààíû õýëáýëçýë íü 12-17 õîíîã, öýöýãëýëò îðîé òºãñºõ 
á¿ëãèéí õýëáýëçýë 18 õîíîã áàéíà.

4-ð õ¿ñíýãòýíä ººðñäèéí ñóäàëãààíû 24 ç¿éë óðãàìëûí öýöýãëýëòèéí 
¿ðãýëæëýõ õóãàöààã ¿ç¿¿ëýâ.
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4-ð õ¿ñíýãò
Ñººã óðãàìëûí öýöýãëýõ ¿åèéí ôåíîá¿ëýã

¹ Óðãàìëûí íýð
Öýöýãëýõ ¿å

Öýöýãëýëò 
¿ðãýëæëýõ 
õóãàöàà, 
õîíîãîîð

Öýöãèéí 
ºíãº

¯çýãäýëç¿éí 
á¿ëýã

Ýõëýõ Òºãñºõ

1
Berberis amurensis 
Rupr.

V.25±4 VI.24±5 30 Øàð äî

2
Myricaria longifolia 
(Will) Ehrenb.

VI.8±3 VI.21±4 13 ßãààí îî

3
Syringa emodii 
Walt.

VI.20±5 VII.5±5 15 Öàãààí 
ÿãààí îî

4 S. josikaea Jasg. fi l. VI.19±3 VII.5±5 18 Õºõ ÿãààí îî

5
S. komarovii 
Schneid.

VI.20±3 VII.10±7 21 ßãààí îî

6
S. sweginzowii 
Kochne et Lingelsh.

VI.17±5 VII.12±5 25 Öàãààí 
ÿãààí îî

7 S. vulgaris L. VI.16±4 VI.24±3 8 ßãààí ää
8 S. wolfi i Schmidt. VII.11±3 VII.17±5 6 ßãààí îî

9
S. media Franz 
Schmidt

VI.12+ 3 VI.27 + 2 15 Öàãààí îî

10 S. aquilegifolia Pall. V.20+ 4 VI.06 + 4 16 Öàãààí ää

11
Armeniaca sibirica 
(L.) Lam

V/20±3 VI/10±3 21 ßãààâòàð ýä

12
Amygdalus 
pedunculata Pall.

V/20±4 VI/9±5 19 Öàãààí ýä

13
Crataegus 
maximowiczii 
Schneid.

V.23±9 VI.11±5 14 Öàãààí ää

14
Malus baccata (L.) 
Borckh

VI.3±5 VI.18±3 15 Öàãààí îî

15
Rosa  baitagensis 
R.Kam.ex Gubanov

VI.22±3 VII.20±4 28 Öàãààí îî

16 R.dahurica Pall. VI.18±4 VII.5±5 17 Òîä ÿãààí îî
17 R.laxa Retz. VI.25±3 VII.20±4 25 Öàãààí îî

18 R. xanthina Lindl. V.31±2 VI.22±5 22 Øàð äî

19 Padus avium Mill. V.27±3 VI.4±5 5 Öàãààí ää

20
Caragana  
arborescens Lam.

VI.4±4 VI.20±3 16 Øàð îî

21
C. pygmaea (L.) 
DC.

VI.16±5 VI.24±5 8 Øàð îî

22 C. spinosa (L.) DC. VI.12±4 VII.8±6 26 Øàð îî

23 L. tatarica L. VI.16±3 VI.24±5 8 Öàãààí 
ÿãààí îî

24 L.morrovii Gray. VI.16±4 VI.24±5 8 Öàéâàð øàð îî

          
  Ãîëòáîðûí ¿çìýðèéí õýñãèéí  24 ç¿éë ñººã óðãàìëûí öýöýãëýõ ¿åèéã àâ÷ ¿çâýë 
¿çýãäýëç¿éí 5 ôåíîá¿ëýãò õàìðàãäàæ áàéíà. Ãîëòáîðûí òºãºë äýõ  óðãàìëóóäûã 
óðãàëòûí õóãàöààíä òàñðàëòã¿é ¿ðãýëæëýí öýöýãëýõýýð ñîíãîæ òºëºâëºñºí áà 
ãîëòáîðûí èõýíõ ç¿éë¿¿ä íü 7-ð ñàðûí äóíäààñ öýöýãëýëò ýõýëæ 8-ð ñàðûí ýõ 
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õ¿ðòýë ¿ðãýëæèëäýã. 
Ãîëòáîðûã öýöýãëýõýýñ ºìíº 5-ð ñàðûí äóíäààñ 7-ð ñàðûí ñ¿¿ë õ¿ðòýë 

õóãàöààíä Ã¿éëñ, Á¿éëñ, Ìîíîñ, Áàëãàíà, Äîëîîãîíî, Òàâèëãàíà  öýöýãëýäýã. 
Ãîëòáîðûí öýöýãëýëòèéí ¿åòýé äàâõöàæ, ýíý õóãàöààíààñ õîéø Õàðãàíà, Ñàðíàé, 
Äàëàíõàëüñ 7-ð ñàðûí äóíäààñ 8-ð ñàðûí ýõ õ¿ðòýë òàñðàëòã¿é ¿ðãýëæëýí öàãààí, 
öàãààí ÿãààí ºíãººð öýöýãëýæ áàéâ. Õàðèí òîì øàð öýöýãòýé Øàð ñàðíàé, òîä 
ÿãààí öýöýãòýé Äàãóóð ñàðíàé, öàãààí öýöýãòýé Áàéòàãèéí ñàðíàé, ìºíõ íîãîîí 
ìîä Ìàéëààñòàé õîñëóóëàõ íü çîõèìæòîéã èëýð¿¿ëëýý.  

Äýýðõè ñóäëàà÷èä ñººã óðãàìëóóäûí ¿ð æèìñ áîëîâñðîõ õóãàöààíû 
ôåíîá¿ëãèéã äîîðõè áàéäëààð (5-ð õ¿ñíýãò) òîãòîîñîí áºãººä áèä ýíýõ¿¿ 
ñóäàëãààíû ¿ð ä¿íã ººðñäèéí ñóäàëãààíäàà æèøèõ ìàòåðèàë áîëãîí àøèãëàâ. 
(6-ð õ¿ñíýãò)

5-ð õ¿ñíýãò
¯ð æèìñ áîëîâñðîõ õóãàöààíû ôåíîá¿ëýã

¹ ôåíîá¿ëýã* ¯ð áîëîâñîð÷ ýõëýõ, òºãñºõ 
äóíäàæ õóãàöàà

¯ð áîëîâñðîëòûí 
¿ðãýëæëýõ õóãàöàà, 

õîíîãîîð
1 ÄÄ VI.22-VIII.25 65
2 ÄÎ VI.22- IX.3 74
3 ÎÝ VII.5-VIII.16 42
4 ÎÎ VII.5-IX.3 59

 
 Òàéëáàð*: ÄÄ - äóíä õóãàöààíä ýõëýæ äóíä õóãàöààíä òºãñºõ, ÄÎ-äóíä õóãàöààíä ýõëýæ îðîé òºãñäºã, 
ÎÝ-îðîé ýõëýæ ýðò òºãñäºã, ÎÎ - îðîé ýõëýæ îðîé òºãñäºã. 

 6-ð õ¿ñíýãòýíä ººðñäèéí ñóäàëãààíû 24 ç¿éë óðãàìëûí ¿ð æèìñ áîëîâñðîõ 
õóãàöààã ¿ç¿¿ëýâ.

6-ð õ¿ñíýãò
¯ð æèìñ áîëîâñðîõ õóãàöàà

¹ Óðãàìëûí íýð

¯ð áîëîâñîð÷ ýõëýõ, 
òºãñºõ äóíäàæ õóãàöàà

¯ð áîëîâñðîëòûí 
¿ðãýëæëýõ 

õóãàöàà, õîíîãîîð

Æèìñíèé 
ºíãº Ôåíîá¿ëýã

Ýõëýõ Òºãñºõ
1 Berberis amurensis Rupr. VI.11±3 IX.10±5 91 óëààí îî
2 Syringa emodii Walt. VI.22±4 X.5±5 105 áîð îî
3 S. josikaea Jasg. fi l. VI.25±4 X.5±4 102 áîð îî
4 S. komarovii Schneid. VI.22±5 IX.15±4 85 ÷èìýãã¿é îî

5 S. sweginzowii Kochne et 
Lingelsh. VI.25±4 IX.20±5 87 áîð îî

6 S. wolfi i Schmidt. VI.25±3 IX.10±4 77 áîð îî
7 S. media Franz Schmidt VII.08 + 2 VII.25+ 2 17 ÷èìýãã¿é îî

8 S. aquilegifolia Pall. VI.05 + 2 VI. 25+ 2 16 ää

9 Armeniaca sibirica (L.) 
Lam VI.05 + 2 VI. 25+ 2 16 Ãóíäóó 

óëààí ää

10 Amygdalus pedunculata 
Pall. VI.05 + 2 VI. 25+ 2 16 ää

11 Crataegus maximowiczii 
Schneid. VI.11±3 IX.5±4 86 øàðãàë 

óëààí ää

12 Malus baccata (L.) 
Borckh VI.11±3 IX.5±4 86 öàãààí ää
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13 Rosa baitagensis R.Kam.
ex Gubanov VI.22±5 IX.5±4 75 óëààí îî

14 R.dahurica Pall. VI.22±4 IX.1±5 71 óëààí îî
15 R.laxa Retz. VII.5±3 IX.1±4 62 óëààí îî

16 R. xanthina Lindl. VI.11±5 IX.5±5 81 õ¿ðýí äî

17 Padus avium Mill. VI.3±3 VIII.4±4 62 õàð ää

18 Caragana  arborescens 
Lam. VI.11±4 VIII.4±5 54 ÷èìýãã¿é îî

19 C. spinosa (L.) DC. VI.15±4 IX.15±5 92 îî
20 Lonicera tatarica L. VI.11±3 VII.30±4 49 Øàð, óëààí îî

21 L.morrovii Gray. VI.25±3 IX.5±5 72 Õ¿ðýí 
óëààí îî

Ãîëòáîðûí òºãºëèéí 21 ç¿éë ñººãíèé ¿ð æèìñ áîëîâñîð÷ áàéãàà áºãººä 
¿çýãäýëç¿éí 4 ôåíîá¿ëýãò õàìðàãäàæ áàéíà. Ìºí ñóäàëãààíä õàìðàãäñàí 6 ç¿éë 
ãîëòáîð á¿ãä öýöýãëýí ¿ðëýæ áàéíà.

Ãîëòáîðûã õîò ñóóðèí ãàçðûí íîãîîí áàéãóóëàìæèíä áàéãóóëàõäàà áàéãàëü 
äýýð óðãàäàã íºõöºëòýé íü îéðîëöîî áàéëãàõûí òóëä ÷ºëººòýé îðîí çàéä óðãóóëàõ 
õýðýãòýé. 

Õîò ñóóðèí ãàçðûí ëàíäøàôòàä ãîëòáîðûí ýçëýõ áàéð ñóóðèéã õýðõýí ñîíãîõ 
íü òàíû ñîíèðõîë õýäèé ÷ ç¿ëýãíèé ôîí äýýð 3-7 øèðõýã áàéõààð çîõèîìæëîí 
ñîíãîõ íü èë¿¿ çîõèìæòîé. 

Èíãýõäýý íýã ýñâýë ººð ººð ç¿éëèéã õîñëóóëàõ ìàÿãààð ñîíãîæ áîëîõ áîëîâ÷ 
ºíãº, áàã öýöãèéí õýëáýð, õýìæýý çýðãèéã àíõààð÷ çîõèöóóëàõ íü ÷óõàë þì. 

Ãîëòáîðûã òàðèõ òàëáàé õàíãàëòã¿é òîõèîëäîëä ãàíöààð, ýãíýýãýýð òàðüæ 
áîëíî. Ýãíýýãýýð òàðèõ òîõèîëäîëä óðãàìàë õîîðîíäûí çàéã 2-2,5 ì-ýýñ õýòðýõã¿é 
áàéõààð íýã þìóó ººð ººð ç¿éëèéí ãîëòáîðûã ñîíãîæ áîëíî. Ëàíäøàôòûí 
çîõèîìæèíä ãîëòáîðûã ãàíöààð òàðèõààñ ãàäíà íàìõàí (îäîé) ñººã¿¿ä, íýã áà 
îëîí íàñò ºâñëºã óðãàìëóóäòàé õîñëóóëàí òàðüæ áîëíî. Æèøýý íü: Ãîëòáîðûí 
çàâñàð çàéãààð Òàâèëãàíà, Òîøëîã, Áîðîëçãîíî ãýñýí ñººã¿¿ä, Ñàðààíà, Öýýíý ãýõ 
ìýò òîì öýöýãòýé îëîí íàñò ºâñëºã óðãàìëûí ç¿éë¿¿äèéã òàðèõ íü çîõèìæòîé. Ìºí 
ñîäîí ãî¸ìñîã öýöýãòýé ãîëòáîðûí ç¿éëèéã òóñàä íü òàðèõûã îíöãîéëîí çºâëºæ 
áàéíà. Òóõàéëáàë, öàãààí öýöýãòýé Syringa chinensis ñîíãîæ áîëîõ þì. Ãîëòáîðûã 
íîãîîí áàéãóóëàìæèíä àøèãëàõàä  õýìæýýíèé õóâüä òîì ñººã òóë òîìîîõîí îðîí 
çàéã øààðääàã òóë òàðüñàí òîõèîëäîëä ÿìàãò õýëáýðæ¿¿ëýí çàñàõ øààðäëàãàòàé 
áàéäàã.

                                                 Ä¿ãíýëò
Óëààíáààòàð õîòûí Áîòàíèêèéí öýöýðëýã äýõ ÷èìýãëýëèéí ñººãèéí õýñýãò 

òàðèìàëæóóëæ íóòàãøóóëñàí óðãàìëóóäààð õîñëîë çîõèîìæ õèéí, ãîî ñàéõíûã 
çîõèöëîîí òààëàìæòàé íºõöºëèéã á¿ðä¿¿ëæ, øèíæëýõ óõààí òàíèí ìýäýõ¿éí à÷ 
õîëáîãäîëòîé ¿çìýðèéí õýñýã áàéãóóëàõ çîðèëãîîð  10 îâîã, 18 òºðºëä õàìààðàõ 
29 ç¿éë óðãàìëààð ãîëòáîðûí òºãëèéã çîõèîìæëîí áàéãóóëàâ. 

Ãîëòáîðûí ¿çìýðèéí õýñýãò òàðüñàí óðãàìëóóä öýöýãëýëòèéí 5 ôåíîá¿ëýãò, 
¿ð áîëîâñðîëòûí õóãàöààíû 4 ôåíîá¿ëýãò, óðãàëòûí õóãàöààíû 6 ôåíîá¿ëýãò 
õóâààãäàæ áàéãàà íü Áîòàíèê öýöýðëýãèéí íºõöºëä õàâàð 5-ð ñàðûí 1-ýýñ íàìàð 
10-ð ñàðûí 5-íûã õ¿ðòýë 116-168 õîíîãûí òóðø óðãàëòûí õóãàöàà íü  ¿ðãýëæèëæ 
îëîí ÿíçûí ºíãº, ¿íýð, õýëáýðýýð ÷èìýãëýõ áîëîëöîîòîé áàéíà. 

Ãîëòáîðûí òºãºë äýõ ñººã óðãàìëûí öýöýã íü 5-ð ñàðûí 20-îîñ 7-ð ñàðûí 20 
õ¿ðòýë 55-65 õîíîã òàñðàëòã¿é öýöýãëýæ áàéíà. 

Õîòûí íîãîîí áàéãóóëàìæèíä Áîòàíèêèéí öýöýðëýãò òàðèìàëæóóëæ, 
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íóòàãøóóëñàí ãî¸ë ÷èìýãëýëèéí ºíäºð à÷ õîëáîãäîëòîé ãîëòáîðûí òºðëèéí 
óðãàìëûã èõ õýìæýýãýýð òàðüæ,  áóñàä ìîä, ñººã, ºâñëºã óðãàìëóóäòàé ëàíäøàôòûí 
òºëºâëºëòººð òºëºâëºæ, õîñëóóëàí çîõèîìæèëæ õîòûí ºíãº ¿çýìæèéã ñàéæðóóëàõ 
á¿ðýí áîëîìæòîé.
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Summary

CULTIVATION OF SYRINGA COMBINATION IN CITY GREENERY AND ITS 
LANDSCAPE PLANNING

Ariunbayar E.
Institute of Botany, MAS

Abstract:
Intending continuous fl owering, a combination has been made by Syringa shrubs 

introduced from abroad and other local shrubs in the ornamental shrub area of Botanical 
garden. As a result, Syringa woodlet has been established by combination of 29 species 
plant of 18 genuses, 10 families in order to create not only create the pleasant and 
beautiful condition but also an exhibition area that has an educational importance.  We 
have concluded that it is possible to cultivate Syringa combination. 

Key words: Greenery, Combination, Syringa landscape
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ÃÀÍÖÖÝÖÝÃÒ ÀËÒÀÍÇÓË (TULIPA UNIFLORA (L.)BESS.EX BAKER )–ÛÃ 
ÒÀÐÈÌÀËÆÓÓËÆ ÁÓÉ ÑÓÄÀËÃÀÀÍÛ Ä¯Í

Î÷ãýðýë Í.
ØÓÀ-èéí Áîòàíèêèéí õ¿ðýýëýí

 Õóðààíãóé
Ýíýõ¿¿ ºã¿¿ëýëä Ìîíãîëûí óëààí íîìîíä á¿ðòãýãäñýí íýí õîâîð ãàíööýöýãò Àëòàíçóëûã ØÓÀ-èéí 

Áîòàíèêèéí õ¿ðýýëýíãèéí Áîòàíèêèéí öýöýðëýãèéí ºâñëºã óðãàìëûí öóãëóóëãûí òàëáàéä 2004-2012 îíä 
òàðèìàëæóóëæ áóé ä¿íã îðóóëàâ.

 Çàíãèëàà ¿ã: íýí õîâîð, òàðèìàëæóóëàõ, Tulipa unifl ora (L.)Bess.ex Baker.

 Îðøèë
Àëòàíçóëûí åðºíõèé òàðõàö íü Åâðîï, Õîéä Àôðèê, Äóíäàä  áîëîí Áàãà 

Àçè, Ãàçàð Äóíäûí Òýíãèñ, Áàðóóí Ñèáèðüò 140 ãàðóé ç¿éë óðãàäàã (êðàòêèå 
èòîãè èíòðîäóêöèè, 1983). Îðîñûí íóòàãò 83 ç¿éë óðãàäãààñ 11 ç¿éë íü ÇÕÓ-
ûí (õóó÷íààð) óëààí íîìîíä á¿ðòãýãòñýí áàéäàã (Êðàñíàÿ êíèãà, 1985), õàðèí 
ìàíàé îðîíä Tulipa unifl ora (L.) Bess.ex Baker. íü Òàðâàãàòàé, Çàéñàí, Àëòàé, 
Àíãàð, Ñàÿíä òàðõàíà. Õàíãàéí íóðóóíû Õàí-Õºõèé, Òýñ, Èäýð, Öàãààíäàâàà, 
Óíüò, Ýðäýíýìàíäàë, Ìàéõàí óóë, Õîâä, Ìîíãîë Àëòàéí íóðóóíû Òîíõèë, Äîðíîä 
Ìîíãîëûí Ýäýðèéí ãîë, Äóíäàä Õàëõûí Ò¿ìýíöîãò, Èõ íóóðóóäûí õîòãîðûí 
Õ¿íã¿éí ãîëä òîõèîëäîíî (Ãðóáîâ, 1982). Óóëûí õóóðàé õýýðèéí ÷óëóóðõàã õàæóó, 
òýãøèâòýð ýëñýðõýã õîðìîéãîîð öººí òîîãîîð óðãàäàã (Ãðóáîâ, 1982). Ãàíööýöýãò 
Àëòàíçóë íü Ñèáèðü, Ìîíãîëûí óóëûí õýýðèéí íýí õîâîðäñîí ¿ëäâýð óðãàìàë 
(Ìîíãîëûí óëààí íîì, 1995). ÎÕÓ-ûí Åðºíõèé Áîòàíèêèéí öýöýðëýãèéí áàéãàëèéí 
ºâñëºã óðãàìëûí öóãëóóëãàíä Àëòàíçóëûí 19 ç¿éë, 320 ñîðò áàéäàã (Ñêâîðöîâ 
áóñàä, 1979, 1981). Àëòàíçóë öýöãèéã ýðòíèé Ïåðñ, Áàãäàäûí öýöýðëýã¿¿äýä 
àíõ òàðüæ, Ãîëëàíäàä àíõ òàðèìàëæóóëàõ àæëûã ýõýëæ, òàðèàëàõ àãðîòåõíèê, 
¿ðæ¿¿ëýõ àðãûã áîëîâñðóóëæ ñåëåêöèéí àæèë èõ õèéãäñíèé ¿ð ä¿íä 4000 ãàðóé 
ñîðò ãàðãàí àâñàí áàéíà. Ãàíööýöýãò Àëòàíçóëûã Ìîíãîëûí Óëààí íîìîíä 1995 
îíîîñ íýí õîâîð óðãàìëààð á¿ðòãýñýí áîëîâ÷ õàìãààëàõ òîäîðõîé àðãà õýìæýý 
àâààã¿é ÿâæ èðæýý. Ìîíãîë îðíû íèéãýì ýäèéí çàñãèéí õàðèëöàà çàõ çýýëèéí 
ýäèéí çàñàãò øèëæèæ, õ¿í áàéãàëèéí õàðèëöàà àëäàãäàæ, õ¿í áàéãàëèàñ á¿õíèéã 
àâ÷ àøèãëàõ õàíäëàãà äàâàìãàéëñíààñ áàéãàëèéí íººö õîìñäîæ íºõºí ñýðãýýãäýõ 
÷àäâàð àëäàãäàæ áàéíà. 

Ñîíãèíîëîã áîëöóóã ò¿¿æ õ¿íñýíä õýðýãëýõ, ò¿éìýðò íýðâýãäýõ, óðãàõ 
îð÷èíû äîðîéòîë çýðãýýñ òàðõàö õóìèãäàí íººö õîìñäîæ áàéíà. Áèä Ìîíãîë îðíû 
áàéãàëèéí íýí õîâîð, õîâîð óðãàìëûã áàéãàëüä íü àëü áîëîõ èæ á¿ðýí ñóäëàæ 
òàðèìàëæóóëàõàä øààðäëàãàòàé ìýäýýëëèéã á¿ðä¿¿ëæ, õàìãààëàõ çîðèëãîîð 
Áîòàíèêèéí öýöýðëýãèéí ºâñëºã óðãàìëûí öóãëóóëãûí òàëáàéä 2004 îíîîñ 
òàðèìàëæóóëàõ ñóäàëãààã õèéæ áàéíà. 
 Ñóäàëãààíû ìàòåðèàë, àðãà ç¿é 

Óðãàìëûí ¿ð, äýýæ öóãëóóëàõ, öóãëóóëãûí òàëáàéã áèé áîëãîæ öóãëóóëãà 
á¿ðä¿¿ëýõ (Ýðäýíýæàâ, 2005), ¿çýãäýëç¿éí àæèãëàëòûã åðºíõèé áîòàíèêèéí 
öýöýðëýãèéí (1974), ôåíîëîãèéí àæèãëàëòûí ìàòåðèàë áîëîâñðóóëàëòûã (Çàéöåâ, 
1974), òàðèìàëæèõ èðýýä¿éòýé óðãàìëûã ñîíãîõ (Êàðïèñîíîâà, 1985), ãî¸ë 
÷èìýãëýëèéí øèíæ ÷àíàðààð íü ¿íýëýõ (Áûëîâ, 1978), ¿ðèéí ãàðöûã Ðàáîòíîâûí 
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(1960) àðãàç¿éãýýð òóñ òóñ õèéñýí.  
 Ñóäàëãààíû ¿ð ä¿í, õýëýëö¿¿ëýã

Ãàíööýöýãò Àëòàíçóëûã Áîòàíèêèéí öýöýðëýãò 2004 îíû íàìàð Çàâõàí 
àéìãèéí Òîñîíöýíãýë ñóìûí Òàðâàãàòàéí íóðóóíû àð äýýä áýë, õàä àñãàòàé ãàçàð 
(Öýðýíáàëæèä, 2004)-ààñ 3 øèðõãèéã ñóóëãàöààð àâ÷èðñíûã òàðüñàí. 2005 îíû 
õàâàð á¿ãä ñýðãýí óðãàæ, öýöýãëýëã¿éãýýð õàãäàðñàí. 2006 îíû õàâàð ñýðãýí 
óðãàëò íü äºðºâä¿ãýýð ñàðûí 20-íîîñ ýõëýæ, öýöýãëýëò òàâäóãààð ñàðûí 9-29-
íûã õ¿ðòýë 20 õîíîã òàñðàëòã¿é öýöýãëýâ. Áèä Áîòàíèêèéí öýöýðëýãèéí ºâñëºã 
óðãàìëûí öóãëóóëãûí òàëáàéä òàðèãäñàí 3 øèðõýã Ãàíööýöýãò Àëòàíçóëûã 2009 
îíä ñîíãèíîëîã áîëöóóãààð, 2011 îíîîñ öóãëóóëãûí òàëáàéãààñ ò¿¿ñýí ¿ðýýð íü 
¿ðæ¿¿ëýí òàðèìàëæóóëàõ ñóäàëãààã õèéæ áàéíà.

 
1-ð çóðàã. Tulipa unifl ora (L.) Bess.ex Baker- èéí ¿çýãäýë ç¿éí øèëæèëò (2009-2011 îí)

 ¯çýãäýë ç¿éí øèëæèëòýýñ ¿çýõýä Ãàíööýöýãò Àëòàíçóëûí õàâðûí ñýðãýí óðãàëò 
íü æèë á¿ð õàðèëöàí àäèëã¿é áàéëàà. Òóõàéëáàë: 2009 îíû 4-ð ñàðûí ýõíèé àðàâ 
õîíîãò +2.60C-ûí äóëààíòàé áîëñíîîñ äºðºâä¿ãýýð ñàðûí 4±2-íä ñýðãýí óðãàñàí. 
2010-2011 îíä àãààðûí õýì 4-ð ñàðûí ãóðàâäóãààð àðàâ õîíîãîîñ 5-ð ñàðûí ýõýýð 
õîíîãèéí äóíäàæ õýì -0.50Ñ +1.50Ñ áàéñíààñ õàâðûí ñýðãýí óðãàëò ºìíºõ îíóóäààñ 6-8 
õîíîãèéí õîæóó ñýðãýí óðãàæ áàéëàà. Ãàíööýöýãò Àëòàíçóëûí õàâðûí ñýðãýí óðãàëò 
òóõàéí æèëèéí àãààðûí õýìýýñ øàëòãààëàí õàðèëöàí àäèëã¿é áàéñàí áîëîâ÷ íàâ÷ 
óíàæ á¿ðýí äóóñàõ  õóãàöàà  èæèë õóãàöààíä äóóñàæ, óðãàëòûí ¿ðãýëæëýõ õóãàöàà 92-
107 õîíîã áàéâ (1-ð çóðàã, 1-ð õ¿ñíýãò).

1-ð õ¿ñíýãò
Tulipa unifl ora (L.) Bess.ex Baker-èéí óðãàë ¿å /2009-2011 îí/

¹
Óðãàìëûí íýð

Óðãàë ¿å ¯ðãýëæëýõ 
õóãàöààýõëýë òºãñºõ

1 Tulipa unifl ora (L.) Bess. ex Baker /2009 îí/ IY.4±2 YII.20±2 107
2 Tulipa unifl ora (L.) Bess. ex Baker /2010 îí/ IY.9±2 YII.20±2 102

3 Tulipa unifl ora (L.) Bess. ex Baker /2011 îí/ IY.13±2 YII.19±2 92

Ãàíööýöýãò Àëòàíçóëûí ñýðãýí óðãàõ õóãàöàà íü öàã óóðûí íºõöëººñ øàëòãààëàí 
ººð áàéñàí áîëîâ÷ õàãäðàõ ¿å îéðîëöîî áàéãàà íü òóõàéí îð÷èí ç¿éí íºõöºëòýé 
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äàñàí çîõèöîõ ÷àäâàðòàéã õàðóóëæ áàéíà. Ñóäàëãààíààñ ¿çýõýä ýõíèé æèëèéí ñýðãýí 
óðãàëò õýâèéí ãàð÷ óðãàí, öýöýãëýõã¿éãýýð õàãäàð÷  áàéñàí áîëîâ÷ äàðàà äàðààãèéí 
æèë öýöýãëýí ¿ðëýñýí. Àëèâàà óðãàìëûã òàðèìàëæóóëæ, íóòàãøóóëàõàä ãîë àíõààðàõ 
ç¿éë íü æèë á¿ð òîãòìîë ¿ðëýõ ÿâäàë óã óðãàìàë øèíý íóòãèéí õºðñ, öàã óóðûí íºõöºëä 
õýðõýí çîõèöîæ áàéãàà, ÿëàíãóÿà äóëààíû óëèðàëä óðãàë ¿åèéí ýõëýë, ÷èéã äóëààíä 
òàâèõ øààðäëàãà àãðî-àð÷èëãààã îíîâ÷òîé õèéõòýé ñàëøã¿é õîëáîîòîé þì. 

Öýöýãëýëò, ¿ð áîëîâñðîõ õóãàöàà: Ãàíööýöýãò Àëòàíçóëûí öýöýãëýëò  òàâäóãààð 
ñàðûí ýõíèé àðàâ õîíîãîîñ ýõëýí 10-16 õîíîã òàñðàëòã¿é ¿ðãýëæëýæ áàéãàà íü 
õàâàð öýöýãëýäýã óðãàìëûí á¿ëýãò õàìðàãäàæ áàéíà. ¯ð á¿ðýí áîëîâñðîõ õóãàöàà  
çóðãààäóãààð ñàðûí ýõíèé àðàâ õîíîãîîñ äîëîîäóãààð ñàðûí õî¸ðäóãààð àðàâ õîíîã 
õ¿ðòýë 38-43 ºäºð ¿ðãýëæëýâ (2-ð õ¿ñíýãò, 2, 3-ð çóðàã). 

 2-ð õ¿ñíýãò
Öýöýãëýõ, ¿ð áîëîâñðîõ õóãàöàà (õîíîã)

Óðãàìëûí íýð

Öýöýãëýõ ¿å

¯
ðã

ýë
æ

ëý
õ 

õó
ãà

öà
à

¯ð áîëîâñðîõ ¿å

¯
ðã

ýë
æ

ëý
õ 

õó
ãà

öà
à

ýõëýõ òºãñºõ ýõëýõ òºãñºõ

Tulipa unifl ora (L.) Bess./2009 он/ Y.6 Y.22 16 YI.1 YII.14 43

Tulipa unifl ora (L.) Bess./2010 он/ Y.10 Y.26 16 YI.3 YII.12 38

Tulipa unifl ora (L.) Bess./2011 он/ Y.15±1 Y.25±1 10 Y.30±3 YII.9±1.6 39

    

Ãàíööýöýãò Àëòàíçóëûí ¿ðèéí ãàðöûã òîîöîæ ¿çýõýä äóíäæààð íýã õîíõîðöîã 
äýõü íèéò ¿ðèéí òîî 93.8±7.4 øèðõýã ¿¿íýýñ áîëîâñîðñîí ¿ð 56.1±6.6 áàéõàä 
áîëîâñðîîã¿é ¿ð 37.7±3.8 áóþó 40.2% áàéíà (3 -ð õ¿ñíýãò). 

Áîòàíèêèéí öýöýðëýãèéí ºâñëºã óðãàìëûí öóãëóóëãûí òàëáàéãààñ ò¿¿ñýí 
ãàíööýöýãò Àëòàíçóëûí ¿ðèéã 2011 îíû õàâàð òàâäóãààðûí õî¸ðäóãààð àðàâ õîíîãò 
100 øèðõýã ¿ð òàðüñàí. Ñóäàëãààíû ÿâöààñ ¿çýõýä ãàíööýöýãò Àëòàíçóëûí ¿ðèéã 
øóóä èë õºðñºíä òàðèõàä òýð æèëäýý áóþó 2011 îíä öóõóéö ãàðààã¿é áºãººä 2012 îíû 
õàâàð íèéò ¿ðèéí 45-50 õóâü íü óðãàæ, 2-5 ñì ºíäºð óðãàæ òàéâàí áàéäàëä øèëæèâ 

 2-ð çóðàã. Tulipa unifl ora (L.) 2Ö1                          3-ð çóðàã. Tulipa unifl ora (L.) ÏË
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(4, 5-ð çóðàã). 

3-ð õ¿ñíýãò
Ãàíööýöýãò Àëòàíçóëûí ¿ðèéí ãàðö

Óðãàìëûí íýð

Íýã 
õîíõîðöîã 
äýõ íèéò 

¿ðèéí òîî 
øèðõýã

Íýã õîíõîðöîã 
äýõ áîëîâñîðñîí 

¿ð

Íýã õîíõîðöîã äýõ 
áîëîâñðîîã¿é ¿ð

Òîî 
øèðõýã Õóâü Òîî 

øèðõýã Õóâü

Tulipa unifl ora (L.)Bess.ex 
Baker 93.8±7.4 56,1±6.6 59,8 37.7±3.8 40.2

Áèä Áîòàíèêèéí öýöýðëýãò òàðèìàëæóóëæ áóé ãàíööýöýãò Àëòàíçóëûí 
2005-2011 îíû ìàòåðèàë äýýð òóëãóóðëàí òàðèìàëæèõ áîëîìæèéí àíõàí 
øàòíû ¿íýëãýýã àðãàç¿éí äàãóó õèéæ, ¿ð áîëîí óðãàë ýðõòýíýýð ¿ðæèõ áàéäàë, 
õ¿éòýí, õóóðàéøèëòèéã òýñâýðëýõ ÷àäâàð, óðãàìàë åðºíõèé õýëáýðýý õàäãàëàõ 
áàéäàë, ºâ÷èí õîðëîã÷èéã òýñâýðëýõ ãýñýí Êàðïèñîíîâàãèéí (1985) 3 áàëëûí 6 
¿ç¿¿ëýëòýýð òàðèìàëæèõ áîëîìæèéí ¿íýëãýýãýýð ¿íýëýõýä 15 áàëë  áàéãàà íü 
òàðèìàëæèõ áîëîìæòîé ãýñýí ä¿ãíýëòýíä õ¿ðëýý. Èéíõ¿¿ òàðèìàëæèõ áîëîìæèéí 
¿íýëãýýãýýð öààøèä ¿ð, áîëöóóãààð ¿ðæ¿¿ëýí íýí õîâîð óðãàìëûí ãåíîôîíäûã ex 
situ õýëáýðýýð õàäãàëàõ àñóóäëûã øèéäâýðëýâ.

Ä¿ãíýëò
Áîòàíèêèéí öýöýðëýãèéí íºõöºëä àíõ óäàà ãàíööýöýãò Àëòàíçóëûí 

óðãàëòûí õóãàöàà äóíäàæààð 92-107 ºäºð ¿ðãýëæèëäýã áîëîõûã ñóäëàæ òîãòîîâ. 
¯ðèéí ãàðöûã òîîöîæ ¿çýõýä äóíäæààð íýã õîíõîðöîã äýõ íèéò ¿ðèéí òîî 

93.8±7.4 øèðõýã ¿¿íýýñ áîëîâñîðñîí ¿ð 56.1±6.6 áàéõàä áîëîâñðîîã¿é ¿ð 37.7±3.8 
áóþó 40.2% áàéíà. ¯ðýýð íü òàðèõàä 1 æèëèéí äàðàà öóõóéö íü ãàðäàã. 

Òàðèìàëæóóëàõ ñóäàëãààíä ¿ðèéí òàëáàéí ñî¸îëîëò, àìüäðàõ ÷àäâàð, 
ºâºëæèëò, ¿çýãäýë ç¿é, ºñºëò õºãæèëò, áèîìîðôîëîãèéí àæèãëàëòûã íýãòãýí 

         4-ð çóðàã. Tulipa unifl ora (L.)-ûí                      5-ð çóðàã. Tulipa unifl ora (L.) –ûí
                  íýã õîíõîðöîã äýõ ¿ð                                      ¿ðèéí öóõóéö /2012.Y.23/
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ä¿ãíýñíýýð òàðèìàëæèõ óðãàìëûí ¿íýëãýýíèé ¿ç¿¿ëýëòýýð íýí õîâîð ç¿éë áîëîõ 
ãàíööýöýãò Àëòàíçóë íü 15 áàëë áóþó òàðèìàëæèõ èðýýä¿éòýé ãýñýí ä¿ãíýëòýíä 
õ¿ðýâ. 

Íýí õîâîð ãàíööýöýãò Àëòàíçóëûã ex situ õýëáýðýýð ãåíîôîíäûã õàäãàëæ 
¿ð, áîëöóóíû çîõèõ íººöèéã áèé áîëãîñîí.

    
     Òàëàðõàë

Ñèáèðü, Ìîíãîëûí óóëûí õýýðèéí íýí õîâîðäñîí ¿ëäâýð Ãàíööýöýãò 
Àëòàíçóëûí ñóóëãàöûã 2004 îíä àâ÷èðàí Áîòàíèêèéí öýöýðëýãèéí õîâîð óðãàìëûí 
öóãëóóëãûã áàÿæóóëñàí  äîêòîð (Sc.D) Ã.Öýðýíáàëæèä ãóàéä òàëàðõëàà èëýðõèéëæ 
áàéíà. 
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Summary

RESULTS OF RESEARCH ON INTRODUCTION OF
 TULIPA UNIFLORA (L.)BESS.EX BAKER.

Ochgerel N.
1Institute of Botany MAS, Ulaanbaatar, Mongolia

  Abstract:
In order to determine the reproduction cycle of Tulipa unifl ora (L.)Bess.ex Baker 

that grow in Botanical Garden, the number of seeds and the quality of seeds were 
identifi ed.  In one capsule of the Tulipa unifl ora (L.)Bess.ex Baker cultivated in the 
Botanical Garden there were 93.8±7.4  seeds, of which 56.1±6.6  pieces maturated 
normally, 40.2 percent were infested and 37.7±3.8  pieces.

The Tulipa unifl ora (L.)Bess.ex Baker we need to collect such plants in Botanic 
Garden, breeding from mother plant, making research on gene bank, conservation. 

Key words: Very rare plants, Tulip, Mongolia, Tulipa unifl ora (L.)Bess.ex Baker.
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ÓÐÃÀÌÀË ÁÀ ÕªÐÑÍªªÑ ÒÎÃÒÑÎÍ ÑÈÑÒÅÌÈÉÍ 
ÑÎ2 ÑÎËÈËÖÎÎÃ ÕÝÌÆÈÕ ÁÎËÎÌÆ

Àðèóíòóÿà Í., Äàìäèíñ¿ðýí Ñ.
ÌÓÈÑ-èéí ÁÁÑ-èéí Áèîôèçèê, áèîèíôîðìàòèêèéí òýíõèì
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Õóðààíãóé
Áèäíèé ñóäàëãààíû çîðèëãî íü óðãàìàë áà õºðñíººñ òîãòñîí ñèñòåìèéí ÑÎ2 (í¿¿ðñòºðºã÷èéí äàâõàð 

èñýë)-èéí ñîëèëöîîã ãàçàð äýýð íü õýìæèõ øèíý àðãûã ñóðãàëò áà ñóäàëãààíû àæèëä íýâòð¿¿ëýõ ÿâäàë þì. 
Ýíý àðãà íü ãýðýë-õàðàíõóé áà õàðàíõóé-ãýðýë øèëæèëòèéí ìåõàíèçì ñóäëàõàä çîðèóëàãäñàí áîëîâ÷ ìîä 
áóò òàðèõ, òàðèà íîãîî óðãóóëàõ, õàäëàí áèë÷ýýð ýðõëýõýä õýðýãëýãäýíý. Ýíý àðãûí ãîë ñàíàà íü óðãàìàë 
äýýð øèëýí ñàâ õºìºð÷ óðãàìàë áà õºðñíººñ òîãòñîí áèò¿¿ ñèñòåì ¿¿ñãýýä ñèñòåìýýð ºíãºðºõ àãààðûí 
óðñãàëä áàéðëóóëñàí ÑÎ2 õýìæèã÷ýýð ÑÎ2-ûã õýìæèõ ÿâäàë þì. Áèä ôîòîñèíòåç áà àìüñãàëûí õóðäûã ppm/
min íýãæèä õýìæýýä Μmol CO2/(min m2) íýãæèä øèëæ¿¿ëñýí. 

Áèä øèíý àðãàà îéò õýýðèéí óðãàìàë (Phlomis L., Potentilla L., Sanguisorba L., Carex L., Geranium L., 
Poa L., Agropyron G.) äýýð öýëìýã ºäðèéí 11-15 öàãò òóðøèæ ¿çñýí. Àãààðûí òåìïåðàòóð 23-25oC, õàðüöàíãóé 
÷èéã 30% îð÷èì áàéñàí. Õýýðèéí òàëáàéí áàãàõàí õýñãèéã øèëýí õîðãîîð õºìºð÷ áèò¿¿ëýýä, íàðíû ãýðýëä 
(3800-4000 ô¿¿ò êàíäåë ýð÷èìòýé) 10 ìèíóò, õàðàíõóéä 10 ìèíóò áàéëãààä äàõèí ãýðýëò¿¿ëæ 10 ìèíóò, 
õàðàíõóéëæ 10 ìèíóò áàéëãàõ ÿâöàä óðãàìàë áà õºðñíººñ òîãòñîí ñèñòåìýýð ºíãºðñºí àãààðûí óðñãàë äàõü 
ÑÎ2-ûí ººð÷ëºëòèéã õîîðîíäîî 1 ìèíóòûí çàéòàéãààð Àìåðèêèéí “Green Life” ãýäýã ÑÎ2 àíàëèçàòîðîîð 
õýìæñýí. Ñèñòåìèéí ýõíèé ãýðýëò¿¿ëýëò õîðãîí äîòîðõ àãààðûí ÑÎ2 440 ppm-ýýñ ýõýëñýí áºãººä ÑÎ2 ýõëýýä 
ààæóóõàí áóóð÷ áàéñíàà ñ¿¿ëäýý øóãàìàí õóóëèàð õóðäàí áóóðñàí. Áèä ýíý ÑÎ2 áóóðàëòûí øóãàìàí õýñãýýñ 
ñèñòåìèéí ÑÎ2 øèíãýýõ õóðäûã òîäîðõîéëîõîä 18.4 ppm/min áàéñàí. Õºðñ áà óðãàìëûí ñèñòåìèéã 10 ìèíóò 
ãýðýëò¿¿ëýýä øèëýí õîðãûã õàð þìààð á¿òýýæ õàðàíõóéëàõàä øèëýí õîðãîí äîòîðõ ÑÎ2 ýõëýýä ààæóóõàí 
èõñýæ áàéñíàà ñ¿¿ëäýý øóãàìàí õóóëèàð õóðäàí èõññýí. Áèä ýíý ÑÎ2 èõñýëòèéí øóãàìàí õýñãýýñ õºðñ áà 
óðãàìëûí ñèñòåìýýñ õàðàíõóéä ÑÎ2 ÿëãàðàõ õóðäûã òîäîðõîéëîõîä 39.98 ppm/min áàéñàí. Ãýðýëä ÷ àìüñãàë 
ÿâàãäàæ áàéãàà ãýæ ¿çâýë, ýíý õî¸ð õóðäíû íèéëáýð íü ôîòîñèíòåçèéí õóðä áîëîõ ó÷èðòàé: Òýð íü 58.38 ppm/
min áóþó 1085.87 Μmol CO2/(min*m2) áàéíà. Õºðñíèé àìüñãàëûí õóðä 25.87 ppm/min, óðãàìëûí äýýä õýñãèéí 
àìüñãàëûí õóðä 14.11 ppm/min áàéñàí. Ñèñòåìèéí õî¸ð äàõü ãýðýëò¿¿ëýëò õîðãîí äîòîðõ ÑÎ2 694 ppm-ýýñ 
ýõýëñýí áºãººä íàðíû ãýðýëä ÑÎ2 øèíãýõ õóðä 37.21 ppm/min áàéñàí íü ÑÎ2 440 ppm áàéõàä ãýðýëò¿¿ëñíýýñ 
õî¸ð äàõèí õóðäàí áàéãàà íü àãààð äàõü ÑÎ2 îäîîãèéíõîîñ 2 äàõèí èõñýõýä îéò õýýðèéí óðãàìëûí ôîòîñèíòåç 
2 äàõèí èõñýõ áîëîëöîîòîéã õàðóóëàâ. 

Çàíãèëàà ¿ã: Ôîòîñèíòåçèéí õóðä, àìüñãàëûí õóðä, õºðñíèé àìüñãàëûí 
õóðä

Îðøèë 
Îðîí ñóóö, àæëûí ãàçðûí àãààð äàõü ÑÎ2-ûã õ¿íèé ýð¿¿ë ìýíäýä ¿ç¿¿ëýõ 

íºëººòýé íü õîëáîîòîéãîîð õýìæäýã. Óëààí-Óóë, Ìîíàý Ëóà çýðýã õ¿í, àìüòíààñ 
çàéäóó, óðãàìàëæèëò áàãàòàé ãàçðûí àãààð äàõü ÑÎ2-ûã äýëõèéí öàã àãààðûí 
ººð÷ëºëòòýé õîëáîîòîéãîîð ìîíèòîðèíã õèéäýã. Îéí äýýä òàëûí àãààð äàõü ÑÎ2-
ûã òóõàéí îé ÑÎ2 øèíãýýã÷ ýñâýë ÿëãàðóóëàã÷ûí àëü íü áîëîõûã òîãòîîõûí òóëä 
ìîíèòîðèíã õèéäýã. Õºðñ óðãàìëûí ñèñòåìèéí àãààð äàõü ÑÎ2-ûã òóõàéí ñèñòåì ÑÎ2 
øèíãýýã÷ ýñâýë ÿëãàðóóëàã÷ûí àëèí áîëîõûã òîãòîîõûí òóëä õýìæäýã. Íýã êã ò¿ëýý, 
ò¿ëø ýñâýë áèîìàññ øàòàõàä ÿëãàðàõ ÑÎ2 áóþó emission factor-ûã òîäîðõîéëîõûí 
òóëä, õ¿í, àìüòàí, óðãàìàë àìüñãàëàõàä ÿëãàðàõ, ôîòîñèíòåçëýõýä øèíãýõ ÑÎ2-ûã 
òîäîðõîéëîõûí òóëä àãààð äàõü ÑÎ2-ûã õýìæèõ øààðäëàãà ãàðäàã áºãººä ¿¿íèé 
òóëä èíôðà-óëààí ãýðëèéí øèíãýýëòèéí àðãûã õýðýãëýäýã (Damdinsuren et. al., 
2012). 

Àìüñãàë áà á¿ðýí øàòàëòûí ¿åä ÑÎ2 ÿëãàðàõ áà õ¿÷èëòºðºã÷ øèíãýäýã, 
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ôîòîñèíòåçèéí ¿åä ÑÎ2 øèíãýõ áà õ¿÷èëòºðºã÷ ÿëãàðäàã. ÑÎ2 íü àìüñãàë áà 
á¿ðýí øàòàëòûí ýõíèé øàòàíä ÿëãàðäàã áîë õ¿÷èëòºðºã÷ íü ýöñèéí øàòàíä 
îðîëöäîã. Õàðèí ÑÎ2 ôîòîñèíòåçèéí ñ¿¿ë÷èéí øàòàíä îðîëöäîã áàéõàä Î2 íü 
ýõíèé øàòàíä íü ÿëãàðäàã. Íºãºº òàëààñ àìüñãàëûí ¿åä õîîë òýæýýëèéí ýíåðãè 
àøèãòàé àæèë õèéõ áîëîëöîîòîé ÀÒÔ-èéí ôîñôàòûí õîëáîîñûí ýíåðãè áîëîí 
õóâèð÷ õàäãàëàãääàã áîë á¿ðýí øàòàëòûí ¿åä ò¿ëýý ò¿ëøíèé ýíåðãè äóëààí 
áîëîí ÿëãàðàõ áà ôîòîñèíòåçèéí ¿åä ãýðëèéí ýíåðãè õîîë òýæýýëèéí õîëáîîñ 
ýíåðãè áîëîí õóâèð÷ õàäãàëàãäàíà. Òèéì ó÷ðààñ ÑÎ2, Î2 ÿëãàðàõ áà øèíãýõ íü 
àìüä áèå, àìüä áèåñ¿¿ä áà òýäãýýðèéí îð÷íîîñ òîãòñîí ñèñòåì äîòîð ýíåðãèéí 
õóâèðàë ÿâàãäàæ áàéãààãèéí èëýðõèéëýë áîëíî. 

Ýíý ñóäàëãààíû çîðèëãî íü óðãàìàë áà õºðñíººñ òîãòñîí ñèñòåìýýð 
ºíãºðñºí àãààðûí óðñãàëä ÑÎ2-ûã õýìæèõ çàìààð óðãàìàë áà õºðñíººñ òîãòñîí 
ñèñòåìèéí ôîòîñèíòåç áà àìüñãàëûã ãàçàð äýýð íü õýìæèõ àðãà áîëîâñîðóóëæ, 
òóðøèõ ÿâäàë þì. 

Ñóäàëãààíû ìàòåðèàë, àðãà ç¿é
Àìåðèêèéí “Green Life” çàãâàðûí ÑÎ2 õýìæèã÷èéã òàãëààíä íü õî¸ð í¿õ 

ãàðãàæ, ãóóðñ ñóóëãàñàí õàéðöàãò õèéæ òàãëààä, ãóóðñíû íýã ¿ç¿¿ðèéã øóóä, íºãºº 
¿ç¿¿ðèéã øàõóóðãààð äàìæóóëàí øèëýí õîðãîíû äîòîð áàãòàæ áàéõààð ãàçàð 
õàòãàñàí õî¸ð òºìºð ñàâààíû äýýä ¿ç¿¿ðò áýõýëñýí. Äàðàà íü ñîíãîí àâ÷ õî¸ð 
ñàâàà õàòãàñàí ãàçàð äýýðýý øèëýí õîðãî õºìºð÷ óðãàìàë áà õºðñíººñ òîãòñîí 
áèò¿¿ ñèñòåì ¿¿ñãýñýí. Øèëýí õîðãîíû ñóóðèéí òàëáàé 423 ñì2, áàãòààìæ 17.6 
ëèòð áàéñàí. Èíãýýä õºðñ, óðãàìàë áà ÑÎ2 õýìæèã÷ýýñ òîãòñîí áèò¿¿ ñèñòåì äýõ 
àãààðûã øàõóóðãààð ýðã¿¿ëýí õîëüñîí. Óðãàìàë áà õºðñíèé ñèñòåìèéã íàðíû 
ãýðýë (3800-4000 ô¿¿ò êàíäåë ýð÷èìòýé) áà õàðàíõóéä ýýëæëýí 10 ìèíóò áàéëãàæ, 
óðãàìàë áà õºðñíèé ñèñòåìýýð óðñàí ºíãºðñºí àãààð äàõü ÑÎ2-ûã õîîðîíäîî 1 
ìèíóòûí çàéòàéãààð õýìæñýí (1-ð çóðàã). Óðüä÷èëàí áýëäñýí õ¿ñíýãòýíä ìèíóò 
äóòàìä õàðãàëçàõ áàãàæíû çààëòûã òýìäýãëýí àâ÷, õºðñ óðãàìëààñ òîãòñîí áèò¿¿ 
ñèñòåìèéí àãààð äàõü ÑÎ2-ûí êîíöåíòðàöè, àãààðûí ÷èéã áà òåìïåðàòóðûã 
ãýðýëò¿¿ëñýí áà õàðàíõóéëñàí õóãàöààíààñ õàìààðñàí ãðàôèê áàéãóóëñàí. 
Ãðàôèêèéí øóãàìàí õýñýãò ôóíêö òààðóóëàí ôîòîñèíòåç áà àìüñãàëûí õóðäûã 
ppm/min ãýñýí íýãæòýéãýýð òîäîðõîéëñîí. Äàðàà íü ò¿¿íèéãýý 18.6-ààð ¿ðæèæ 
óðãàìëûí ôîòîñèíòåç áà õºðñ óðãàìëûí ñèñòåìèéí àìüñãàëûã Μmol CO2/(min*m2) 
íýãæòýéãýýð òîîöîîëæ ãàðãàñàí. 

1-ð çóðàã. Òóðøèëòàíä õýðýãëýñýí àãààðûí ÑÎ2, ÷èéã, 
òåìïåðàòóð õýìæèã÷ áà ò¿¿ãýýð óðãàìàë áà õºðñíèé 

ñèñòåìèéí ôîòîñèíòåç áà àìüñãàë õýìæèæ áàéãàà áàéäàë



Ботаникийн хүрээлэнгийн эрдэм шинжилгээний бүтээл ,  №24 ,  2012   Scientifi c Proceedings Institute of Botany

~191~

Ñóäàëãààíû ¿ð ä¿í

320

340

360

380

400

420

440

460

0 2 4 6 8 10

C
O

2, 
pp

m

2-ð çóðàã. Óðãàìàë áà õºðñíººñ òîãòñîí áèò¿¿ ñèñòåìèéí àãààð äàõü ÑÎ2-
ûí êîíöåíòðàöè ãýðýëò¿¿ëñýí õóãàöààíààñ õàìààðñàí ãðàôèê áà ò¿¿íèé 

øóãàìàí õýñãýýñ ãýðýëä ÑÎ2 øèíãýõ õóðäûã òîäîðõîéëñîí áàéäàë

 Óðãàìàë áà õºðñíèé ñèñòåì ãýðýëä ÑÎ2 øèíãýýõ õóðä 18.4 ppm/min áóþó 
342.24 Μmol CO2/(min*m2) áàéíà. ̄ ¿íèé äýýð óðãàìàë áà õºðñíèé ñèñòåìèéí 
àìüñãàëûí õóðä (5-ð çóðàã)-ûã íýìáýë ôîòîñèíòåçèéí õóðä ãàðíà: Òýð íü 
58.38 ppm/min áóþó 1085.87 Μmol CO2/(min*m2) áàéíà.
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3-ð çóðàã. Óðãàìàë áà õºðñíººñ òîãòñîí áèò¿¿ ñèñòåìèéí àãààð äàõü 
õàðüöàíãóé ÷èéãèéí õýìæýý ãýðýëò¿¿ëñýí õóãàöààíààñ õàìààðñàí ãðàôèê áà 

ò¿¿íèé øóãàìàí õýñãýýñ óóðøèëòûí õóðäûã òîäîðõîéëñîí áàéäàë

 Óðãàìàë áà õºðñíººñ òîãòñîí ñèñòåìèéí óóðøèëòûí õóðä 5.18%/min áàéíà. 
¯¿íýýñ õºðñíººñ óñ óóðøèõ õóðä (4-ð çóðàã)-ûã õàñâàë íàâ÷íààñ óñ óóðøèõ õóðä 
ãàðíà: Òýð íü 4.485% áàéíà. 

Ãýðýëò¿¿ëñýí õóãàöàà, ìèí

y=-18.4x + 447

R2=0.9568

Ãýðýëò¿¿ëñýí õóãàöàà, ìèí

y=5.18x + 26.3

R2=0.9903
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4-ð çóðàã. Óðãàìàë áà õºðñíººñ òîãòñîí ñèñòåìèéí àãààðûí õàðüöàíãóé 
÷èéãèéí õýìæýý õàðàíõóéëñàí õóãàöààíààñ õàìààðñàí ãðàôèê áà ò¿¿íèé 

øóãàìàí õýñãýýñ õºðñíèé óóðøèëòûí õóðäûã òîäîðõîéëñîí áàéäàë: 
Õºðñíèé óóðøèëòûí õóðä 0.695 %/min áàéíà
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5-ð çóðàã. Óðãàìàë áà õºðñíººñ òîãòñîí ñèñòåìèéí àãààð äàõü ÑÎ2-ûí 
êîíöåíòðàöè õàðàíõóéëñàí õóãàöààíààñ õàìààðñàí ãðàôèê áà ò¿¿íèé 
øóãàìàí õýñãýýñ õàðàíõóéä ÑÎ2 ÿëãàðàõ õóðäûã òîäîðõîéëñîí áàéäàë

 Óðãàìàë áà õºðñíººñ òîãòñîí ñèñòåìèéí àìüñãàëûí õóðä 39.98 ppm/min 
áóþó 743.63 Μmol CO2/(min*m2) áàéíà. ̄ ¿íýýñ õºðñíèé àìüñãàëûí õóðä (7-ð çóðàã)-
ûã õàñâàë óðãàìëûí àìüñãàëûí õóðä ãàðíà: Òýð íü 14.11 ppm/min áóþó 262.45  
Μmol CO2/(min*m2) áàéíà. 

Õàðàíõóéëñàí õóãàöàà, ìèí

y=39.98x + 278.66

R2=0.993

Õàðàíõóéëñàí õóãàöàà, ìèí

y=0.695x + 36.66

R2=0.9577
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6-ð çóðàã. Óðãàìàë áà õºðñíººñ òîãòñîí áèò¿¿ ñèñòåìèéí àãààð äàõü ÑÎ2-
ûí êîíöåíòðàöè ãýðýëò¿¿ëñýí õóãàöààíààñ õàìààðñàí ãðàôèê áà ò¿¿íèé 

øóãàìàí õýñãýýñ ãýðýëä ÑÎ2 øèíãýõ õóðäûã òîäîðõîéëñîí áàéäàë

 Óðãàìàë áà õºðñíèé ñèñòåì ãýðýëä ÑÎ2 øèíãýýõ õóðä 37.21 ppm/min 
áóþó 692.11 Μmol CO2/(min*m2) áàéíà. Ýíý íü áàãà ÑÎ2-òîé íºõöºëä ãýðýëò¿¿ëæ 
ýõýëñíýýñ õîéø ÑÎ2 øèíãýõ õóðä (2-ð çóðàã)-ààñ 2 äàõèí èõ áàéíà. Ýíý íü ÑÎ2 
èõòýé àãààðò óðãóóëñàí óðãàìëûí ôîòîñèíòåçèéí ýëåêòðîí çººëò õºðñíèé ÷èéã 
õàíãàëòòàé áàéõàä èõýñäýãòýé õîëáîîòîé áàéæ áîëîõ þì (Damdinsuren et al., 
2002). 
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7-ð çóðàã. Õºðñºí äýýðõ àãààðûí ÑÎ2-ûí êîíöåíòðàöè õàðàíõóéëñàí 
õóãàöààíààñ õàìààðñàí ãðàôèê áà ò¿¿íèé øóãàìàí õýñãýýñ õàðàíõóéä 

ÑÎ2 ÿëãàðàõ õóðäûã òîäîðõîéëñîí áàéäàë 

Õºðñíèé àìüñãàëûí õóðä 25.87 ppm/min áóþó 481.18 Μmol CO2/(min*m2) 
áàéíà.

Ä¿ãíýëò
 Áèäíèé òóðøèëòààñ ¿çâýë Àìåðèêèéí “Green Life” çàãâàðûí õÿìäõàí áºãººä 
àâñààðõàí ÑÎ2 õýìæèã÷ýýð óðãàìàë áà õºðñíèé ñèñòåìèéí í¿¿ðñòºðºã÷èéí äàâõàð 
èñëèéã ñóäàëæ áîëîõ íü õàðàãäëàà. 

y=25.87x + 385.98

R2=0.997

Õàðàíõóéëñàí õóãàöàà, ìèí
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y=37.21x + 949.93 

Ãýðýëò¿¿ëñýí õóãàöàà, ìèí 

Õàðàíõóéëñàí õóãàöàà, ìèí
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Summary

MEASURMENT OF CO2 EXCHANGE IN PLANT AND SOIL SYSTEM

Ariuntuya N., and Damdinsuren S.
Department of Biophysics and Bioinformatics,

School of Biology and Biotechnology,
National University of Mongolia

e-mail: ariuntuya@num.edu.mn; damdinsuren@num.edu.mn

Abstract:
The objective of our study was to introduce in our teaching and research activities a 

new method for estimation of CO2 (carbon dioxide) exchange in plant and soil system in vivo. 
This method designed for study mechanisms of light-dark and dark-light transitions, but it is 
useful for control and management of cultivation of trees, vegetables, crop and pasture plants. 
The main idea was that to establish closed system of plant and soil system, covering the plants 
with glass container and to measure CO2 in air with CO2 analyzer, placed in the fl ow of air 
though the system. We measured the rate of photosynthesis and respiration in the unit of ppm/
min and than converted it into Μmol CO2/min per square meter. 

We tested our method on the fi eld grasses (Phlomis L., Potentilla L., Sanguisorba L., 
Carex L., Geranium L., Poa L., Agropyron G.) of forest step, which was covered by glassware 
and illuminated by sun light (3800-4000 Foot candles) during 10 minutes and than darkened 
during 10 minutes and then illuminated again 10 minutes by sun light and darkened 10 
minutes. Measurements were conducted between 11-15 hours of clear days of August 2012. 
Air temperature was 23-25oC, and relative humidity was about 30%. Changes of CO2 in the 
fl ow of air through the grass and soil system measured with CO2 analyzer “Green Life”, which 
is the product of America. First illumination of grass and soil system was started with 440 
ppm CO2 in the glass container and CO2 decreased at fi rst slowly and then rapidly decreased 
linearly. We estimated rate of CO2 absorption from this linear part of the CO2 absorption curve, 
which was equal to 18.4 ppm/min. After 10 minute of illumination the grass and soil system 
was darkened, covering the glass container with black tissue. At fi rst, the CO2 in the glass 
container was increased slowly and then rapidly increased linearly. We estimated rate of CO2 
evolution in the dark from this linear part of CO2 evolution curve, which was equal to 39.98 
ppm/min. If we suppose the respiration of plants taking place under illumination, then the rate 
of photosynthesis should be equal to sum of these two rates, which was 58.38 ppm/min or 
1085.87 Μmol CO2/(min*m2). The rate of soil respiration was 25.87 ppm/min and the rate of 
upper ground part of grass respiration was 14.11 ppm/min. The second illumination of grass 
and soil system was started with 694 ppm CO2 in glass container and rate of CO2 absorption 
in the sun light was 37.21 ppm/min or twice faster than that when illumination was started with 
440 ppm CO2, which showed the rate of photosynthesis of grasses in forest step can be twice 
increased when the CO2 in air will doubled. 

Key words: Rate of photosynthesis in vivo, rate of respiration in vivo, rate of soil 
respiration in vivo
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            Àííîòàöèÿ
Èç âèäîâ êëåâåðà â Ìîíãîëèè ðàñïðîñòðàíåíû êëåâåð ëóãîâîé (Trifolium pratense L.), êëåâåð ïÿòíèñòûé 

(Trifolium lupinaster L.), êëåâåð îòìåííûé (Trifolium eximium L.) è êëåâåð ïîëçó÷èé (Trifolium repens L.), êîòîðûå ñ 
äàâíèõ âðåì¸í ïðèìåíÿëèñü êàê ïàñòáèùíûå ðàñòåíèÿ, òàêæå è  â ëå÷åáíûõ öåëÿõ (Óëçèéõóòàã, 2008). 

Â ðåçóëüòàòå íàøèõ èññëåäîâàíèé áûëî óñòàíîâëåíî, ÷òî íàçåìíàÿ ÷àñòü äàííîãî ðàñòåíèÿ (Trifolium 
repens L.) èìååò àíèìèêðîáíûå ñâîéñòâà, ÷òî â äàííîì ðàñòåíèè õîòÿ è â ìàëûõ êîëè÷åñòâàõ, ñîäåðæàòñÿ 
ôëàâîíîèäû, àëêàëîèäû, ñàïîíèíû, äóáèëüíûå è ïåêòèíîâûå âåùåñòâà, à òàêæå íàìè áûë óñòàíîâëåí 
ìèíåðàëüíûé ñîñòàâ ýòîãî ðàñòåíèÿ. 

Êëþ÷åâûå ñëîâà: êëåâåð ïîëçó÷èé, Trifolium repens L., àíèìèêðîáíûå 
ñâîéñòâà, áèîëîãè÷åñêèå àêòèâíûå âåùåñòâà, ìèíåðàëüíûå ýëåìåíòû

Ââåäåíèå
Â ñîâðåìåííîé íàó÷íîé ìåäèöèíå çíà÷åíèå ëåêàðñòâåííûõ ðàñòåíèé 

òðóäíî ïåðåîöåíèòü. Ëåêàðñòâåííûå ñâîéñòâà ðàñòåíèé â ïåðâóþ î÷åðåäü 
çàâèñèò îò ñîäåðæàíèÿ áèîëîãè÷åñêèõ àêòèâíûõ âåùåñòâ â ðàñòåíèè, à òàêæå 
èõ ñîîòíîøåíèé. Â íàøåé ñòðàíå ïðîèçðàñòàåò 5107 âèäîâ âûñøèõ è íèçøèõ 
ðàñòåíèé, îòíîñÿùèõñÿ ê 306 ñåìåéñòâàì è 1220 ðîäàì èç êîòîðûõ 845 îòíîñÿòñÿ 
ê ëåêàðñòâåííûì ðàñòåíèÿì (Ëèãàà, Äàâààñ¿ðýí, Íèíæèä, 2006). 

Òàê êëåâåð ëóãîâîé (Trifolium pratense L.) ïðèìåíÿåòñÿ êàê îòõàðêèâàþùåå, 
ìî÷åãîííîå è àíòèñåïòè÷åñêîå ñðåäñòâî, êëåâåð ïÿòíèñòûé (Trifolium lupinaster 
L) êàê ìî÷åãîííîå, êëåâåð ïîëçó÷èé (Trifolium repens L.) ïðè ëå÷åíèè æåíñêèõ 
çàáîëåâàíèé, òóáåðêóëåçà è ïðîñòóäû, îòõàðêèâàþùåå, ìî÷åãîííîå è 
àíòèñåïòè÷åñêîå ñðåäñòâî (Áààâãàé, Áîëäñàéõàí, 1990). 

Ãëàâíîé öåëüþ è çàäà÷åé äàííîé ðàáîòû ñîñòîÿëî â èçó÷åíèè áèîëîãè÷åñêè 
àêòèâíûõ âåùåñòâ êëåâåðà ïîëçó÷åãî (Trifolium repens L.), êîòîðûé ñ äàâíèõ âðåì¸í 
øèðîêî ïðèìåíÿëñÿ â íàðîäíîé ìåäèöèíå. Äëÿ äîñòèæåíèé ýòîé öåëè áûëè 
ïîñòàâëåíû çàäà÷è îïðåäåëèòü ñîäåðæàíèå âòîðè÷íûõ ìåòàáîëèòîâ, îïðåäåëèòü 
ñîäåðæàíèå ìèíåðàëüíûõ ýëåìåíòîâ è îïðåäåëåíèå àíòèìèêðîáíîé àêòèâíîñòè 
ýêñòðàêòà êëåâåðà ïîëçó÷åãî.

 Ìàòåðèàëû èññëåäîâàíèé
 Êëåâåð ïîëçó÷èé áûë ñîáðàí íà òåððèòîðèè Ñýëýíãèéñêîãî àéìàêà 18-23 
èþíÿ 2011 ãîäà â ðàéîíå ðåêè Øîðãîëæ (490 29I ñ.ø, 1070 29I â.ä ) è ðåêè  Õóäýð (490 

44I ñ.ø, 1070 37I â.ä) Åðîî ñîìîíà Ñýëýíãèéíñêîãî àéìàêà. 

 Ìåòîäû èññëåäîâàíèè
 Ñîäåðæàíèå âëàæíîñòè, çîëû, ýêñòðàêòèâíûõ âåùåñòâ, ïåêòèíîâûõ âåùåñòâ 
è ñîäåðæàíèå  ñóììû àëêàëîèäîâ áûëè îïðåäåëåíû âåñîâûì ìåòîäîì (Ïëåøêîâ, 
1985), ñóììû ôëàâîíîèäîâ êîëîðèìåòðèìåòðè÷åñêè (Ãðèíêåâè÷, 1983), äóáèëüíûõ 
âåùåñòâ, îðãàíè÷åñêèõ êèñëîò, âèòàìèíîâ Ñ è Ð òèòðèìåòðè÷åñêè (Ïëåøêîâ, 
1985), ñóììû ñàïîíèíîâ  ñïåêòðîôîòîìåòðè÷åñêè (Ãðèíêåâè÷, 1983) è ñîäåðæàíèå 
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ìèíåðàëüíûõ âåùåñòâ ìåòîäîì ðåíòãåí ôëóîðåñöåíöèè. Àíòèáàêòåðèàëüíóþ 
àêòèâíîñòü îïðåäåëèëè äèñêîâûì ìåòîäîì (Êðèâîøåèí, 1986) ñ èñïîëüçîâàíèåì 
òåñò ìèêðîáîâ êàê Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus, 
Aspergillus niger, Micrococcus luteus и Enterococcus faecalis. Òåñò àíòèáèîòèê áûë 
âçÿò òåòðàöèêëèíîì.  
 
 Ðåçóëüòàòû èññëåäîâàíèé
 Ñîäåðæàíèå âëàãè áûëî îïðåäåëåíî êàê 7.2925±0.0075%, à çîëû êàê 
9.945±0.025%. Ýêñòðàêòèâíûå âåùåñòâà (òàáëèöà 1.) ñîñòàâëÿëè 27,33±0,32% (â 
âîäå) è 29,75% (â 39% ýòàíîëå).

Òàáëèöà 1 
Ñîäåðæàíèå ýêñòðàêòèâíûõ âåùåñòâ 

â êëåâåðå ïîëçó÷åì (Trifolium repens L.)

¹ Ýêñòðàêòèâíûå âåùåñòâà Ñûðîé ìàññû,% Ñóõîé ìàññû,%
1 Âîäíûé ýêñòðàêò 27,33 29,50
2 Ñïèðòîâûé ýêñòðàêò (39% ýòàíîë) 29,75 32,09

 Áûëè ïðîâåäåíû êà÷åñòâåííûå ðåàêöèè ïî îáíàðóæåíèþ êàðîòèíîèäîâ, 
ïåêòèíîâûõ âåùåñòâ, àëêàëîèäîâ, ñàïîíèíîâ, ôëàâîíîèäîâ è äóáèëüíûõ 
âåùåñòâ. Îñíîâûâàÿñü íà ðåçóëüòàòàõ äàííûõ ðåàêöèé áûëè îïðåäåëåíû ñóììà 
ôëàâîíîèäîâ, äóáèëüíûõ âåùåñòâ, ïåêòèíîâûõ âåùåñò, à òàêæå îðãàíè÷åñêèõ 
êèñëîò, âèòàìèíîâ Ñ è Ð. Ðåçóëüòàòû ïîêàçàíû â òàáëèöå 2. 

Òàáëèöà 2

 Ñîäåðæàíèå âòîðè÷íûõ ñîåäèíåíèé â êëåâåðå ïîëçó÷åì (Trifolium repens L.)

¹ Ñîåäèíåíèå Ñûðîé ìàññû Ñóõîé ìàññû
1 Âèòàìèí Ñ, ìã% 25,96±1,32 28.0±1,32
2 Âèòàìèí Ð, ìã% 8.75±0.45 9.44±0.45
3 Ñóììà ôëàâàíîèäîâ, % 0.121±0,002 0,013±0,002
4 Ñóììà àëêàëîèäîâ, % 0.0093 0.01
5 Ñóììà ñàïîíèíîâ, % 0,047 0.051  
6 Äóáèëüíûå âåùåñòâà, % 1,04±0,13 1.122±0,13
7 Ïåêòèíîâûå âåùåñòâà, % 0,34 0.367
8 Îðãàíè÷åñêèå êèñëîòû, ì·ýêâ 29.25±0.75 31.55±0.75

          Â ïåðåñ÷¸òå íà ñóõóþ ìàññó ñîäåðæàíèå îðãàíè÷åñêèõ êèñëîò ñîñòàâëÿëî 
31.55±0.75ì·ýêâ, âèòàìèíà Ñ - 28.0 ± 1,32ìã%, âèòàìèíà Ð - 9.44 ± 0.45ìã%, ñóììû 
ôëàâîíîèäîâ -  0,013 ± 0,002%, ñóììû àëêàëîèäîâ 0.01%, ñóììû ñàïîíèíîâ - 
0.051%, äóáèëüíûõ âåùåñòâ -  1.122 ± 0,13% è ïåêòèíîâûõ âåùåñòâ - 0.367%. 
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Ðèñ 1. Ðåíòãåí ñïåêòð íàäçåìíîé ÷àñòè êëåâåðà ïîëçó÷åãî (Trifolium repens L.) 

 Ñîäåðæàíèå çîëû â ðàñòèòåëüíîì ìàòåðèàëå Trifolium repens L. ñîñòàâëÿëî 
9.945 ± 0.025%. Ñîäåðæàíèå ìèíåðàëüíûõ âåùåñòâ áûëè îïðåäåëåíû ìåòîäîì 
ðåíòãåí ôëóîðåñöåíöèè â ëàáîðàòîðèè ïðèðîäíûõ ñîåäèíåíèé Ìîíãîëüñêîãî 
Ãîñóäàðñòâåííîãî Óíèâåðñèòåòà Íàóêè è Òåõíîëîãèè. Ðåíòãåí ñïåêòð íàçåìíîé 
÷àñòè êëåâåðà ïîëçó÷åãî (Trifolium repens L.) ïîêàçàí íà ðèñóíêå 1.

 Îñíîâûâàÿñü íà ñïåêòðå íàçåìíîé ÷àñòè êëåâåðà ïîëçó÷åãî (Trifoli um 
repens L.) áûëè ðàñ÷èòàíû ñîäåðæàíèå ìèíåðàëüíûõ ýëåìåíòîâ. Ðåçóëüòàòû 
îáúåäèíåíû â òàáëèöå 3. Òàáëèöà 3

Ñîäåðæàíèå ìèíåðàëüíûõ ýëåìåíòîâ 
â íàçåìíîé ÷àñòè êëåâåðà ïîëçó÷åãî  (Trifolium repens L.)

¹ Ýëåìåíò Â çîëå, ã Íà âëàæíóþ ìàññó, % Íà ñóõóþ ìàññó, %
1 K 0,128 2,2710 2,4500
2 Ca 0,126 2,2330 2,4100
3 P 0,041 0,7236 0,7810
4 Mg 0,0203 0,3598 0,3880
5 S 0,0089 0,1586 0,1710
6 Si 0,032 0,5684 0,6130
7 Fe 0,006 0,1072 0,1940
8 Ti 0,0011 0,0192 0,0210
9 Mn 0,00067 0,0119 0,0128

10 Zn 0,00051 0,0091 0,0098
11 Sr 0,000325 0,0058 0,0063
12 Cu 0,000146 0,0026 0,0028

Èç òàáëèöû 3 âèäíî, ÷òî â íàçåìíîé ÷àñòè êëåâåðà ïîëçó÷åãî (Trifolium 
repens L.) ñîäåðæàòñÿ òàêèå ýëåìåíòû êàê Ê, Ñà, Ð, Mg, S, Si, Fe, Ti, Mn, Zn, Sr è 
Cu. Ñîäåðæàíèå êàëèÿ è êàëüöèÿ â íàçåìíîé ÷àñòè êëåâåðà ïîëçó÷åãî (Trifolium 
repens L.) ñîñòàâëÿëî 2,45% è 2,14% îò ñóõîé ìàññû ðàñòåíèÿ. Êàëèé ñïîñîáñòâóåò 
ðåãóëèðîâàíèþ ñåðäå÷íîãî ðèòìà, îáåñïå÷èâàåò íåîáõîäèìûé òîíóñ ñåðäå÷íîé 
ìûøöû. Ýòîò ýëåìåíò íóæåí äëÿ ñîêðàùåíèÿ ìóñêóëîâ, äëÿ ñïîñîáíîñòè ïî÷åê 
îáðàçîâûâàòü è âûäåëÿòü ìî÷ó (Êîíîíñêèé À.È., 1980). Êàëüöèé èãðàåò áîëüøóþ 
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ðîëü â ñîêðàùåíèè ìûøö, ðèòìè÷íîé ðàáîòå ñåðäöà, ñâ¸ðòûâàåìîñòè êðîâè, 
íîðìàëüíîé ïðîâîäèìîñòè íåðâíûõ èìïóëüñîâ, óëó÷øàåò ñîñòîÿíèå îðãàíèçìà 
ïðè àëëåðãè÷åñêèõ è êîæíûõ çàáîëåâàíèÿõ (Koolman J., 2005). 

 Áûëè èññëåäîâàíû àíòèáàêòåðèàëüíàÿ àêòèâíîñòü ñïèðòîâîãî (39%) è 
âîäíîãî ýêñòðàêòîâ êëåâåðà ïîëçó÷åãî (Trifolium repens L.) íà òåñò ìèêðîáû êàê 
Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus, Aspergillus niger, 
Micrococcus luteus и Enterococcus faecalis. 

 Òåñò ìèêðîáû áûëè âçÿòû èç êîëëåêöèè ìèêðîîðãàíèçìîâ êàôåäðû 
ìèêðîáèîëîãèè Ìîíãîëüñêîãî Ãîñóäàðñòâåííîãî Óíèâåðñèòåòà. Òåòðàöèêëèí  
áûë âçÿò êàê òåñò àíòèáèîòèê.  Íà íåêîòîðûõ ÷àøêàõ âîêðóã ýêñòðàêòîâ êëåâåðà 
ïîëçó÷åãî (Trifolium repens L.) ïîÿâèëèñü ñòåðèëüíûå çîíû. Ýòî ïîêàçàçûâàåò, 
÷òî ýêñòðàêòû îáëàäàþò àíòèìèêðîáíûìè ñâîñòâàìè. Ðåçóëüòàòû îïðåäåëåíèÿ 
àíòèìèêðîáíîé àêòèâíîñòè ýêñòðàêòîâ êëåâåðà ïîëçó÷åãî (Trifolium repens L.) 
ïðîòèâ òåñò ìèêðîîðãàíèçìîâ îáúåäèíåíû â òàáëèöå 4.

Òàáëèöà 4
 Àíòèìèêðîáíàÿ àêòèâíîñòü ýêñòðàêòà êëåâåðà ïîëçó÷åãî

 (Trifolium repens L.) 

¹ Òåñò ìèêðîáû

Ñòåðèëüíàÿ çîíà, ìì
Ñïèðòîâûé 
ýêñòðàêò Âîäíûé ýêñòðàêò Òåñò àíòèáèîòèê 

(100 åä/äèñê)
0,05 
ìë 0,1 ìë 0,05 ìë 0,1 ìë 0,05 ìë 0,1 ìë

1 Escherichia coli - 1 - 1 2 2

2 Pseudomonas aeruginosa - 2 - - 10 10

3 Staphylococcus aureus 0,1 0,1 0,1 1 7 5
4 Aspergillus niger - - - - - -
5 Micrococcus luteus - - 3 5 15 20
6 Enterococcus faecalis 1 1 - 1 0,5 1

 Ýêñòðàêòû êëåâåðà ïîëçó÷åãî (Trifolium  repens L.) áûëè íàíåñåíû íà 
áóìàæíûå äèñêè èç ôèëüòðîâàëüíîé áóìàãè òàê, ÷òîáû íà êàæäûé äèñê 
ïðèõîäèëîñü ïî 1ìã è 2 ìã ñóõîãî âåùåñòâà. À òåñò àíòèáèîòèê òåòðàöèêëèí áûë 
íàíåñ¸í íà äèñê ïî 100 åäèíèö. 

 Èç ðåçóëüòàòîâ ðàáîòû âèäíî, ÷òî ïðè íàíåñåíèè ñïèðòîâîãî ýêñòðàêòà 
êëåâåðà ïîëçó÷åãî (Trifolium repens L.) íà áóìàæíûå äèñêè ïî 1 ìã ýêñòðàêò 
îáëàäàåò áàêòåðèîñòàòè÷åñêèì äåéñòâèåì ïðîòèâ Staphylococcus aureus è 
Enterococcus faecalis, ïðè íàíåñåíèè ïî 2 ìã - Staphylococcus aureus, Enterococcus 
faecalis, Escherichia coli è Pseudomonas aeruginosa. Ïðè íàíåñåíèè âîäíîãî 
ýêñòðàêòà êëåâåðà ïîëçó÷åãî (Trifolium repens L.) íà áóìàæíûå äèñêè ïî 1 ìã 
ýêñòðàêò îáëàäàåò áàêòåðèîñòàòè÷åñêèì äåéñòâèåì ïðîòèâ Staphylococcus aureus 
è Micrococcus luteus. Ïðè óâåëè÷åíèè êîíöåíòðàöèè äî 2 ìã ýêñòðàêò îáëàäàåò 
áàêòåðèîñòàòè÷åñêèì äåéñòâèåì ïðîòèâ Escherichia coli, Enterococcus faecalis. Êàê 
âîäíûé, òàê è ñïèðòîâûå ýêñòðàêòû íå âëèÿëè íà òåñò Aspergillus niger. 
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Âûâîäû
 Â ðåçóëüòàòå ïðîâåä¸ííûõ ðàáîò ïî èçó÷åíèþ õèìè÷åñêîãî ñîñòàâà, 
íåêîòîðûõ âòîðè÷íûõ ñîåäèíåíèé è àíòèìèêðîáíîé àêòèâíîñòè êëåâåðà ïîëçó÷åãî 
ìû äåëàåì ñëåäóþùèå âûâîäû:

1. Â íàçåìíîé ÷àñòè êëåâåðà ïîëçó÷åãî (Trifolium repens L.) ñîäåðæàíèå 
âëàãè ñîñòàâëÿåò 7.2925 ± 0.0075%, çîëû 9.945 ± 0.025%, ýêñòðàêòèâíûõ âåùåñòâ 
â 39% ýòàíîëå 32,09%, â âîäå 29,50 ± 0,32%,  ñîäåðæàíèå ìèíåðàëüíûõ âåùåñòâ 
â ïåðåñ÷¸òå íà ñóõóþ ìàññó Ê - 2.45%, Ñà - 2.41%, Ð - 0.781%, Mg - 0.388%,                  
S - 0.171%, Si - 0.613%, Fe - 0.194%, Ti - 0,021%, Mn - 0,0128%, Zn - 0,0098%,           
Sr - 0,0063% è Cu - 0,0028%.

2. Ñîäåðæàíèå îðãàíè÷åñêèõ êèñëîò â íàçåìíîé ÷àñòè êëåâåðà ïîëçó÷åãî 
(Trifolium repens L.) ñîñòàâëÿëî 31.55 ± 0.75ì·ýêâ, âèòàìèíà Ñ 28.0 ± 1,32ìã%, 
âèòàìèíà Ð  9.44 ± 0.45ìã%, ñóììû ôëàâîíîèäîâ 0,013 ± 0,002%, ñóììû 
àëêàëîèäîâ 0.01%, ñóììû ñàïîíèíîâ 0.051%, äóáèëüíûõ âåùåñòâ 1.122 ± 0,13%, 
ïåêòèíîâûõ âåùåñòâ 0.367%. 
 3. Ñïèðòîâûé è âîäíûé ýêñòðàêò íàçåìíîé ÷àñòè êëåâåðà ïîëçó÷åãî (Trifolium 
repens L.) îáëàäàþò àíòèìèêðîáíûìè ñâîéñòâàìè ïðîòèâ òåñò ìèêðîîðãàíèçìîâ 
Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus, Micrococcus luteus è 
Enterococcus faecalis.

4. Â ðåçóëüòàòå íàøèõ èññëåäîâàíèé áûëî óñòàíîâëåíî, ÷òî íàçåìíàÿ 
÷àñòü äàííîãî ðàñòåíèÿ (Trifolium repens L.) èìååò àíèìèêðîáíûå ñâîéñòâà, 
÷òî â äàííîì ðàñòåíèè õîòÿ è â ìàëûõ êîëè÷åñòâàõ, ñîäåðæàòñÿ ôëàâîíîèäû, 
àëêàëîèäû, ñàïîíèíû, äóáèëüíûå è ïåêòèíîâûå âåùåñòâà, à òàêæå íàìè áûë 
óñòàíîâëåí ìèíåðàëüíûé ñîñòàâ ýòîãî ðàñòåíèÿ. 
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Õóðààíãóé

ÌªËÕªª ÕÎØÎÎÍÃÎÐ (TRIFOLIUM REPENS L.) –ÛÍ ÁÈÎËÎÃÈÉÍ ÈÄÝÂÕÈÒ 
ÍÝÃÄËÈÉÍ ÑÓÄÀËÃÀÀ

Áàÿðìàà Æ., 1Ýíõòóíãàëàã Ë.
1Ìîíãîë Óëñûí Èõ Ñóðãóóëü

Áèîõèìè, áèîîðàãíèê õèìèéí òýíõèì, 
e-mail: bayarmaa@num.edu.mn

 Õóðààíãóé
 Ìîíãîë îðíû óðãàìëûí ñàíä íèéò 16 õ¿ðýýíä õàìààðàõ 306 îâãèéí 1220 
òºðëèéí 5107 îð÷èì äýýä, äîîä óðãàìàë á¿ðòãýãäñíýýñ 845 ç¿éë íü ýìèéí 
óðãàìàëä á¿ðòãýãäñýí áàéíà. Ìàíàé îðîíä õîøîîíãîðûí òºðë¿¿äýýñ Íóãûí 
õîøîîíãîð (Trifolium pratense L.), Øîøëîéðõîã õîøîîíãîð (Trifolium lupinaster L.), 
Ñîäîí õîøîîíãîð (Trifolium eximum L.) áîëîí Ìºëõºº õîøîîíãîð (Trifolium repens 
L.) òàðõñàí áà ýäãýýð íü òýæýýëèéí ¿íýò øèíæ ÷àíàðòàéãààñ ãàäíà îëîí ýìèéí 
æîðîíä îðîí àøèãëàãäàæ èðñýí ò¿¿õòýé.  
 Ñóäàëãààíû ¿ð ä¿íä ìºëõºº õîøîîíãîð (Trifolium repens L.)-ûí ãàçðûí äýýä 
õýñãèéí óñàí áîëîí ýòèëèéí ñïèðòýí õàíäûí òåñò-ìèêðîá áîëîõ Escherichia coli, 
Pseudomonas aeruginosa, Staphylococcus aureus, Micrococcus luteus, Enterococcus 
faecalis-èéí ºñºëòèéã äàðàíãóéëàõ ¿éëäýëòýé áà ÷èéã 7.2925 ± 0.0075%, ¿íñëýã 
9.945 ± 0.025%, 39% ýòàíîëä õàíäëàãäàõ áîäèñûí àãóóëàìæ 32,09%, óñàíä 
õàíäëàãäàõ áîäèñûí àãóóëàìæ 29,50 ± 0,32%,  ýðäýñ ýëåìåíòýýñ õóóðàé æèíä 
òîîöîîëñíîîð Ê - 2.45%, Ñà - 2.41%,   Ð - 0.781%, Mg - 0.388%, S - 0.171%, Si - 
0.613%, Fe - 0.194%, Ti - 0,021%, Mn - 0,0128%, Zn - 0,0098%, Sr - 0,0063%, Cu - 
0,0028%, îðãàíèê õ¿÷ëèéí àãóóëàìæ 31.55±0.75ì·ýêâ,  Ñ âèòàìèíû àãóóëàìæ 28.0 
± 1,32ìã%, Ð âèòàìèíû àãóóëàìæ 9.44 ± 0.45ìã%, íèéëáýð ôëàâîíîèä 0,013 ± 
0,002%, íèéëáýð àëêàëîèä 0.01%, íèéëáýð ñàïîíèí 0.051%, àðãààõ áîäèñ 1.122 ± 
0,13%, ïåêòèíèé áîäèñûí àãóóëàìæ 0.367% áîëîõ íü òîãòîîãäëîî.

 Çàíãèëàà ¿ã: ìºëõºº õîøîîíãîð, Trifolium repens L., ìèêðîáûí ýñðýã èäýâõè, 
áèîëîãèéí èäýâõèò áîäèñ, ýðäýñ ýëåìåíò
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ÁÎÒÀÍÈÊÈÉÍ ÖÝÖÝÐËÝÃÒ ÒÀÐÈÌÀËÆÓÓËÆ ÁÓÉ СHELIDONIUM MAJUS L.-
ÛÍ ÓÑÀÍ ÑÎËÈËÖÎÎÍÛ ÎÍÖËÎÃ 

Õàíäìàà Í., Öîîæ Ø.
ØÓÀ-èéí Áîòàíèêèéí õ¿ðýýëýí 

  Õóðààíãóé
 ØÓÀ-èéí Áîòàíèêèéí õ¿ðýýëýíãèéí Áîòàíèêèéí öýöýðëýãò òàðèìàëæóóëæ áóé Сhelidonium majus 
L.-ûí  áîäèò óñæèëò äóíäæààð 52,23%, óðãàëòûí õóãàöààíû äóíäæèéí õýëáýëçýë 22,03%, òðàíñïèðàöèéí 
ýð÷èì äóíäæààð 0,51 ìã/ö, äóíäæèéí õýëáýëçýë 0,46 ìã/ö,  óñíû áîäèò õîìñäîë äóíäæààð 31.49%, äóíäæèéí 
õýëáýëçýë 9.6%, ¿íýìëýõ¿é óñæèëò íü äóíäæààð 64,97%, õàðüöàíãóé óñæèëò íü 80,78% áîëîõûã, ìºí íàâ÷íû 
ýñèéí óñ áàðèõ ÷àäâàð 1 öàã õàãñààõàä äóíäæààð íèéò óñíûõàà 15,68%, 10 öàã õàãñààõàä  äóíäæààð íèéò 
óñíûõàà 44,48%-èéã àëäàæ áàéãààã òóñ òóñ òîäîðõîéëëîî.
 Óñíû ãîðèìûí ¿ç¿¿ëýëò¿¿äèéí õîîðîíäûí õàìààðëûã êîððåëÿöèéí êîýôôèöèåíòýýð èëýðõèéëýõýä 
ÓÁÕ, ÕðÓ íü õîîðîíäîî øóóä õàìààðàëòàé (0,65), óñíû áîäèò õîìñäîë íü áîäèò óñæèëò, ¿íýìëýõ¿é óñæèëòòàé 
óðâóó õàìààðàëòàé, áóñàä ¿ç¿¿ëýëò¿¿äèéí õîîðîíä õàìààðëûí õ¿÷ ñóë áàéíà. Áîäèò óñæèëò, òðàñïèðàöèéí 
ýð÷èìä àãààðûí òåìïåðàòóð, ÷èéã íü õ¿÷òýé íºëºº ¿ç¿¿ëæ, õàðèí óñíû áîäèò õîìñäîëä ñóë íºëºº ¿ç¿¿ëæ 
áàéíà. 

 Çàíãèëàà ¿ã: Óñíû ãîðèì, áîäèò óñæèëò, óñíû áîäèò õîìñäîë, òðàíñïèðàöèéí 
ýð÷èì, ¿íýìëýõ¿é óñæèëò, õàðüöàíãóé óñæèëò, óñ áàðèõ ÷àäâàð

 Îðøèë
 1980 îíîîñ Ìîíãîë óëñûí ØÓÀ-èéí Áîòàíèêèéí õ¿ðýýëýíãèéí Áîòàíèêèéí 
öýöýðëýãèéí íºõöºëä òàðèìàëæóóëæ áóé óðãàìëóóäûí óñàí ñîëèëöîîíû ñóäàëãààã 
õèéæ ýõýëæýý. Îäîîãîîð Á.×îéæàìö, Ñ.Áÿìáàñ¿ðýí, Öàãààíìààì (Áÿìáàñ¿ðýí, 
2010), Ñ.Ëõàãâàñ¿ðýí, À.Àëòàíöîîæ, Ö.Ìºíõçóë (Ìºíõçóë., Àëòàíöîîæ., 
Ëõàãâàñ¿ðýí, 2006), Æ.Ï¿ðýâäýëãýð (Àëòàíöîîæ., Ï¿ðýâäýëãýð, 2006) íàð íèéò 23 
ç¿éë óðãàìëûí óñàí ñîëèëöîîã ñóäàëñàí áàéíà. 

Áèäíèé ñóäàëãààíäàà ñîíãîñîí ØÓÀ-èéí Áîòàíèêèéí õ¿ðýýëýíãèéí 
Áîòàíèêèéí öýöýðëýãò òàðèìàëæóóëæ áóé Сhelidonium majus L. íü ýìèéí àøèãò 
óðãàìàë áºãººä îëîí æèë ¿ðãýëæèëñýí ãàí, õóóðàéøèë, áàéãàëü öàã óóðûí 
ººð÷ëºëò, çîõèñã¿é õýðýãëýýíýýñ áîëæ òàðõàö, íººö íü õîìñäîæ áàéãàà íýí õîâîð 
óðãàìàë þì. Òèéìä Ìîíãîë óëñûí Çàñãèéí ãàçðûí 1995 îíû 153 äóãààð òîãòîîëîîð 
ýë ç¿éëèéã õîâîð óðãàìëûí æàãñààëòàíä îðóóëæ áàéãàëü äýýð íü õÿìãàäàõ, 
òàðèìàëæóóëæ ãåíèéí ñàíã õàäãàëàí ¿ëäýýõ, óðãàæ áóé òàëáàéã äàðõàí ãàçðûí 
ñ¿ëæýýíä îðóóëàí õàìãààëàõ íü ÷óõàë ãýæ çààæýý (Ëèãàà íàð, 2009).  Ò à ð õ à ö , 
íººö íü õîìñäîæ áóé óã ç¿éë óðãàìàë íü Áîòàíèêèéí öýöýðëýãèéí íºõöºëä õýð 
äàñàí çîõèöîí óðãàæ áàéãààã óñíû ãîðèìûí ¿ç¿¿ëýëò¿¿äýýð ¿íýëýõ çîðèëãîîð 
2012 îíû 7 äóãààð ñàðààñ 9 ä¿ãýýð ñàð õ¿ðòëýõ õóãàöààíä áîäèò óñæèëò, óñíû 
áîäèò õîìñäîë, òðàíñïèðàöèéí ýð÷èì, ¿íýìëýõ¿é óñæèëò, õàðüöàíãóé óñæèëò, 
íàâ÷íû ýñèéí óñ áàðèõ ÷àäâàðûã ñóäàëëàà. 

Ñóäàëãààíû àðãà ç¿é
Áîäèò óñæèëòûã æèíãèéí àðãààð; òðàíñïèðàöèéí ýð÷ìèéã Ë.À.Èâàíîâ 

(1950); óñíû áîäèò õîìñäëûã Äæ.×àòñêè (1960); ¿íýìëýõ¿é óñæèëòûã Á.×îéæàìö, 
Ñ.Áÿìáàñ¿ðýí (1982); õàðüöàíãóé óñæèëòûã Ñ.Áÿìáàñ¿ðýí, Ë.Æàðãàëñàéõàí, 
Ç.Öîãò (1996) íàðûí àðãààð 5-10 õîíîãèéí çàéòàé, ºäðèéí 9-19 öàãèéí õîîðîíä 
2 öàãèéí çàéòàé, òóñ á¿ð 3 äàâòàéëòòàéãààð; óñ áàðèõ ÷àäâàðûã æèíãèéí àðãààð 
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àëäñàí óñíû õóâèéã öàã òóòàìä, òóñ á¿ð 3 äàâòàëòòàéãààð òóñ òóñ òîäîðõîéëñîí. 
Ñòàòèñòèê áîëîâñðóóëàëòûã Excel-èéí Data analysis-èéí êîððåëÿöè áîëîí 

îëîí õ¿÷èí ç¿éëèéí ðåãðåññèéí øèíæèëãýýã àøèãëàí õèéâ (Àëòàíñóâä, ×èìýä-
Î÷èð 2010, Ýëäýâ-Î÷èð 2006).

Ñóäàëãààíû ¿ð ä¿í
Бодит  усжилт: Áîäèò óñæèëò äóíäæààð 52,23%, óðãàëòûí õóãàöààíû 

äóíäæèéí õýëáýëçýë 22,03%, åðºíõèéäºº ºãëººã¿¿ð ÁÓ-ûí õóâü ºíäºð áàéãààä 
ààæìààð áóóðàõ õàíäëàãàòàé áàéíà. ¯¿íèéã ºäðèéí äóíäæààñ íü õàðàõàä 
ºãëººã¿¿ð õàìãèéí èõ (56,1%), ààæìààð áóóðñààð 17 öàãèéí ¿åä õàìãèéí áàãà 
(47,71%) õóâüòàé áàéíà (1-ð çóðàã). Ýíý íü øºíºäºº óñíû àëäàãäëàà íºõºæ, 
ºäðººð øèíãýýñýí óñàà çàðöóóëäàãòàé õîëáîîòîé.

 1-ð çóðàã. Сhelidonium majus L.-ûí áîäèò óñæèëòûí ºäðèéí ÿâö

Транспирацийн эрчим: ÒÝ äóíäæààð 0,51 ìã/ö, äóíäæèéí õýëáýëçýë 0,46 
ìã/ö áóþó èõ õýëáýëçýëòýé áàéãàà íü ºäºð èä õàëàëòûí ¿åä òðàíñïèðàöèéí ýð÷èì 
ýð÷èìæäýãòýé õîëáîîòîé (2-ð çóðàã). Äàðààõ ãðàôèêààñ õàðàõàä ÒÝ åðºíõèéäºº 
ºãëººã¿¿ð áàãà áàéñíàà ààæìààð íýìýãäñýýð ºäºð äóíä õàìãèéí èõ õýìæýýíäýý 
õ¿ð÷ áóöààä áóóðàõ îíöëîãòîé áàéíà.  

2-ð çóðàã. Сhelidonium majus L.-ûí òðàíñïèðàöèéí ýð÷ìèéí ºäðèéí ÿâö

Усны бодит хомсдол: ÓÁÕ äóíäæààð 31.49%, äóíäæèéí õýëáýëçýë 9.6% 
áàéíà (3-ð çóðàã). Äàðààõ ãðàôèêààñ õàðàõàä ºãëººíººñ îðîéã õ¿ðòýë ÓÁÕ èõñýõ 
îíöëîãòîé áàéíà. Ýíý íü íàâ÷íû ýñèéí óñíû óóðøèëò, çàðöóóëàëòòàé õîëáîîòîé.  

óóóóóóó
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3-ð çóðàã. Сhelidonium majus L.-ûí óñíû áîäèò õîìñäëûí ºäðèéí ÿâö

Үнэмлэхүй усжилт, харьцангуй усжилт (ҮУ, ХрУ): Сhelidonium majus L. íü  
ººðòºº óñûã õàìãèéí äýýä õýìæýýãýýð øèíãýýõ áîëîìæ (¿íýìëýõ¿é óñæèëò) íü 
71,6% áóþó 3-ð àíãèëàë áîëîõ óñ àãóóëàõ áîëîìæ “äóíä” ãýñýí àíãèëàëä áàãòàæ 
áàéíà. Ýíý íü ÷èéã áàãàòàé ãàçàð óðãàõ ÷àäâàðòàéã õàðóóëæ áàéíà. 
 Òóõàéí íºõöºëä óñûã øèíãýýæ ÷àäàõ õàìãèéí èõ õýæýýíèéõýý õýäýí õóâüä 
õ¿ðñýí áàéãààã èëýðõèéëýõ ¿ç¿¿ëýëò áóþó õàðüöàíãóé óñæèëò íü 80,78% (1-ð 
õ¿ñíýãò) áàéãàà íü òóõàéí íºõöºëäºº  ñàéí äàñàí çîõèöîæ áàéãààã õàðóóëæ áàéíà.

1-ð õ¿ñíýãò
 Сhelidonium majus L.-ûí óñàí ñîëèëöîîíû ¿ç¿¿ëýëò¿¿ä

(Óðãàëòûí õóãàöààíû äóíäæààð)

Навчны эсийн ус барих чадвар: Óðãàìëûí ãàçðûí äýýðõ õýñãèéí óñ áàðèõ 
÷àäâàð íü óðãàìàë óñ ÷èéãýýð õîìñäîæ õàãñàõààñ õàìãààëàõ ¿¿ðýã ã¿éöýòãýõ 
áºãººä ýñ ýä íü óñã¿éäëèéã õýð çýðýã òýñâýðëýõèéã èëýðõèéëíý. Сhelidonium majus L.-
ûí íàâ÷ûã ëàáîðàòîðèéí íºõöºëä 1 öàã õàãñààõàä äóíäæààð íèéò óñíûõàà 15,68%, 
10 öàã õàãñààõàä  äóíäæààð íèéò óñíûõàà 44,48%-èéã àëäàæ áàéãàà áºãººä óñ 
áàðèõ ÷àäâàð ñàéí áàéãààã õàðóóëæ áàéíà (4-ð çóðàã).

Öàã ÁÓ 
(%)

ÓÁÕ 
(%)

ÒÝ 
(ìã/ö)

ÕðÓ 
(%)

9 56.1 29.0 0.3 85.4

11 53.4 27.6 0.5 63.9

13 52.5 28.0 0.7 80.8

15 51.3 33.6 0.8 84.5

17 47.73 37.2 0.5 89.0

19 52.4 33.5 0.3 81.1
Äóíäàæ 52.2 31.5 0.5 80.8
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4-ð çóðàã. Сhelidonium majus L.-ûí íàâ÷íû ýñèéí óñ áàðèõ ÷àäâàð

Усны горимын үзүүлэлтүүдэд агаарын температур, чийгийн үзүүлэх нөлөө: Óñíû 
ãîðèìûí ¿ç¿¿ëýëò¿¿äèéí õîîðîíäûí õàìààðëûã êîððåëÿöèéí êîýôôèöèåíòýýð 
èëýðõèéëýõýä ÓÁÕ, ÕðÓ íü õîîðîíäîî øóóä õàìààðàëòàé (0,65), óñíû áîäèò 
õîìñäîë íü áîäèò óñæèëò, ¿íýìëýõ¿é óñæèëòòàé óðâóó õàìààðàëòàé, áóñàä 
¿ç¿¿ëýëò¿¿äèéí õîîðîíä õàìààðëûí õ¿÷ ñóë áàéíà (2-ð õ¿ñíýãò).  

2-ð õ¿ñíýãò
  Óñíû ãîðèìûí ¿ç¿¿ëýëò¿¿äèéí
         õîîðîíäûí õàìààðàë

¯ç¿¿ëýëò¿¿ä ÁÓ ÓÁÕ ÒÝ ¯Ó ÕðÓ 
ÁÓ 1     

ÓÁÕ -0.803 1    

ÒÝ -0.307 -0.069 1   

¯Ó 0.252 -0.712 0.326 1  

ÕðÓ -0.352 0.645 -0.001 -0.512 1
 
 Óñíû ãîðèìûí ¿ç¿¿ëýëò¿¿äýä òåìïåðàòóð áîëîí àãààðûí ÷èéãèéí ¿ç¿¿ëýõ 
íºëººã îëîí õ¿÷èí ç¿éëèéí ðåãðåññèéí øèíæèëãýýã àøèãëàí òîîöîâ.

Бодит усжилтанд агаарын температур, чийгийн үзүүлэх нөлөө: Óã íºëººëèéã 
95%-èéí ìàãàäëàëòàé, 0,05 à÷ õîëáîãäëûí ò¿âøèíòýéãýýð òîîöîõîä íºëººëºë 
õ¿÷òýé (R=0.704) áàéíà. Íºëººëëèéí êîýôôèöèåíòèéã Ôèøåðèéí øàëãóóðààð 
øàëãàõàä F=3.57, Sig.F=0.16, P= 0.37, P=0.18 áàéãàà òóë ðåãðåññèéí øèíæèëãýý 
íü èòãýëòýéã õàðóóëæ áàéíà (3-ð õ¿ñíýãò). 
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3-ð õ¿ñíýãò
 Áîäèò óñæèëòàíä àãààðûí òåìïåðàòóð,

÷èéãèéí ¿ç¿¿ëýõ íºëºº
Regression 
Statistics  

Multiple R 0.839

R Square 0.704
Adjusted R 

Square 0.507

Standard Error 1.931

Observations 6.000

ANOVA

 df SS MS F Signifi cance 
F

Regression 2.000 26.633 13.316 3.571 0.161

Residual 3.000 11.187 3.729   

Total 5.000 37.820    

 Coeffi cients Standard 
Error t Stat P-value Lower 95% Upper 

95%
Lower 
95.0%

Upper 
95.0%

Intercept 9.553 32.611 0.293 0.789 -94.229 113.335 -94.229 113.335

Òåìïåðàòóð (X1) 0.628 0.603 1.041 0.374 -1.291 2.547 -1.291 2.547

Àãààðûí ÷èéã 
(X2) 0.644 0.377 1.707 0.186 -0.556 1.844 -0.556 1.844

 
Áîäèò óñæèëòûã ðåãðåññèéí òýãøèòãýëýýð èëýðõèéëáýë:
 

ÁÓ=9,55+0.62*òåìïåðàòóð+0,64*÷èéã
 
Äýýðõ òýãøèòãýëýýñ õàðàõàä òåìïåðàòóð 1 ãðàäóñààð ººð÷ëºãäºõºä ÁÓ 0,62 
õóâèàð, ÷èéã 1%-ð ººð÷ëºãäºõºä ÁÓ 0,64 õóâèàð ººð÷ëºãäºõèéã èëýðõèéëæ áàéíà.  

Транспирацийн эрчимд агаарын температур, чийгийн үзүүлэх нөлөө: 
Äàðààõ õ¿ñíýãòýýñ äåòèðìèíàöèéí êîýôôèöèåíòèéã (R=0.95) õàðàõàä 

íºëººëºë ìàø õ¿÷òýé áàéíà. Íºëººëëèéí êîýôôèöèåíòèéã Ôèøåðèéí øàëãóóðààð 
øàëãàõàä F=29,18, Sig.F=0.011 P= 0.013, P=0.039 áàéãàà òóë ðåãðåññèéí øèíæèëãýý 
íü èòãýëòýéã õàðóóëæ áàéíà (4-ð õ¿ñíýãò).  
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4-ð õ¿ñíýãò
 Òðàíñïèðàöèéí ýð÷èìä àãààðûí òåìïåðàòóð, 

÷èéãèéí ¿ç¿¿ëýõ íºëºº
Regression 
Statistics  

Multiple R 0.975

R Square 0.951
Adjusted R Square 0.919

Standard Error 0.053
Observations 6.000

ANOVA  
 df SS MS F Signifi cance F

Regression 2.000 0.161 0.080 29.181 0.011
Residual 3.000 0.008 0.003   

Total 5.000 0.169    

 Coeffi cients Standard 
Error t Stat P-value Lower 

95%
Upper 
95%

Lower 
95.0%

Upper 
95.0%

Intercept -3.643 0.887 -4.108 0.026 -6.465 -0.821 -6.465 -0.821
Òåìïåðàòóð (X1) 0.087 0.016 5.331 0.013 0.035 0.140 0.035 0.140

Àãààðûí ÷èéã 
(X2) 0.036 0.010 3.525 0.039 0.004 0.069 0.004 0.069

 Òðàíñïèðàöèéí ýð÷ìèéã ðåãðåññèéí òýãøèòãýëýýð èëýðõèéëáýë:
ÒÝ=-0,64+0.09*òåìïåðàòóð+0,04*÷èéã

Äýýðõ òýãøèòãýëýýñ õàðàõàä òåìïåðàòóð 1 ãðàäóñààð ººð÷ëºãäºõºä ÒÝ 0,09 ìã/
ö-ð, ÷èéã 1%-ð ººð÷ëºãäºõºä ÒÝ 0,04 ìã/ö-ð ººð÷ëºãäºõèéã èëýðõèéëæ áàéíà.

Усны бодит хомсдолд агаарын температур, чийгийн үзүүлэх нөлөө: Äàðààõ õ¿ñíýãòýýñ 
äåòèðìèíàöèéí êîýôôèöèåíòèéã (R=0.31) õàðàõàä íºëººëëèéí õ¿÷ ñóë áàéíà. 
Íºëººëëèéí êîýôôèöèåíòèéã Ôèøåðèéí øàëãóóðààð øàëãàõàä F=0,68, Sig.
F=0.57 P= 0.5, P=0.4 áàéãàà òóë ðåãðåññèéí øèíæèëãýý íü èòãýëòýéã õàðóóëæ áàéíà 
(5-ð õ¿ñíýãò). 

5-ð õ¿ñíýãò
 Óñíû áîäèò õîìñäîëä àãààðûí òåìïåðàòóð,

 ÷èéãèéí ¿ç¿¿ëýõ íºëºº
Regression 
Statistics  

Multiple R 0.558
R Square 0.311

Adjusted R 
Square -0.148

Standard Error 4.158
Observations 6.000

ANOVA
 df SS MS F Signifi cance F

Regression 2.000 23.458 11.729 0.679 0.571
Residual 3.000 51.855 17.285   

Total 5.000 75.313    

 Coeffi cients Standard 
Error t Stat P-value Lower 

95%
Upper 
95%

Lower 
95.0%

Upper 
95.0%

Intercept 91.671 70.211 1.306 0.283 -131.772 315.11 -131.772 315.11
Òåìïåðàòóð (X1) -0.992 1.298 -0.764 0.500 -5.123 3.139 -5.123 3.139

Àãààðûí ÷èéã 
(X2) -0.800 0.812 -0.985 0.397 -3.384 1.784 -3.384 1.784
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 Õýëýëö¿¿ëýã
Ñ¿¿ëèéí æèë¿¿äèéí äóëààðàëò áà ç¿é çîõèñã¿é õýðýãëýýíýýñ áîëæ ÷óõàë 

à÷ õîëáîãäîëòîé óðãàìëóóä óñòàõ àþóëä îðîîä áàéãàà ¿åä òýäãýýð ç¿éë¿¿äèéí 
áèîëîãè, ôèçèîëîãèéí øààðäëàãûã ìýäýæ áàéæ èõ õýìæýýãýýð òàðèìàëæóóëàõ 
àñóóäëûã øèéäâýðëýíý. Ìîíãîëä íýã ç¿éë ø¿¿äýðãýíý óðãàäàã (Ãðóáîâ, 1982) 
áºãººä Сhelidonium majus L.-ûí áèîëîãèéí áîëîîä ýìèéí àøèãò áîäèñûí ñóäàëãàà 
õèéãäñýí áîëîâ÷ ôèçèîëîãèéí òàëààñàà ñóäëàãäààã¿é áàéíà. Áèä Сhelidonium 
majus L.-ûí óñàí ñîëèëöîîíû ¿íäñýí ¿ç¿¿ëýëò¿¿äèéã Áîòàíèêèéí öýöýðëýãò 
òàðèìàëæóóëñàí Adonis mongolico Sim. (Áÿìáàñ¿ðýí., Öàãààíìààì, 1987), Iris 
dichotoma Pall. (Ìºíõçóë, Àëòàíöîîæ, Ëõàãâàñ¿ðýí, 2006)-ûí óñàí ñîëèëöîîíû 
¿íäñýí ¿ç¿¿ëýëò¿¿äòýé õàðüöóóëëàà. 

Adonis mongolico Sim.-ûí áîäèò óñæèëò äóíäæààð 66,5-79,2%, 11 öàãò 
õàìãèéí èõ õóâüòàé, 15 öàãò õàìãèéí áàãà õóâüòàé; Iris dichotoma Pall.-ûí áîäèò 
óñæèëò äóíäæààð 81,8%, 9-11 öàãò èõ õóâüòàé, 11-17 öàã õ¿ðòýë áóóðñàí; áèäíèé 
ñóäàëãààãààð Сhelidonium majus L.-ûí áîäèò óñæèëò äóíäæààð 52,23%,  ºãëººã¿¿ð 
õàìãèéí èõ (56,1%), ààæìààð áóóðñààð 17 öàãèéí ¿åä õàìãèéí áàãà (47,71%) 
õóâüòàé áàéãàà íü äýýðõ ñóäàëãààíû ä¿íã¿¿äòýé îéðîëöîî ç¿é òîãòëûã õàðóóëæ 
áàéíà. Óñíû áîäèò õîìñäîë äóíäæààð Adonis mongolico Sim.-ä 17,2-24,1%, ºäðèéí 
ººð÷ëºëòººñ õàðàõàä 13, 17 öàãò õàìãèéí èõ,  Iris dichotoma Pall.-ä 15,04%, 13-15 
öàãèéí õîîðîíä õàìãèéí èõ, Сhelidonium majus L.-ä 31,49%, 15-17 öàãèéí õîîðîíä 
õàìãèéí èõ õýìæýýíäýý õ¿ð÷ áàéãàà íü åðºíõèéäºº èæèë ç¿é òîãòîëòîé áàéãàà 
áºãººä ýíý íü óñ çàðöóóëàëò ºäºð äóíä èõñäýãèéã õàðóóëæ áàéíà. Òðàíñïèðàöèéí 
ýð÷èì äóíäæààð Adonis mongolico Sim.-ä 6,5ìã/ö, èõýíõäýý ºäðèéí 11 öàãò ÒÝ 
ýð÷èìæèæ, 17 öàãò áóóðñàí, Iris dichotoma Pall.-ä 4,3 ìã/ö, 14 öàãò ÒÝ õàìãèéí èõ, 
¿äýýñ õîéø áóóðñàí, Сhelidonium majus L.-ä 0,51 ìã/ö, ÒÝ åðºíõèéäºº ºãëººã¿¿ð 
áàãà áàéñíàà ààæìààð íýìýãäñýýð ºäºð äóíä õàìãèéí èõ õýìæýýíäýý õ¿ð÷ áóöààä 
áóóðàõ îíöëîãòîé áàéíà. Äýýðõ ñóäàëãààíû ä¿í áîëîí áóñàä ¿ç¿¿ëýëò¿¿äýýð Adonis 
mongolico Sim., Iris dichotoma Pall. óðãàìëóóä íü Áîòàíèêèéí öýöýðëýãèéí íºõöºëä 
äàñàí çîõèöîæ áàéíà ãýñýí ä¿ãíýëòýíä õ¿ðñýí áºãººä áèäíèé ñóäàëãààãààð 
Сhelidonium majus L. íü ìºí òóõàéí íºõöºëä äàñàí çîõèöîí óðãàæ áàéãàà íü 
òîãòîîãäëîî.  

Ä¿ãíýëò
 1. Áîòàíèêèéí öýöýðëýãò òàðèìàëæóóëæ áóé Сhelidonium majus L.-ûí áîäèò 
óñæèëòûí õýìæýý äóíäæààð 52,23%, ¿íýìëýõ¿é óñæèëò íü 71,6%  áóþó 3-ð 
àíãèëàë áîëîõ óñ àãóóëàõ áîëîìæ “äóíä” ãýñýí àíãèëàëä áàãòàæ áàéãàà áîëîâ÷ 
õàðüöàíãóé óñæèëò íü 80,78% áàéãàà íü òóõàéí íºõöºëäºº ñàéí äàñàí çîõèöîæ 
áàéãààã õàðóóëæ áàéíà. 
 2. Сhelidonium majus L.-ûí íàâ÷ûã ëàáîðàòîðèéí íºõöºëä 1 öàã õàãñààõàä 
äóíäæààð íèéò óñíûõàà 15,68%, 10 öàã õàãñààõàä  äóíäæààð íèéò óñíûõàà 44,48%-
èéã àëäàæ áàéãàà íü óñ áàðèõ ÷àäâàð ñàéí áàéãààã õàðóóëæ áàéíà. 
 3. Áîäèò óñæèëò áîëîí òðàíñïèðàöèéí ýð÷èìä àãààðûí òåìïåðàòóð, ÷èéãèéí 
íºëºº õ¿÷òýé áàéíà. 
 Äýýðõ ä¿ãíýëò¿¿äýýñ ¿íäýñëýýä Сhelidonium majus L. íü Áîòàíèêèéí 
öýöýðëýãèéí íºõöºëä çîõèöîí óðãàõ ÷àäâàðòàé áîëîõûã èëòãýæ áàéíà. 
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Summary

 THE WATER REGIME SPECIFIC OF СHELIDONIUM MAJUS L. 
OF BOTANIC GARDEN IN ULAANBAATAR

Khandmaa N., Tsooj Sh.1
1Institute of Botany,MAS

 Abstract:
Relative water content of Сhelidonium majus L. cultivated in the Botanical garden 

was 80.8 percent showing good adaptation in the cultivating environment. After 1 hour 
dehydration in the laboratory, a leaf of Сhelidonium majus L. lost 15.86% of its total 
water and 10 hours later it lost 44.48% of total water. This result indicted that this plant 
has high water retention capacity. 
 Relationship between water defi cit and relative water content correlated while 
negative correlation observed between water defi cit and water content and between 
water defi cit and absolute water content. Air moisture and temperature have strong 
infl uence for water content and transpiration intensity. 
 
 Key words: water relation, water content, transpiration intensity, absolute water 
content
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ÖªËªÐÕªÃ ÕÝÝÐÈÉÍ ÍªÕÖªËÄ ÒÀÐÈÀËÑÀÍ ÒÝÆÝÝËÈÉÍ 
ÎËÎÍ ÁÀ ÃÀÍÖ ÍÀÑÒ ÓÐÃÀÌËÛÍ ÍÀÂ×ÍÛ ÄÎÒÎÎÄ Á¯ÒÖÈÉÍ 

ªªÐ×ËªËÒÈÉÃ ÑÓÄÀËÑÀÍ ÇÀÐÈÌ ¯Ð Ä¯ÍÃÝÝÑ 

Öýðýíõàíä Ã., Áàÿñãàëàí Ä ., Öîîæ Ø. 
ØÓÀ-èéí Áîòàíèêèéí õ¿ðýýëýí

Õóðààíãóé 
Elytrigia elongota (Host) Nevski (ÏÓ-20), Elytrigia elongota (Host) Nevski (ÏÓ-19), Elytrigia intermedia, Bromus 

inermis Leyss., Sorghum sudanense  çýðýã òýæýýëèéí îëîí íàñò áà íýã íàñò ¿åòýí óðãàìëóóäûí äîòîîä ýñ ýäèéí 
á¿òöèéí ººð÷ëºëòººñ ¿çýõýä ÷èéãèéí õàíãàìæ ñàéòàé íºõöºëä ýñ õîîðîíäûí çàéã òýëýõ, óñàëãààã¿é íºõöºëä 
ýñ õîîðîíäûí çàéãàà õóìèõ, íàâ÷íû ãàäàðãóóãèéí ýñ ýäèéã çóçààëæ íÿãòðóóëàõ çýðãýýð äàñàí çîõèöîæ áàéãààã 
èëýðõèéëæ áàéíà. 

Ýñ õîîðîíäûí çàé áàãàñàõ, ýïèäåðìèéí ýñèéí õàíà çóçààðàõ ¿çýãäýë óñàëãààã¿é íºõöºëä àæèãëàãäàæ 
áàéãàà íü óðãàìëûí ºñºëòòýé øóóä õàìààðàëòàé áàéãààã òóõàéí õî¸ð õóâèëáàðò áàéãàà Ñóäàí ºâñíèé óðãàöûí 
õýìæýýòýé õàðüöóóëàõàä óñàëãààòàé òàëáàéä 58,9 ö/ãà, óñàëãààã¿é íºõöºëä 10,8 ö/ãà áóþó òóõàéí óðãàìàë 
îð÷íû äàðàìòàä óðãàö ºãºõ íü áàãà áîëîõûã èëòãýíý.

Çàíãèëàà ¿ã: òýæýýëèéí îëîí íàñò, òàðèìàë óðãàìàë, àíàòîìè

Óäèðòãàë:
Ìîíãîë óëñ çàõ çýýëèéí ýäèéí çàñàãò øèëæèí îðñíîîð õóâüä ºì÷ëºãäñºí ìàë 

ñ¿ðãèéí òîî ýðñ ºñºí, ºâñ óðãàìëûí á¿òöýä ººð÷ëºëò îðæ, øèì ìóóòàé óðãàìëààð 
ñîëèãäîõ, òýæýýëèéí íººö õîìñäîõ çýðýã ñºðºã ¿çýãäë¿¿ä ãàçàð àâ÷ áàéíà. Ýíý 
íü ìàëààñ àâàõ àøèã øèì áóóð÷ ìàëûí áèîëîãèò ÷ ººð÷ëºëò îðæ óëìààð ìàíàé 
óëñûí íèéò áýë÷ýýðèéí 70 øàõàì õóâü íü ÿìàð íýã õýìæýýãýýð äîðîéòîæ áýë÷ýýðò 
óðãàõ óðãàìëûí ç¿éëèéí á¿ðýëäýõ¿¿í ººð÷ëºãäºí, ìàëä øèíãýö ìóóòàé óðãàìàë 
íýìýãäýæ òýæýýëýã ÷àíàð ìóóäñààð áàéãààã òîãòîîæýý (Ìàíèáàçàð, 2008). ªíäºð 
á¿òýýìæòýé òýæýýëèéí óðãàìàë òàðèàëæ, ìàëûí òýæýýëèéí á¿òýö, ÷àíàðûã 
ñàéæðóóëàõ àñóóäàë àíõààðàë òàòàõ áîëæýý. 

Ìàíàé îðíû õºðñ, öàã óóðûí íºõöºëä òîõèðñîí ºâºëæèõ ÷àäâàð ñàéòàé, ãàíä 
òýñâýðòýé, àðâèí óðãàöòàé, óóðãèéí àãóóëàìæ ºíäºðòýé òýæýýëèéí íýã, îëîí 
íàñò ¿åò, áóóðöàãò óðãàìëóóäûí ñîðòóóäîîñ ñîíãîæ òàðèàëàõàä óðãàìëûí äàñàí 
çîõèöîëûí õýð õýìæýýã òîäîðõîéëîõ ÿâäàëä óðãàìëûí óðãàë ýðõòíèé äîòîîä 
á¿òýö áîëîí ò¿¿íä ÿâàãäàæ áàéãàà ¿éë àæèëëàãààíû  îíöëîãèéã èëð¿¿ëýõ ÿâäàë 
òîìîîõîí à÷ õîëáîãäîëòîé.

Óðãàìëûí á¿òýö ¿éë àæèëëàãààíû îíöëîãèéã èëð¿¿ëýõ ñóäàëãààãààð òóõàéí 
ç¿éë, ñîðò óðãàìëóóä òàðèìàë îð÷èíäîî äàñàí çîõèöîõ ýñýõèéã òîäîðõîéëîõ 
òýäãýýðèéí á¿òýýìæèéã íýìýãä¿¿ëýõ áîëîìæèéã òîãòîîõ, õ¿éòýíä ºë÷èð, ãàíä 
òýñâýðòýé óðãàìëûã çºâ ñîíãîí íóòàãøóóëàõ, òàðèìàëæóóëàõ òóëãóóð ìàòåðèàëûã 
á¿ðä¿¿ëýõ çîðèëãîòîé.

Äóíäãîâü àéìãèéí Äýëãýðöîãò ñóìûí íóòãèéí “Áýë÷ýýð ñàéæðóóëàõ òóðøèëò 
ñóäàëãààíû òºâ”-ä òàðüæ óðãóóëñàí çàðèì ç¿éë, ñîðò óðãàìëûí íàâ÷íû äîòîîä 
á¿òöèéã á¿ðä¿¿ëýã÷ ýñ ýäèéí îíöëîãèéã äîòîîä ¿éë àæèëëàãààòàé íü õîëáîí 
ñóäàëæ òóõàéí ç¿éë ñîðòóóäûí äàñàí çîõèöîõ îíöëîãèéã òîãòîîõ çîðèëò òàâüëàà.  
¯¿íä:

1. Elytrigia elongota (Host) Nevski (ÏÓ-20), E.elongota (Host) Nevski (ÏÓ-19)
Elytrigia intermedia çýðýã ç¿éë ñîðòûí íàâ÷íû äîòîîä á¿òöèéí îíöëîãèéã èëð¿¿ëæ, 
õóóðàéøèëòûí çýðýãëýëèéã òîäîðõîéëîõ
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1. Óñàëãààòàé áîëîí óñàëãààã¿é íºõöºëä óðãàæ áàéãàà çàðèì ç¿éë óðãàìëûí 
íàâ÷íû äîòîîä á¿òýö, ¿éë àæèëëàãààã õàðüöóóëàí ñóäëàõ

2. Íàâ÷íû äîòîîä á¿òöèéã á¿ðä¿¿ëýã÷ ýñ ýä á¿ðèéí ¿éë àæèëëàãààã 
òîäîðõîéëîõûí òóëä ýñ ýäèéí ýçëýõ õýìæýý, ýñ á¿ðèéí õýìæýý, ò¿¿íä àãóóëàãäàõ 
õëîðîïëàñòûí òîî, àìñàð, ýïèäåðìèéí ýñèéí òîîã ãàðãàõ

Ñóäàëãàà ÿâóóëñàí íóòãèéí áàéãàëü, öàã óóð, óðãàìàëæèëò, õºðñíèé 
îíöëîã. Òóñ íóòãèéí ãàçðûí ãàäàðãóó èõýâ÷ëýí óõàà ã¿âýýò òàë ãàçàð áºãººä õààÿà 
íýã õàä ÷óëóóíû èëýðö á¿õèé öóâðàà òîëãîäòîé, öàéäàì á¿õèé òîì, æèæèã õîîëîé, 
õîòãîðòîé. ªíäºðøèë íü äóíäæààð 1340-1430 ì. Äóíäãîâü àéìãèéí àãààðûí 
äóíäàæ òåìïåðàòóðûí îëîí æèëèéí äóíäàæ Ìàíäàëãîâü äàõü öàã óóðûí ñòàíöûí 
ìýäýýãýýð +1,89°Ñ-ààð, Ãóðâàíñàéõíû ñòàíöûí ìýäýýãýýð (íóòãèéí ç¿¿í õýñãèéã 
õàìàðñàí) +1,55°Ñ-ààð, õàðèí íóòãèéí áàðóóí õýñýãò Ñàéõàí-Îâîî ñóìûí öàã 
óóðûí ñòàíöûí ìýäýýãýýð +0,75°Ñ –ààð òóñ òóñ äóëààðñàí áàéíà.

Òóõàéí íóòàãò ñ¿¿ëèéí æèë¿¿äýä îðîõ õóð òóíàäàñíû õýìæýý ýðñ áàãàñàæ 
òóíäàñíû æèëèéí íèéëáýð õýìæýý 28,7 ìì-ýýð áóóðñàí áàéíà. Ýíý áàéäàë íü 
áýë÷ýýðèéí óðãàìëûí õýâèéí óðãàëòàíä  îíöãîé íºëººòýé.

Äóíäãîâü àéìãèéí õýìæýýíä ñàëõèíû 12 ì/ñ äýýø õóðäòàé øîðîîí øóóðãàòàé 
ºäðèéí òîî óëàì íýìýãäñýí áàéíà. Òóñ àéìãèéí íèéò íóòàãò 15 ì/ñ äýýø õ¿÷òýé 
ñàëõèòàé ºäðèéí òîî 2003 îíä 66, 2004 îíä 108, 2005 îíä 236, 2006 îíä 322 áîëæ 
ºñæýý. Ýíýõ¿¿ õ¿÷òýé ñàëõèòàé ºäðèéí äàâòàìæ 5 äàõèí íýìýãäñýí íü öºëæèëò 
ýëñíèé í¿¿äëèéã èõýñãýõ ãîë øàëòãààí. Òóñ àéìãèéí íóòàã äýâñãýð õºðñ-ãàçàð ç¿éí 
ìóæëàëòààð íóòãèéí õîéä õýñýã íü Òºâ Àçèéí èõ ìóæèéí Õàíãàé ìóæèéí ºðãºðãèéí 
á¿ñèéí õ¿ðýí õºðñíèé á¿ñèéí 2-ð òîéðîã, íóòãèéí ºìíºä õýñýã íü Ãîâèéí ìóæèéí 
ºðãºðãèéí á¿ñøèëèéí öàéâàð õ¿ðýí õºðñíèé äýä á¿ñèéí 4-ð òîéðîã, öºëºðõºã 
õýýðèéí áîð õºðñíèé äýä á¿ñèéí 6-ð òîéðãóóäàä òóñ òóñ  õàìààðàãäàíà (ÁÍÌÀÓ-
ûí ¯íäýñíèé Àòëàñ, 1990).

Äóíäãîâü àéìãèéí íóòàã íü Òºâ Àçèéí óðãàìàë óðãàìàëæèëòèéí æèíõýíý 
òºëººëºë áîëîõ õóóðàé õýýð, öºëºðõºã õýýðèéí  óðãàìàëòàé. À.À. Þíàòîâ (1950) 
Â.È.Ãðóáîâ (1955), Í.ªëçèéõóòàã (1989)  íàðûí óðãàìàë-ãàçàðç¿éí  ìóæëàëààð 
òóñ àéìãèéí íóòàã íü Äóíäàä õàëõûí õóóðàé õýýðèéí òîéðîã, öºëºðõºã õýýðèéí 
òîéðîãò òóñ òóñ áàãòàíà. Õàðèí óðãàìàëæèëò-ãàçàðç¿éí ìóæëàëààð Ìîíãîë 
óëñûí ¯íäýñíèé àòëàñò (2009) á¿ðòãýñíýýð Åâðî Àçèéí õýýðèéí Èõ ìóæèéí Òºâ 
Àçèéí ìóæèéí Ìîíãîëûí Èõ õîøóóíû Òºâ Ìîíãîëûí òýãø ºíäºðëºãèéí õîøóó 
Ýðäýíýäàëàé-Ìàíäàëãîâèéí öºëºðõºã õýýðèéí òîéðîãò õàìààðíà. Í.ªëçèéõóòàã 
(1989) íàðèéí ìýäýýãýýð ýíý á¿ñ íóòàãò áýë÷ýýð òýæýýë, ýì õ¿íñ, ãî¸ë ÷èìýãëýëèéí 
çýðýã 400 ãàðóé ç¿éëèéí ãóóðñò äýýä óðãàìàë á¿ðòãýãäæýý. 

Óðãàìëàí íºìðºã áýë÷ýýðèéí õóâüä õÿëãàíà- õàðãàíò, õàçààð ºâñ-õÿëãàíàò, 
õèàã- õÿëãàíà-õàçààð ºâñò ñîðãîã ºâñò áýë÷ýýð á¿õèé õóóðàé õýýð çîíõèëæ, øèâýýò 
õÿëãàíà-òààíàò, åðõºã-òààíàò, òààíà-øèâýýò õÿëãàíàò, àãü-òààíàò öºëºðõºã õýýð,  
ãîâèéí õÿëãàíà-òààíà-áàãëóóðò, õàçààð ºâñ-àãüò, õÿëãàíà–áîðîëçîé–øàâàã, õÿëãàíà 
–õàðãàíàò, òààíà–õÿëãàíàò, òààíà–óëààíáóäàðãàíàò, áîð øàâàãò, áóäàðãàíà- 
õàðìàãò öºëèéí õýýð çîíõèëäîã áàéíà. Õóæèðòàé áàéäàì ( íóãà øàâàðòàé ) ãàçàðò 
òààíà- óëàëæ, çóðìàí ñ¿¿ëò, àõàð ñîðò àðâàé–ìàðöíû öýãýýëæ–øèðõýã óëàëæèò 
á¿ëãýìäýë çîíõèëíî. Ãýâ÷ ñ¿¿ëèéí æèë¿¿äýä áîëæ áóé ãàí öºëæèëòèéí óëìààñ 
óðãàìëûí ç¿éëèéí á¿ðýëäýõ¿¿í, óðãàìëûí íºìðºãò ýðñ ººð÷ëºëò îðñîí ( Äóíäãîâü 
àéìãèéí áýë÷ýýðèéí...2009, Áàÿñãàëàí, 2009).

Ñóäàëãààíû ìàòåðèàë, àðãàç¿é
Áèä ñóäàëãààíäàà 2 îâãèéí 3 òºðºëä õàìààðàõ 5 ç¿éë, ñîðòûã ñîíãîí àâñàí.

¯¿íä: 
1. Elytrigia elongota (Host) Nevski (ÏÓ-20) –Óðòàâòàð Õèàã 
2. Elytrigia elongota (Host) Nevski (ÏÓ-19) 
3. Elytrigia intermedia (Host) Nevski - Îðîã Õèàã 
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4. Bromus inermus -Ñîðã¿é Ñîãîîâîð 
5. Sorghum sudanense – Ñóäàí ºâñ

Ñóäàëãààíû àðãàç¿é
Ñóäàëãààã óðãàìëûí àíàòîìèéí ñóäàëãààíû óëàìæëàëò àðãàç¿éí äàãóó 

ÿâóóëëàà. Õàòààäàñíààñ àâñàí ìàòåðèàëàà á¿ëýýí óñàíä õèéæ äýâòýýñíèé 
äàðàà íàâ÷íû äóíä õýñãýýñ àâ÷, äºðâºëæèí çîðæ áýëòãýñýí ëóóâàíä õàâ÷óóëàí 
õóðö ñàõëûí õóòãààð ìàø íèìãýí ç¿ñíý. Ç¿ñìýãýý òàâèóð øèëýí äýýð äóñààñàí 
ýñèéí õàíà áóäàã÷ õºõ àëüöèàíä 3 ìèíóò áàéëãààä, ôèëüòðèéí öààñààð óã áóäàãàà 
ñîðóóëæ àâààä, äàðàà íü ýñ áóäàã÷ ñàôðàíèíû äóñàëä 1 ìèíóò áàéëãààä íýðñýí 
óñààð 2 óäàà çàéëæ óãààíà. ̄ ¿íèé äàðàà ãëèöåðèí áà íýðìýë óñíû õîëèìîã äóñààæ 
á¿ðõ¿¿ë øèëýýð á¿ðõýæ ò¿ð áýëòãýìëèéã áýëòãýíý (Ãàâðèëåíê, Æèãàëîâà, 2003, 
Èâàíîâà, Èâàíîâ, 2008).

Ýïèäåðìèéí ýñèéã õàðàõäàà íàâ÷àà õóðóóíäàà îðîîæ ç¿¿íèé ¿ç¿¿ðýýð 
ñýíäëýýä õÿìñààãààð õóóëæ àâíà. Óã õóóëæ àâñàí ýïèäåðìýý äýýðõèéí àäèë áóäàæ 
íýðñýí óñíû äóñàëä õèéæ á¿ðõ¿¿ë øèëýýð á¿ðõýíý. Áýëòãýñýí ò¿ð áýëòãýìýëýý 
ãýðëèéí ìèêðîñêîï “Åíàâàë”, “Novel”-ûí òóñëàìæòàéãààð ñóäëàâ. Ñóäëàãäñàí 
óðãàìëûí  íàâ÷íû äîòîîä á¿òöèéí áè÷èãëýëèéã õèéæ, çóðãèéã ìèêðîñêîïûí 
äèæèòàë àïïàðàòûí òóñëàìæòàéãààð áóóëãàëàà.

Õýìæèëòýíäýý Ãîðÿåâûí òîð áóþó îêóëÿð ìèêðîìåòðèéã àøèãëàíà. Íàâ÷íû 
ýñ ýäèéí ýçëýõ õýìæýýã òîãòîîõûí òóëä òóõàéí ýðõòíèé äîòîîä á¿òöèéí çóðãèéã 
Photoshop-ä îðóóëæ,  excel-èéí ïðîãðàìì äýýð òîîí áîëîâñðóóëàëòûã õèéæ ò¿¿íèé 
äóíäàæ, äýýä áà äîîä õýëáýëçýë, õàçàéëòûí êîôôèöåíòèéã ãàðãàëàà.

Ñóäàëãààíû ¿ð ä¿í
Elytrigia elongota (Host) Nevski (ÏÓ-20) –-Óðò ºäºò Õèàã (Ïûðåé 

óäëèíåííûé)
Ãàäààä øèíæ. Áàãàâòàð äýãí¿¿ë ¿¿ñãýäýã. Õîâîðõîí òîõèîëäîëä áîãèíî 

¿íäýñëýã èø ¿¿ñãýí ¿ðæäýã îëîí íàñò ºâñëºã óðãàìàë. Èø á¿ä¿¿í, í¿öãýí, 60-
100 ñì ºíäºð. Íàâ÷èñûí èëòýñ ìàø øèð¿¿í, äýýä ãàäàðãóóäàà 10-ààñ äîîøã¿é 
òîä ã¿ðâýíòýé (õàâèðãàðõóó), òàðìàã ºðãºñòýé, ýñâýë øèð¿¿í ¿ñýíöýðòýé. Íàâ÷íû 
óãëàðãà áàðàã ñóóðèà õ¿ðòýë öóóëáàð, þëäýí õýëáýðòýé, ÷èõ õýëáýðèéí óíæëàãàòàé. 
Õýëõýí 0.2-0.8 (1) ìì óðò, ñàðüñàðõóó, èðìýãýýðýý ñîðìîñëîã ¿ñýðõýã. Íèéëìýë ò¿ð¿¿ 
áàãöýöýã 5-20 ñì óðò, øóëóóí. Ò¿ð¿¿ òîì, 1.4-2.5 ñì óðò, 5-9 (11) öýöýãòýé, òýíõëýãòýý íýã 
þìóó õî¸ð ýãíýýãýýð áàéðëàõ áà áàðàã ñóóìàë (øèëáý 0.3 ìì õ¿ðòýë óðò). Ò¿ð¿¿õýéí 
õàéðñ íèìãýí ìºãººðëºã, òýãø òàéðàíõàé ìîõîî, 0.7-1.1 ñì óðò, 5-7 (9) ñóäàëòàé, 
ãèëãýð. Öýöãèéí äîîä õàéðñ 7-11 ìì óðò, ñîðã¿é, ãèëãýð, òàâàí ñóäàëòàé. Ñàëõèàð òîîñ 
õ¿ðòäýã. ¯ðýýð ¿ðæèõ áºãººä 6-ð ñàð öýöýãëýæ, 8-ð ñàðä ¿ðýëäýã.
2n = 14, 56, 70 

Íàâ÷íû äîòîîä á¿òýö: Íàâ÷ ãîìîãåí õýëáýðèéí á¿òýöòýé (1à-ð çóðàã). 
Õëîðåíõèì 5-7 ýãíýýãýýð ñèéðýã áàéðëàñàí íýã òºðëèéí õºâñãºð ýäýýñ á¿ðäýíý. 
Ýïèäåðìèéí ýñèéí õàíà íèìãýí, øóëóóí (2a-ð çóðàã). Íàâ÷íû á¿õèé ë ãàäàðãóóä 
ýíãèéí íýã ýñò ¿ñýíöýð áîëîí àíîìîöèò õýëáýðèéí àìñðóóä èë áàéðëàíà. Àìñðûí 
õºíäèé òîì Ýïèäåðìèéí ýñèéí äóíä 4-6 ýãíýýãýýð áàéðëàñàí íèìãýí õàíàòàé, 
õàðüöàíãóéãààð òîì íóãàñàí ýñòýé (3à-ð çóðàã). Êîëëàòåðàëü õýëáýðèéí äàìæóóëàõ 
áàãöíû õàðàëäàà äýýä, äîîä òàëä õýñýã õýñãýýð áàéðëàñàí  ñêëåðåíõèìòýé. 
Äàìæóóëàõ áàãö 2-÷èëñîí òîéðóóëãà (ïàðåíõèì, ñêëåðåíõèì) ýñòýé.
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Elytrigia elongota ÏÓ-19 – Óðò ºäºò Õèàã
Íàâ÷íû äîòîîä á¿òöèéí îíöëîã: Õëîðåíõèì 3-8 ýãíýýãýýð áàéðëàñàí 

õºâñãºð ýäýýñ òîãòîíî (1á-ð çóðàã). Äàìæóóëàõ áàãöíû äýýä, äîîä òàëä îðøèõ 
ñêëåðåíõèì ñóë õºãæèëòýé. Íàâ÷íû äýýä ãàäàðãóóä  ýñ 3-4 íóãàñàí ýñòýé (3á-ð 
çóðàã). Ýïèäåðìèéí ýñèéí õàíà øóëóóí, îëîí òîîíû àìñðûã àãóóëäàã (2á-ð çóðàã).

Elytrigia intermedia (Host) Nevski  - Îðîã Õèàã
Ãàäààä øèíæ. Íîãîîí, öàéâàð íîãîîí ºíãºòýé, 30-60 ñì ºíäºð ýãö øóëóóí 

áàò áºõ èøòýé, óðò ¿íäýñëýã èøòýé, îëîí íàñò ºâñëºã óðãàìàë þì. Íàâ÷íû èëòýñ 
2-3 ìì ºðãºí, õàâèðãà õýëáýðòýé, äýýä òàëäàà àðçãàð øèð¿¿í, õºâººãººðºº, ýñâýë 
ãàäàðãóóäàà  òà÷èð ¿ñýíöýðòýé. Øóëóóí íèéëìýë ò¿ð¿¿ íü ñèéðýã áàã öýöýã ¿¿ñãýõ 
áºãººä ýíý íü 20 ñì îð÷èì óðò, ò¿ð¿¿õýé íü 0,7-20 ìì óðò þëäýí õýëáýðòýé, 5-7 
öýöýãòýé. Ò¿ð¿¿õýéí õàéðñ 5-7 ñóäàëòàé, ìîõîî, õºíäëºí ýñâýë òàøóó ñàëààëñàí 
áàéäàã. Öýöýãèéí õàéðñ 7-10 ìì óðò, ¿ç¿¿ð ìîõîî. Åâðîï, Àçèéí ñóáòðîïèêèéí 
ñýð¿¿í óóð àìüñãàëòàé á¿ñýä òàðõàíà (Òàðõàëò).  Îéò õýýðèéí á¿ñýä õóóðàé, íàðëàã, 
÷óëóóðõàã îéí öîîðõîéä öàðñ áà ñººãºí øóãóéí çàõààð ÷èéã áàãàòàé (ÿëàíãóÿà 
øîõîéëîã ãàçàð) õºðñººð, òàë ãàçàð áà äîâöãîîð óðãàíà. 

Íàâ÷íû äîòîîä á¿òýö: Íàâ÷ ãîìîãåí õýëáýðèéí á¿òýöòýé (1â-ð çóðàã).  
Õëîðåíõèì 4-9 ýãíýýãýýð ñèéðýãä¿¿ áàéðëàñàí äàí íýã òºðëèéí õºâñãºð ýäýýñ 
á¿ðäýíý. Ýïèäåðìèéí ýñèéí õàíà íèìãýí, øóëóóí (2â-ð çóðàã). Íàâ÷íûõàà çºâõºí 
äýýä ãàäàðãóóä ýíãèéí áîãèíîõîí ¿ñýíöð¿¿ä áîëîí 6-7 íèìãýí õàíàòàé, õýìæýýãýýð 
òîì íóãàñàí ýñòýé (3â-ð çóðàã). Àíîìîöèò õýëáýðèéí àìñðóóä íàâ÷íû äýýä áà äîîä 
ãàäàðãóóä æèãä òàðõàíà. Õî¸ð÷èëñîí òîéðóóëãà ýñòýé êîëëàòåðàëü õýëáýðèéí 
äàìæóóëàõ áàãöòàé. Äàìæóóëàõ áàãöíû õàðàëäàà äýýä, äîîä îðøèõ òóëãóóð ýäòýé. 
Äîîä òàëä îðøèõ òóëãóóð ýä  áàãöòàéãàà íèéëæ áàéðëàñàí îíöëîãòîé. 

1-ð çóðàã. Ñóäàëãààíä õàìðàãäñàí óðàìëûí íàâ÷íû äîòîîä á¿òöèéí îíöëîã øèíæ

   

      
         à- Elytrigia elongota (Host) Nevski (ÏÓ-20) 
           á- Elytrigia elongota (Host) Nevski (ÏÓ-19)
                    â- .Elytrigia intermedia (Host) Nevski  

Çóðãèéí òàéëáàð*: 1- ýïèäåðì, 2- íóãàñàí ýñ, 3- ¿ñýíöýð,     4- àìñàð, 5 -õºâñãºð ýä,
 6-äàìæóóëàõ áàãö, 7-ñêëåðåíõèì
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2-ð çóðàã. Íàâ÷íû ýïèäåðìèéí îíöëîã

3-ð çóðàã. Íàâ÷íû íóãàñàí ýñèéí îíöëîã
Òàéëáàð*-íóãàñàí ýñ- í.ýñ
 
 Ñóäàëãààíä õàìðàãäñàí Elytrigia elongota (Host) Nevski (ÏÓ-20), E.elongota 
(Host) Nevski (ÏÓ-19), E. Intermedia çýðýã ç¿éë ñîðò óðãàìëûí íàâ÷íû õºíäëºí 
îãòëîëîîñ õàðàõàä, äîòîîä á¿òöèéã á¿ðä¿¿ëýã÷  ýïèäåðì, íóãàñàí ýñ, àìñàð, 
õºâñãºð ýä, äàìæóóëàõ áàãö, òóëãóóð ýäòýé áàéäàã îíöëîã øèíæ¿¿ä èëýðñýí 
áîëíî. Ýäãýýð ýä ýñ òóñ á¿ðèéí ýçëýõ õýìæýýã 1-ð õ¿ñíýãòýýð èëýðõèéëëýý. ̄ ¿íýýñ 
õàðàõàä, ýä ýñ òóñ á¿ð ººð ººðèéí îíöëîãòîé òºäèéã¿é ã¿éöýòãýõ ¿¿ðãýýñýý õàìààð÷ 
ýçëýõ õýìæýý íü  ÿëãààòàé áàéäàã.

1-ð õ¿ñíýãò
Ýñ ýäèéí ýçëýõ õýìæýý (õóâèàð)

¹ Ç¿éëèéí íýð Ý Í.ýñ Õº.ýä Áàãö Ñêë ÝÕÇ
M+SE M+SE M+SE M+SE M+SE M+SE

1. Elytrigia elongota 
ÏÓ-19 8.61+0.32 3.0+0.11 65.77+2.25 6.71+0.28 2.81+0.51 12.6+0.42

2. Elytrigia elongota 
ÏÓ-20 8.69+0.24 2.63+0.53 70.72+1.23 4.32+0.17 2.14+0.38 11.5+0.16

3. Elytrigia 
intermedia 8.9+0.42 3.21+0.35 65.77+5.02 6.71+0.30 2.81+0.47 12.6+0.72

Òàéëáàð*: Э- эпидерм, Н.эс- нугасан эс, Хө.эд- хөвсгөр эд, Скл- склеренхим, ЭХЗ- эс хоорондын зай

Эпидерм. Ýïèäåðìèéã á¿ðä¿¿ëýã÷ ýñ¿¿ä õîîðîíäîî çàé çàâñàðã¿é áàéðëàäàã 
áà ãàäíû òîõèðîìæã¿é íºõöëººñ õàìãààëàõ ¿¿ðãèéã ã¿éöýòãýíý.  Äýýðõ óðãàìëóóäûí 
ýïèäåðìèéí ýñèéí õàíà øóëóóí, òóõàéí ýñ¿¿äèéí äóíä àìñàð áîëîí íýã ýñò ýíãèéí óðò 
¿ñýíöð¿¿ä íàâ÷íû äýýä áà äîîä ãàäàðãóóä îðøèíî. Ýïèäåðìèéí ýñèéí ýçëýõ õýìæýýíèé 
õóâüä àâ÷ ¿çâýë Elytrigia intermedia -8.9%, Elytrigia elongota ÏÓ-20 -8.69%, Elytrigia 
elongota ÏÓ-19 -8.6% (2-ð òàõèðìàã). 

â à á â
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í.ýñ 
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Нугасан эсүүд. ¯åòýí óðãàìëûí îíöëîã øèíæ áîëîõ íóãàñàí ýñ¿¿äòýé. Ýíýõ¿¿ 
íóãàñàí ýñ¿¿ä íü óñ ÷èéãèéí õàíãàìæòàé øóóä õîëáîîòîé áà õýðâýý òóõàéí óðãàìàëä óñ 
÷èéã äóòàãäâàë õóéëàð÷ òóõàéí íàâ÷íû òàëáàéãàà áàãàñãàæ óóðøèëòûã ýðñ áàãàñãàäàã 
îíöëîãòîé. Íóãàñàí ýñèéí ýçëýõ õýìæýýíèé õóâüä àâ÷ ¿çâýë, Elytrigia intermedia -5.4%,  
Elytrigia elongota ПУ-19 -4.8%, Elytrigia elongota ПУ-20 -4.33% áàéëàà (1-ð òàõèðìàã). 

 Àìñàð. Àìñðûí òîî, íàâ÷íû ãàäàðãóóä áàéðëàõ áàéäàë ãýðýëò¿¿ëýã, 
÷èéãøèëòýýñ õàìààðíà. Ñóäàëãààíä õàìðàãäñàí ç¿éë¿¿äèéí àíîìîöèò õýëáýðèéí 
àìñàðòàé áàéõ áà ýïèäåðìèéí ýñòýé íýã ò¿âøèíä áàéðëàñàí áàéãàà íü óñ ÷èéãèéí 
õàíãàìæ õ¿ðýëöýýòýé áîëîõûã èëòãýæ áàéíà. Íýãæ òàëáàéä îíîãäîõ àìñðûí òîîã 
òîäîðõîéëîõîä, Elytrigia elongota ÏÓ-19 - 7.86, Elytrigia intermedia -4.8,  Elytrigia 
elongota ÏÓ-20 - 3.96 áàéëàà. ¯¿íýýñ õàðàõàä àìñðûí òîîãîîð Elytrigia elongota ÏÓ-
19 íºãºº 2 ç¿éëýýñ èõ áàéãàà íü õàðüöàíãóéãààð ÷èéãøèëòòýé áîëîõûã èëýðõèéëæ 
áàéíà. 

¯ñýíöýð. Íàâ÷íû äýýä áà äîîä ãàäàðãóóä ýíãèéí ¿ñýíöð¿¿äòýé. Ýäãýýð 
¿ñýíöð¿¿ä ìºí ë óñûã àðèã ãàìòàé çàðöóóëàõàä çîõèöñîí çîõèëäîëãîî áà óñíû 
óóðøèëòûã áàãàñãàõààð òîõèîëäîíî. 

1-ð òàõèðìàã. Íýãæ òàëáàé äàõü íàâ÷íû àìñàð, ýïèäåðìèéí ýñ, íóãàñàí ýñèéí 
òîîã õàðüöóóëñàí áàéäàë (òîîãîîð)

Õëîðåíõèì. Ýäèéí çîõèîí áàéãóóëàëò, òºðºëæñºí áàéäàë íü óðãàìëûí 
àìüäðàõ îð÷íû îíöëîãîîñ èõýýõýí õàìààðíà. Äýýðõ ç¿éë óðãàìëóóäûí íàâ÷íû 
çººëºí ýäèéã çºâõºí õºâñãºð ýä á¿ðä¿¿ëýõ áà ò¿¿íä àãóóëàãäàõ õëîðîïëàñòûí òîî 
îéðîëöîî áàéëàà (2-ð òàõèðìàã). 

2-ð òàõèðìàã. Õºâñãºð ýäýä àãóóëàãäàõ õëîðîïëàñòûí òîî (òîîãîîð)

Ýñ õîîðîíäûí çàé. Ñóäàëãààíä õàìðàãäñàí ç¿éë óðãàìëóóäûí íàâ÷íû 
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õºíäëºí îãòëîëûã àâ÷ ¿çâýë, ýïèäåðì, íóãàñàí  ýñ, õºâñãºð ïàðåíõèì, äàìæóóëàõ 
áàãö, òîéðóóëãà ýñ, òóëãóóð ýä çýðýã ýä¿¿äýýñ á¿ðäýíý. 

3-ð òàõèðìàã. Ýñ õîîðîíäûí çàé áîëîí õóóðàéøèëòûí çýðýãëýëèéí õàìààðàë

 Ýäãýýð ýä¿¿äèéã á¿ðä¿¿ëæ áàéãàà ýñ¿¿ä õîîðîíäîî òîäîðõîé çàé çàâñðûã 
¿¿ñãýí áàéðëàäàã áàéíà. Ýñ ýäèéí ýçëýõ õýìæýý áîëîí ýñ õîîðîíäûí çàéã 
òîäîðõîéëîí ãàðãàñíû ¿íäñýí äýýð  äýýð òóõàéí ç¿éë óðãàìëûí õóóðàéøèëòûí 
çýðýãëýëèéã òîãòîîñîí þì.

Ýñ õîîðîíäûí çàéãààð íü àâ÷ ¿çâýë Elytrigia elongota ÏÓ-19 болон  Elytrigia 
intermedia-12.6%, Elytrigia elongota ÏÓ-20 -11.5% áàéãàà íü òóõàéí ç¿éë¿¿äèéí 
íàâ÷ûã á¿ðä¿¿ëæ áàéãàà ýñ ýä¿¿ä íÿãòàðøëûí õóâüä õîîðîíäîî îéðîëöîî áàéãàà 
íü áèäíèé ñóäàëãààíû ¿ð ä¿íãýýñ õàðàãäàæ áàéíà (3-ð òàõèðìàã). 
 Íàâ÷íû çóçààí áîëîí ò¿¿íèéã á¿ðä¿¿ëýã÷ ýñ ýäèéí ¿å äàâõàðãà øóóä 
õàìààðàëòàé áîëîõ íü õàðàãäàæ áàéíà. ªºðººð õýëáýë íàâ÷ õýäèé ÷èíýý çóçààí 
áàéíà ò¿¿íèé ¿å äàâõàðãà òºäèé ÷èíýý îëîí áàéäàã (2-ð õ¿ñíýãò, 4-ð òàõèðìàã). 

2-ð õ¿ñíýãò
Íàâ÷íû çóçààí, ýñèéí ¿å äàâõàðãûí õàìààðàë

¹ Ç¿éëèéí íýð
Íàâ÷íû çóçààí 

(ìêì)
Ýñèéí ¿å äàâõàðãà 

(òîîãîîð)

M+SE M+SE

1. Elytrigia elongota ÏÓ-19 111+7.34 3.83+0.15

2. Elytrigia elongota ÏÓ-20 86.3+6.20 3.7+0.18

3. Elytrigia intermedia 67.46+3.67 3.2+ 0.11

4- ð  òàõèðìàã.  Ñóäàëãààíä õàìðàãäñàí ç¿éë óðãàìëûí íàâ÷íû çóçààí áîëîí ýñèéí ¿å 
äàâõàðãûí õàìààðàë
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Óñàëãààòàé áîëîí óñàëãààã¿é òàëáàéä òàðüñàí çàðèì ç¿éë óðãàìëûí 
íàâ÷íû õàðüöóóëñàí ñóäàëãàà

1960-ààä îíîîñ òýæýýëèéí îëîí íàñò ºâñèéã òàðèìàëøóóëàõ, òýäãýýðèéí áèîëîãèéí 
îíöëîãèéã ñóäëàõ àæëûã îéò õýýðèéí á¿ñýä õèéñíèé äîòîð íóòãèéí Øàð öàðãàñ (Medicago 
falcata L.) Ñîðã¿é ñîãîîâîð (Bromis inermis Leyss), Ñàìàí åðõºã (Agropyron sristatum 
Gaerth), Ñèáèð ºëºíãº (Elymus Sjbjrea L.), Äàãóóð ºëºíãº (Elymus dahurica Nevskii)  çýðýã 
ç¿éëèéã òàðüæ áàéñàí (Ýðäýíýæàâ, 1981). Öºëºðõºã õýýðèéí á¿ñýä àíõ óäààãàà 2011 
îíä Äóíäãîâü àéìãèéí Äýëãýðöîãò ñóìûí íóòàã äàõü “Áýë÷ýýð ñàéæðóóëàõ òóðøèëò 
ñóäàëãààíû òºâ”-èéí òºñëèéí äàãóó Ñîðã¿é ñîãîîâîð (Bromis inermis Leyss), Ñóäàí 
çýðãèéã óñàëãààòàé áîëîí óñàëãààã¿é õàìãààëàãäñàí òàëáàéä òàðüæ òóðøèæ áàéãààãààð 
îíöëîã þì.   

Ñîðã¿é ñîãîîâîð ýõíèé íýã æèëäýý ºíäºð íü 23,8 ñì-ýýñ õýòðýýã¿é. Õàðèí Ñóäàí 
ºâñ óñàëãààòàé òàëáàéä 58,9 ö/ãà óðãàö ºã÷, èøíèé ºíäºð 103 ñì-ò õ¿ðñýí. Õàðèí 
óñàëãààã¿é òàëáàéä ìàø áàãà 10,8 ö/ãà óðãàöòàé, èøíèé ºíäºð 61,3 ñì-ò õ¿ðýâ (Áàÿñãàëàí, 
2011).  Òýæýýëèéí Ñóäàí (Songhum sudanense) ºâñ íü àôðèê òèâýýñ ãàðàëòàé áºãººä ãàíä 
òýñâýðòýé, ºíäºð óðãàöòàé, òýæýýëèéí íýã íàñò ¿åòýí óðãàìàë. Äóëààíä äóðòàé, õ¿éòýíä 
òýñâýð ìóóòàé òàðèìàë. ¯ð íü 8-10 õýìèéí äóëààíä óðãàõ áà 25-30 õýìèéí äóëààíä ºñºëò 
õºãæèëò íü õýâèéí ¿ðãýëæëýí ÿâàãäàíà. Ñóäàí ãàíä òýñâýðòýé óðãàìàë ó÷ðààñ ò¿¿íèé 
¿íäýñíèé ñèñòåì õ¿÷èðõýã, õºðñºíä 1-1.5 ìåòðèéí ã¿íä íýâòýðäýã ó÷èð ã¿íèé óñ ÷èéãèéã 
àøèãëàõ ÷àäâàð ñàéòàé. Ñóäàí ºâñ áóòëàëòûí ñ¿¿ë÷ýýñ ýõëýí ºñºëò íü ýðñ ýð÷èìæèæ 
èøíèé ºñºëò öýöýãëýëòèéí ¿åä çîãñîíî. Èéìä óðãàìàë óðãàëòûí õóãàöààíä õýä õýäýí 
óäàà õàäàæ áîëäîã îíöëîãòîé (Òýæýýëèéí íýã íàñò ¿åò, áóóðöàãò  óðãàìàë òàðèàëàõ, 2011).

Соргүй Согоовор (Bromus inermis Less.) 

Навчны дотоод бүтэц:  Íàâ÷ ãîìîãåí (äàí íýã 
òºðëèéí õºâñãºð ýäòýé) õýëáýðòýé (4à-ð çóðàã). 
Íîãîîí ìºõëºãò ýä 3-6 ýãíýýãýýð áàéðëàñàí 
íèìãýí õàíàòàé, õýìæýýãýýð õàðüöàíãóé òîì 
íýã òºðëèéí õºâñãºð ýäýýñ á¿ðäýíý. Äýýä áà 
äîîä ýïèäåðìèéí ýñ øóëóóí (4â-ð çóðàã), 
íèìãýí õàíàòàé.

Äýýä ýïèäåðìèéí ýñòýé íýã ò¿âøèíä 
áàéðëàñàí õýìæýýãýýð òîì, íóãàñàí ýñòýé 
(4á-ð çóðàã). Àíîìîöèò õýëáýðèéí àìñðóóä 

íàâ÷íû äýýä áà äîîä ãàäàðãóóä æèãä òàðõàíà (4â-ð çóðàã). Àìñðûí õºíäèé 
õàðüöàíãóéãààð òîì.

4-ð çóðàã. Íàâ÷íû äîòîîä á¿òýö
  Çóðãèéí òàéëáàð*: à- íàâ÷íû õºíäëºí îãòëîë, á-íóãàñàí ýñ, â-ýïèäåðì àìñàð

à

â á 
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Êîëëàòåðàëü õýëáýðèéí äàìæóóëàõ áàãö ñêëåðåíõèì á¿õèé òîéðóóëãà ýñòýé.  
Songhum sudanense – Судан
Навчны дотоод бүтэц: Íàâ÷ õºíäëºí îãòëîëîîðîî ãîìîãåí õýëáýðèéí á¿òýöòýé 

(5à-ð çóðàã). Õëîðåíõèì 3-5  ýãíýýãýýð øèã¿¿ä¿¿ áàéðëàñàí íýã òºðëèéí õºâñãºð ýäýýñ 
á¿ðäýíý.

5-ð çóðàã. Íàâ÷íû äîòîîä á¿òýö
 Çóðãèéí òàéëáàð*:  à- íàâ÷íû õºíäëºí îãòëîë, á-íóãàñàí ýñ, â-äýýä ýïèäåðì, ã-äîîä ýïèäåðì

Íàâ÷íû äýýä òàë ã¿äãýð. 3-4 íóãàñàí ýñòýé (5á-ð çóðàã). Àíîìîöèò õýëáýðèéí 
íàâ÷íû äýýä ãàäàðãóóä öººí òîîíû àìñàðòàé (5â-ð çóðàã) áàéõàä, äîîä ãàäàðãóóä 
ìàø îëîí òîîíû àìñàðòàé (5ã-ð çóðàã). Êîëëàòåðàëü õýëáýðèéí äàìæóóëàõ áàãö 
íàâ÷íû ã¿äãýð òàë äàãóó áàéðëàíà. Äàìæóóëàõ áàãöíû ãàäíà òàëä ñêëåðåíõèìòýé. 

Òóõàéí òóðøèëòûí òàëáàéä òàðüñàí Ñîðã¿é Ñîãîîâîð áîëîí Ñóäàí ºâñèéã 
óñàëãààòàé áà óñàëãààã¿é ãýñýí 2 õóâèëáàðààð òóðøèëòûã ÿâóóëæýý. Äýýðõ 2 
ç¿éëèéí íàâ÷èéã á¿ðä¿¿ëýã÷ ýñ ýäèéã èëð¿¿ëæ òóõàéí óðãàìëûí íàâ÷ ýïèäåðì, 
íóãàñàí ýñ, õºâñãºð ïàðåíõèì, äàìæóóëàõ áàãö, òóëãóóð ýä ãýñýí ýä¿¿äýýñ òîãòñîí 
áàéëàà. Ýä ýñ òóñ á¿ðèéí ýçëýõ õýìæýýã òîäîðõîéëîâ (3-ð õ¿ñíýãò). 6-ð õ¿ñíýãòýýñ 
õàðàõàä, óñàëãààòàé íºõöºëä óðãàñàí Ñîðã¿é Ñîãîîâîðûí íàâ÷íû ýïèäåðì-8.45%, 
íóãàñàí ýñ-5.01%, òóëãóóð ýä-2.13%, ýñ õîîðîíäûí çàé (16.5%)-í ýçëýõ õýìæýý 
óñàëãààã¿é íºõöëèéíõººñ èõýññýí áàéõàä, õºâñãºð ýä-63.08%, áàãö (4.83%)-ûí 
ýçëýõ õýìæýý õàðüöàíãóéãààð áóóðñàí áàéëàà (5-ð òàõèðìàã).  

3-ð õ¿ñíýãò
Ýñ ýäèéí ýçëýõ õýìæýý (õóâèàð)

¹ Ç¿éëèéí 
íýð Îð÷èí

Ý Í.ýñ Õº.ýä Áàãö Ñêë ÝÕÇ
M+SE M+SE M+SE M+SE M+SE M+SE

1 Ñîðã¿é 
Ñîãîîâîð

Óñòàé 8.45+0.11 5.01+0.44 63.08+1.18 4.83+0.75 2.13+0.21 16.5+0.23
Óñã¿é 8.0+0.32 4.37+0.81 67.1+1.45 5.14+0.51 1.14+0.28 14.25+0.19

2 Ñóäàí
Óñòàé 5.6+0.23 3.20+0.25 72.67+1.63 6.0+0.37 3.93+0.52 8.6+0.92

óñã¿é 4.9+0.28 3.0+0.36 74.83+1.59 5.62+0.22 3.85+0.42 7.8+0.17

 Òàéëáàð*: Ý- ýïèäåðì, Í.ýñ- íóãàñàí ýñ, Õº.ýä- õºâñãºð ýä, Ñêë- ñêëåðåíõèì, 
ÝÕÇ- ýñ õîîðîíäûí çàé

à á 

â ã 
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 5-ð òàõèðìàã. Óñàëãààòàé áà óñàëãààã¿é íºõöºëä óðãàñàí óðãàìëûí íàâ÷íû ýñ 
ýäèéí ýçëýõ õýìæýý (òîîãîîð)

  
 Òóõàéí 2 ç¿éëèéí íàâ÷íû ãàäíà òàëûí á¿ðõ¿¿ë ýä áîëîõ ýïèäåðìèéí ýñ 
áîëîí ò¿¿í äýýðõ àìñàð, íóãàñàí ýñèéí òîîã ãàðãàëàà. Ñîðã¿é Ñîãîîâîð (óñàëãààòàé 
íºõöºëä àìñàð- 7.13 áàéõàä óñàëãààã¿é íºõöºëä- 2.83), Ñóäàí ºâñíèé íàâ÷íû 
ãàäàðãóó äàõü àìñðûí òîî (óñàëãààòàé íºõöºëä- 34.53, óñàëãààã¿é íºõöºëä-30.13) 
óñàëãààã¿é íºõöºëä áóóðñàí áàéõàä íóãàñàí ýñèéí òîî õàðüöàíãóéãààð òîãòìîë 
áàéâ. 

 4-ð õ¿ñíýãò
Íýãæ òàëáàé äàõü íàâ÷íû ýïèäåðì áîëîí ò¿¿í äýýðõ çàðèì 

ýñèéí òîîã õàðüöóóëñàí áàéäàë (òîîãîîð)

¹ Ç¿éëèéí íýð Îð÷èí
Àìñðûí òîî Ýïèäåðìèéí 

ýñèéí òîî

Ýïèä.ýñèéí 
õàíûí çóçààí 
(ìêì)

Íóãàñàí ýñèéí 
òîî

M+SE M+SE M+SE M+SE

1. Ñîðã¿é 
Ñîãîîâîð

Óñòàé 7.13+0.62 43.2+0.67 14.06+0.53 4.26+0.20
Óñã¿é 2.83+0.32 25.03+0.43 15.73+0.36 4.03+0.23

2. Ñóäàí 
óñòàé 34.53+0.84 178.86+4.72 14.86+0.34 3.9+0.35
óñã¿é 30.13+0.81 88.06+2.14 15.93+0.50 3.3+0.22

 Äýýðõ 2 ç¿éëä ýïèäåðìèéí ýñèéí òîî óñàëãààòàé íºõöºëä (Ñîãîîâîð 
óñàëãààòàé- 43.2, óñàëãààã¿é- 25.03); (ñóäàí ºâñ óñàëãààòàé-178.86 áàéõàä 
óñàëãààã¿é- 88.06) íýìýãäñýí ¿ð ä¿íòýé áàéâ (4-ð õ¿ñíýãò). 

Ñîðã¿é Ñîãîîâîð, ñóäàí ºâñèéí íàâ÷íû äîòîîä á¿òöèéã á¿ðä¿¿ëýã÷ ýñ 
ýä¿¿ä òîäîðõîé çàé çàâñàð ¿¿ñãýí áàéðëàíà. Ýñ õîîðîíäûí çàé Ñîðã¿é Ñîãîîâîðò 
óñàëãààòàé íºõöºëä -16.5%, óñàëãààã¿é íºõöºëä -14.25%; Ñóäàí óñàëãààòàé-8.6%, 
óñàëãààã¿é- 7.8% áàéãàà óñàëãààòàé íºõöºëä ýñ ýä¿¿ä õàðüöàíãóéãààð ñèéðýãä¿¿ 
áîëæ áàéãàà õàðóóëæ áàéíà (6-ð òàõèðìàã).
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Õóóðàéøèëòûí çýðýãëýëèéã òîãòîîõîä Ñóäàí ºâñ õóóðàéøèëòûí çýðýãëýëýýð 
èë¿¿ áàéõàä Ñîãîîâîð õàðüöàíãóéãààð áàãà áàéâ. Ñóäàí õóóðàéøèëòûã èë¿¿ 
òýñâýðëýõ ÷àäâàðòàéã á¿ðýí èëýðõèéëæ áàéíà (6-ð òàõèðìàã.) Íàâ÷íû çóçààíûã 
ò¿¿íèé ýñ ýäèéí ¿å äàâõàðãûí òîîíä õàìààðóóëàí àâ÷ ¿çëýý. Óñàëãààã¿é íºõöºëä 
íàâ÷ çóçààð÷, ¿å äàâõàðãûí òîî öººð÷ áàéíà. Æèøýý íü Ñîãîîâîðûí íàâ÷ óñàëãààòàé 
¿åäýý 75.23 ìê (ýñèéí ¿å 3.2) áàéõàä, óñàëãàà¿é íºõöºëä 83.5 ìê (ýñèéí ¿å 2.86) 
áîëæýý. ªºðººð õýëáýë õºâñãºð ýä áîëîí íóãàñàí ýñýíäýý òîäîðõîé õýìæýýíèé 
óñûã àãóóëæ áàðüæ áàéäàãòàé õîëáîîòîé. Õàðèí Ñóäàí óñàëãààòàé ¿åä íàâ÷íû 
çóçààí-65.12 áàéõàä óñàëãààã¿é ¿åä -93.26 áîëæ ýðñ ºñ÷ýý (7-ð òàõèðìàã). 

Ä¿ãíýëò
1. Elytrigia elongota (Host) Nevski (ÏÓ-20), Elytrigia elongota (Host) Nevski (ÏÓ-

19), Elytrigia intermedia  çýðýã ç¿éë¿¿äèéí íàâ÷ ãîìîãåí õýëáýðèéí á¿òýöòýé, äýýä 
ãàäàðãóóäàà õýìæýýãýýð òîì íèìãýí õàíàòàé íóãàñàí ýñèéã àãóóëñàí, äàìæóóëàõ 
áàãöíû õàðàëäàà ñêëåðåíõèìèéã àãóóëäàã îíöëîãòîé.

2. Õóóðàéøèëòûí çýðýãëýëýýð Elytrigia elongota (ÏÓ-20)-88.5%, E.elongota 
(ÏÓ-19), E.intermedia-87.4%  áàéãàà íü õóóðàéøèëòûã òýñâýðëýõ ÷àäâàðûí õóâüä 
îéðîëöîî áàéãààã èëòãýæ áàéíà.

3. Bromus inermis Leyss. (Ñîðã¿é Ñîãîîâîð), Sorghum sudanense (Ñóäàí ºâñ) 
-èéã óñàëãààòàé áà óñàëãààã¿é íºõöºëä õàðüöóóëàí ñóäàëñíààð óñàëãààòàé 
íºõöºëä òóõàéí ç¿éë¿¿äèéí íàâ÷íû ýïèäåðì, íóãàñàí ýñ, òóëãóóð ýä, ýñ õîîðîíäûí 
çàéí ýçëýõ õýìæýý èõñýõ, àìñàð, ýïèäåðìèéí ýñ, íóãàñàí ýñèéí òîî íýìýãäýõ, 
íàâ÷ íèìãýðýõ, óñàëãààã¿é íºõöºëä õºâñãºð ýä, äàìæóóëàõ áàãöíû ýçëýõ õýìæýý 
áóóðàõ, ýïèäåðìèéí ýñèéí õàíà áîëîí íàâ÷ çóçààðàõ ç¿é òîãòîë àæèãëàãäëàà.

4. Äýýðõ òýæýýëèéí îëîí íàñò áà íýã íàñò ¿åòýí óðãàìëóóäûí äîòîîä ýñ ýäèéí 
á¿òöèéí ººð÷ëºëòººñ ¿çýõýä ÷èéãèéí õàíãàìæ ñàéòàé íºõöºëä ýñ õîîðîíäûí çàéã 
òýëýõ, óñàëãààã¿é íºõöºëä ýñ õîîðîíäûí çàéãàà õóìèõ, íàâ÷íû ãàäàðãóóãèéí ýñ 
ýäèéã çóçààëæ íÿãòðóóëàõ çýðãýýð äàñàí çîõèöîæ áàéãààã èëýðõèéëæ áàéíà. 

5. Ýñ õîîðîíäûí çàé áàãàñàõ, ýïèäåðìèéí ýñèéí õàíà çóçààðàõ ¿çýãäýë 
óñàëãààã¿é íºõöºëä àæèãëàãäàæ áàéãàà íü óðãàìëûí ºñºëòòýé øóóä õàìààðàëòàé 
áàéãààã òóõàéí õî¸ð õóâèëáàðò áàéãàà Ñóäàí ºâñíèé óðãàöûí õýìæýýòýé 
õàðüöóóëàõàä óñàëãààòàé òàëáàéä 58,9 ö/ãà, óñàëãààã¿é íºõöºëä 10,8 ö/ãà áóþó 
òóõàéí óðãàìàë îð÷íû äàðàìòàä óðãàö ºãºõ íü áàãà áîëîõûã èëòãýíý. 

6-ð òàõèðìàã. Õóóðàéøèëòûí çýðýãëýë 
(õóâèàð)

7-ð òàõèðìàã. Íàâ÷íû çóçààí áîëîí ýñèéí ¿å 
äàâõàðãûí õàìààðàë
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 Àííîòàöèÿ:
Elytrigia elongota (Host) Nevski (ÏÓ-20), Elytrigia elongota (Host) Nevski (ÏÓ-

19), Elytrigia intermedia, Bromus inermis Leyss., Sorghum sudanense- âñå ýòè óêàçàííûå 
êîðìîâûå êóëüòóðû ÿâëÿþòñÿ ìíîãîëåòíèìè ëèáî îäíîëåòíèìè è ñóäÿ ïî 
àíàòîìè÷åñêèì ñòðóêòóðíûì èçìåíåíèÿì, òî â óñëîâèÿõ ïîâûøåííîé âëàæíîñòè 
ïðîèñõîäèò ðàñøèðåíèÿ ðàññòîÿíèÿ ìåæêëåòíèêàìè, à â óñëîâèÿõ çàíèæåííîé 
âëàæíîñòè ïðîèñõîäèò ñóæåíèå ðàññòîÿíèÿ è ýòèì îáåñïå÷èâàåò ýíåðãèòè÷åñêóþ 
öåííîñòü äàííîé êîðìîâîé êóëüòóðå.
 Ñ öåëüþ ñîêðàùåíèÿ ðàññòîÿíèÿ ìåæêëåòíèêàìè êëåò÷àòêè êîðìîâûõ êóëüòóð 
ïðèäåðæàâàÿ íèçêèé óðîâåíü âëàæíîñòè, ñíèæàÿ èððèãàöèþ ìîæíî äîáèòüñÿ 
óâåëè÷åíèÿ ïëîòíîñòè ëèñòîâîé ñèñòåìû äàííûõ ðàñòåíèé, ÷òî â ñâîíî î÷åðåäü 
ñâÿçàíî ñ ðîñòîì äàííîãî òèïà ðàñòåíèé. Çäåñü âèäíû äâà ðàçíûõ ïîäõîäà, åñëè 
ñðàâíèòü óðîâåíü óðîæàéíîñòè ðàñòåíèÿ òðàâÿííîãî òèïà ñîðãî sudanense òî îí 
ñîñòàâëÿåò â ñðåäíåì 58,9 öåíòíåðîâ íà 1ãåêòàð ïëîùàäè, î âñëó÷àå óìåíüøåíèÿ 
èððèãàöèè îíî ñíèæàåòñÿ äî 10,8 öåíòíåðîâ íà 1 ãåêòàð ïëîùàäè, ÷òî äîêàçûâàåò 
ôàêò ÷òî äàííûé âèä êîðìîâûõ êóëüòóð ïðè ìàëîé ïëîùàäè ðîñò äàåò áîëüøóþ 
ýíåðãèòè÷åñêóþ, òîåñòü ïèùåâóþ öåííîñòü.

 Êëþ÷åâûå ñëîâà: êîðìîâûå êóëüòóðû, ñóæåíèå ðàññòîÿíèÿ ìåæêëåòíèêàìè
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ÓÐÃÀÌËÛÍ ÁÈÎÒÅÕÍÎËÎÃÈ, ÁÈÎÕÈÌÈ

ДАГУУР САРААНА (LILIUM DAHURICUM KER.-GAWL.)-ЫГ ЭДИЙН 
ӨСГӨВРИЙН АРГААР ӨСГӨВӨРЛӨХ 

ÁÎËÎÌÆÈÉÃ ÑÓÄËÀÕ

Ãóëæàóõàð Á., Î÷èðáàò Ã.
ØÓÀ, Áîòàíèêèéí õ¿ðýýëýí

 Õóðààíãóé:  
Lilium dahuricum  Ker.-Gawl.-ûí ¿ðèéí in vitro îð÷èíä óðãóóëñàí öóõóéöààñ ýêñïëàíò àâ÷ ÌÑ òýæýýëò 

îð÷èíä ºñãºâºðëºæ íàõèà áîëîí ¿íäýñ ¿¿ñýëòèéã äýìæèã÷ ºñºëòèéí áîäèñûí òîõèðîìæòîé òóí õýìæýýã 
òîãòîîâ. Ýíý óðãàìëûã in vitro íºõöºëä ºñãºâºðëºõºä ÌÑ+2 ìã/ë 6-ÁÀ+3 ìã/ë 1-ÍÖÕ îð÷èíä õàìãèéí ñàéí ¿ð 
ä¿í ãàðñàí áóþó 45 õîíîãòîéä íýã óðãàìàëàíöðûí íàâ÷íû äóíäàæ òîî 9, íàõèàíû óðò 4,7 ñì±0,01, àìüäðàëò 
íü 79%-òàé áàéãàà íü õÿíàëòûí îð÷íîîñ 2 äàõèí èë¿¿ àìüäàð÷ îéðîëöîîãîîð 3 äàõèí èë¿¿ õóðäàöòàé ºñºæ 
áàéãàà ó÷ðààñ õàìãèéí òîõèðîìæòîé îð÷íû õóâèëáàð ãýæ ¿çñýí. 

Çàíãèëàà ¿ã: Lilium dahuricum Ker.-Gawl., ýäèéí ºñãºâºð, ýêñïëàíò, ÌÑ 
òýæýýëò îð÷èí, 1-íàôòàëèí öóóíû õ¿÷èë  

 Óäèðòãàë
Äàãóóð Ñàðààíà (Lilium dahuricum  Ker.-Gawl.) íü ýì, õ¿íñ, ÷èìýãëýë, çºãèéí 

àæ àõóéí à÷ õîëáîãäîëòîé (Î÷èðáàò, 2007) áàëò, òîîñò  ãî¸ë ÷èìýãëýëèéí óðãàìàë 
þì. Lilium dahuricum  Ker.-Gawl. íü ìàíàé îðîíä íººö íü æèëýýñ æèëä  áàãàñàæ, 
óëààí íîìîíä îðñîí, íýí õîâîð (Ëèãàà íàð, 2008, Áàéãàëèéí óðãàìëûí òóõàé õóóëü, 
1995, Ìîíãîë Óëñûí Óëààí íîì, 1997) óðãàìàë áîëíî. Èéìä ýíý óðãàìëûã ýäèéí 
ºñãºâðèéí àðãûã àøèãëàí çîõèîìîë òýæýýëò îð÷èíä áàéãàëü, öàã óóðûí áàéäëààñ 
øàëòãààëàõã¿éãýýð  ¿ðýýð áîëîí óðãàë ýðõòíýýð  õóðäàâ÷ëàí ¿ðæ¿¿ëñíýýð 
çàõ çýýëèéí ýðýëò õýðýãöýýíä íèéë¿¿ëýõ, íººöèéã íýìýãä¿¿ëýõ, õîòûí íîãîîí 
áàéãóóëàìæèíä ÷èìýãëýëèéí çîðèóëàëòààð àøèãëàõ ¿ðñýëãýýãýýð õàíãàõ, öààøèä 
íóòàãøóóëàí òàðèìàëæóóëàõ, ãåíèéí ñàíã õàäãàëàõ, õàìãààëàõ îëîí òàëûí à÷ 
õîëáîãäîëòîé þì. 

Íýí õîâîð, àøèãò óðãàìàë Lilium dahuricum  Ker.-Gawl.-ûã ýäèéí ºñãºâðèéí 
àðãààð in vitro íºõöºëä õóðäàâ÷ëàí ¿ðæ¿¿ëýõèéí òóëä  óðãàìëûí ýêñïëàíòûã 
àðèóòãàõ õèìèéí áîäèñûí ¿éë÷ëýõ òîõèðîìæòîé õóãàöààã òîãòîîõ, íàõèà áà ¿íäýñ 
¿¿ñýëòèéã äýìæèã÷ äààâðûí òºðºë, õýìæýý, òýæýýëò îð÷íû íàéðëàãûã òîãòîîõîä 
ýíý ñóäàëãààíû àæëûí ãîë çîðèëãî îðøèíî.
 
 Ñóäàëãààíû ìàòåðèàë, àðãàç¿é 

Lilium dahuricum  Ker.-Gawl.-ûí ¿ðèéã Äàðõàí-Óóë àéìãèéí Øàðûí ãîë 
ñóìûí “Ìîíîñòîé”-í àìíààñ 2009 îíä, Áîòàíèêèéí öýöýðëýãèéí “ªâñëºã óðãàìëûí 
öóãëóóëãûí” òàëáàéä òàðèìàëæóóëæ áàéãàà óðãàìëààñ 2008 îíä òóñ òóñ öóãëóóëñàí 
ñóäàëãààíû àíõäàã÷ ìàòåðèàëûã  àâ÷ àøèãëàâ.
 Öóãëóóëñàí ¿ðýý ½ Ìóðàñèãà Ñê¿¿ã (ÌÑ) îð÷èíä 2%-èéí ãèïîõëîðèä íàòðèéí 
5;10;15 ìèíóò, 70%-èéí ýòàíîëä 1;3;5 ìèíóò á¿õèé õóâèëáàðóóäààð àðèóòãàí  
íýðìýë óñààð çàéëæ ½ ÌÑ îð÷èíä ñóóëãàí 250Ñ òåìïåðàòóðòàé èíêóáàòîðò 14 
õîíîãèéí òóðø áàéëãàí ñî¸îëîëòûã õóâèàð èëýðõèéëæ ãàðãàñàí. Ýäèéí ºñãºâðèéã 
ÌÑ òýæýýëò îð÷èíä õèéñýí áîëíî.  Íàõèà áîëîí ¿íäýñ ¿¿ñýëòèéã äýìæèã÷ ºñºëòûí 
áîäèñ 6-Áåíçèëàäåíèí (6-ÁÀ)-èéã 1ë MS òýæýýë îð÷èí äýýð 1ìë/ë, 2 ìë/ë, 3 
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ìë/ë, 5 ìë/ë, Íàôòàëåí öóóíû õ¿÷èë (1-ÍÖÕ)-èéã 1ìë/ë, 2 ìë/ë, 3 ìë/ë, 5 ìë/ë-ð 
íýìæ õèéñýí õóâèëáàðóóä á¿õèé îð÷èíä  ºñãºâºðëºñºí. Èíêóáàöèéã 3500-4000 
ëþêñ ãýðýëò¿¿ëýãòýé, 16 öàã ¿ðãýëæèëñýí ãýðëèéí ¿åòýé, 240Ñ-èéí òåìïåðàòóðòàé 
íºõöºëä õèéñýí áîëíî. 
 Ñóäàëãààíû àæëûí ¿ð ä¿í

¯ð àðèóòãàõ õèìèéí áîäèñûí ¿éë÷ëýõ õóãàöààã òîãòîîõ 
 Õóâèëáàð òóñ á¿ðò 30 øèðõýã ¿ðèéã 3 äàâòàëòòàéãààð áóþó íèéò 90 
øèðõýã ¿ðèéí àìüäðàëò áîõèðäîëòûí äóíäæèéã õóâèàð èëýðõèéëæ ãàðãàâ. ¯ðèéã 
ãèïîõëîðèä íàòðèéí óóñìàëä 15 ìèíóòûí òóðø àðèóòãàõàä àìüäðàëò íü 81,7 %. 
Ìºí 70 õóâèéí ýòàíîëä 3 ìèíóòûí òóðø àðèóòãàõàä 83%-èéí àìüäðàëòòàé  áàéãàà 
íü àðèóòãàõàä õàìãèéí òîõèðîìæòîé  õóâèëáàð þì.

Íàõèà ¿¿ñýëòèéã äýìæèã÷ äààâðûí õýìæýýã èëð¿¿ëýõ
Óðãàìëûã in vitro íºõöºëä ¿ðæ¿¿ëýõýä õàìãèéí ãîë íü ò¿¿íèé ºñºëò 

õºãæèëòèéí ïðîöåññûã òýæýýëò îð÷íû íàéðëàãàí äàõü ºñºëòèéí áîäèñûí òºðºë 
áà êîíöåíòðàöèàð çîõèöóóëäàã (Àëòàíöýöýã, 2001). Òóðøèëãûí õóâèëáàðóóäàä 
ñî¸îëîí óðãàñàí àíõäàã÷  ¿ðèéí òàëûã õóâèëáàð òóñ á¿ð äýýð 2 äàâòàëòòàéãààð 
ñóóëãàæ ò¿¿íýýñ íàõèà ¿¿ñýëòèéã äýìæèã÷ ãîðìîíû õýìæýýã òîãòîîñîí ä¿íãýýñ 
¿çýõýä íýã óðãàìàëàíöðûí íàâ÷íû äóíäàæ òîî 2 ìã/ë 6-ÁÀ+0.1 ìã/ë 1-ÍÖÕ àãóóëñàí 
ÌÑ îð÷èíä 8, äóíäàæ ºíäºð 45 õîíîãòîéä 4,6ñì±0,2, àìüäðàëò íü 74%-òàé áàéãàà 
íü õÿíàëòûí îð÷íîîñ 2 äàõèí èë¿¿ áàéíà (1-ð õ¿ñíýãò).

1-ð õ¿ñíýãò
Íàõèà ¿¿ñýëòèéã äýìæèã÷ äààâðûí õýìæýý

ªñºëòèéí áîäèñûí òºðºë, 
õýìæýý /1 ë/

Íýã 
óðãàìàëàíöàð 
äàõü íàâ÷íû 
äóíäàæ  òîî

Óðãàìàëàíöðûíäóíäàæ 
ºíäºð 

(45 õîíîãòîé )

Àìüäðàëò
%

Áîõèðäîëò
%

¯õñýí
%

1 ìã/ë 6-ÁÀ+0.1 ìã/ë 1-ÍÖÕ 5 3,5ñì±0,01 65 32 3

2 ìã/ë 6-ÁÀ+0.1 ìã/ë 1-ÍÖÕ 8 4,6ñì±0,02 74 22 4

3 ìã/ë 6-ÁÀ+0.1 ìã/ë 1-ÍÖÕ 5 4,8ñì±0,02 61 31 8

5 ìã/ë 6-ÁÀ+0.1 ìã/ë 1-ÍÖÕ 4 3,7ñì±0,01 70 24 6

Õÿíàëò
3 2,8ñì±0,03 46 33 21

¯íäýñ ¿¿ñýëòèéã äýìæèã÷ ºñºëòèéí áîäèñûí õýìæýýã èëð¿¿ëýõ
 Àóêñèíû íýãäë¿¿äèéã ãîë òºëºâ öèòîêèíèíèé òºðëèéí áîäèñóóäòàé õàìòàä 
íü õýðýãëýäýã (Àëòàíöýöýã, 2005). Èéìä áóëöóóíààñ ¿íäýñ ¿¿ñãýõ çîðèëãîîð 
1-Íàôòàëåí öóóíû õ¿÷ëèéã áåíçèëàäåíèíòàé õîñëóóëñàí õóâèëáàðóóä äýýð 
òóðøèæ ¿çýõýä ÌÑ òýæýýëò îð÷èí äýýð 2ìã/ë 6-ÁÀ+3 ìã/ë 1-ÍÖÕ ºñºëòèéí áîäèñ 
íýìñýí îð÷èíä ºñãºâºðëºñºí ýêñïëàíòààñ íºõºí òºëæèæ óðãàñàí óðãàìàëàíöðûí 
àìüäðàëò 78 % õ¿ðñýí áºãººä  ¿íäýñíèé òîî 5, áóëöóóíû äèàìåòð 0,7±0,02 ñì 
áàéñàí (2-ð õ¿ñíýãò).



Ботаникийн хүрээлэнгийн эрдэм шинжилгээний бүтээл ,  №24 ,  2012   Scientifi c Proceedings Institute of Botany

~223~

2-ð õ¿ñíýãò 
¯íäýñ ¿¿ñýëòèéã äýìæèã÷ ºñºëòèéí áîäèñûí õýìæýýã èëð¿¿ëýõ

ªñºëòèéí áîäèñèéí òºðºë, 
õýìæýý

/1 ë/

Íýã 
óðãàìàëàíöàð 

äàõü 
¿íäýñíèé 

äóíäàæ  òîî

¯íäýñíèé 
äóíäàæ óðò
(45 õîíîã)

/ñì/

Áóëöóóíû 
äèàìåòð

/ñì/

Àìüäðàëò
%

Áîõèðäîëò
%

¯õñýí
%

2 ìã/ë 6-ÁÀ+1ìã/ë 1-ÍÖÕ 3 0,9±0,02 0,5±0,01 64 30 6

2 ìã/ë 6-ÁÀ+2 ìã/ë 1-ÍÖÕ 3 1,3±0,01 0,5±0,01 62 34 4

2 ìã/ë 6-ÁÀ+3 ìã/ë 1-ÍÖÕ 5 1,9±0,01 0,7±0,02 78 17 5

2 ìã/ë 6-ÁÀ+5 ìã/ë 1-ÍÖÕ 4 1,6±0,03 0,6±0,02 70 27 3

Õÿíàëò 2 0,5±0,01 0,3±0,03 42 49 9

 Òàéëáàð*: Õóâèëáàð òóñ á¿ðèéí ýêñïëàíòûí òîî 15 øèðõýã
¯íäýñ,íàõèà ¿¿ñýëòèéã äýìæèã÷ ºñºëòèéí áîäèñò îð÷íû óðãàìàëàíöðûí ¿ç¿¿ëýëò
 In vitro íºõöºëä íàõèà áîëîí ¿íäýñ ¿¿ñýëòèéã äýìæèã÷ ºñºëòèéí áîäèñûí 

òîõèðîìæòîé õýìæýýã òîãòîîñíû äàðàà áîäèñóóäûã õàìòàä íü íýìæ ºãñºí (2 ìã/ë 
6-ÁÀ+3 ìã/ë 1-ÍÖÕ)  ÌÑ îð÷èíä Lilium dahuricum  Ker.-Gawl.-ûí ¿ðèéí òàëûã 45 
õîíîãèéí òóðø ºñãºâºðëºæ òóðøèí ¿çñýí (3-ð õ¿ñíýãò). 

3-ð õ¿ñíýãò 
Lilium dahuricum  Ker.-Gawl.-ûí ÌÑ+2 ìã/ë 6-ÁÀ+3 ìã/ë 1-ÍÖÕ 

îð÷èí äàõü óðãàìàëàíöðûí ¿ç¿¿ëýëò

2 ìã/ë 6-ÁÀ+3 
ìã/ë 1-ÍÖÕ á¿õèé 

õóâèëáàðóóä

Íàâ÷íû 
äóíäàæ òîî, 

øèðõýã

Íàõèàíû 
óðò (ñì)

¯íäýñíèé 
äóíäàæ òîî, 

øèðõýã

¯íäýñíèé 
óðò (ñì)

Áóëöóóíû 
äèàìåòð 

(ñì)

À
ì

üä
ðà

ëò
 

%

Äàâòàëò I 10 4,5ñì±0,01 6 2,2±0,01 0,8 ±0,01 73

Äàâòàëò II 9 5 ñì±0,02 5 2,5±0,01 0,7±0,01 83

Äàâòàëò III 9 4,8ñì±0,01 6 2,0±0,01 0,6±0,02 81
Äóíäàæ 9 4,7ñì ±0,01 5 3,3±0,01 0,7,±0,01 79

  
 Äýýðõè ¿ç¿¿ëýëò¿¿äýýñ õàðàõàä íàâ÷íû äóíäàæ òîî 9, íàõèàíû óðò 
4,7ñì ±0,01ñì, ¿íäýñíèé äóíäàæ òîî 5, ¿íäýñíèé óðò 3,3±0,01ñì, áóëöóóíû 
äèàìåòð 0,7±0,01, àìüäðàëò 79%-òàé áàéíà. 

Òóðøèëòûí ¿ð ä¿íä ãàðñàí ¿ç¿¿ëýëò íü õàìãèéí òîõèðîìæòîé õóâèëáàð 
á¿õèé  ÌÑ+2 ìã/ë 6-ÁÀ+3 ìã/ë 1-ÍÖÕ-òàé îð÷èíä ºñãºâºðëºñºí óðãàìàëàíöðûí 
¿ç¿¿ëýëòòýé îéðîëöîî áàéãàà íü õàìãèéí òîõèðîìæòîé îð÷èí ãýäýã íü äàâõàð 
áàòëàãäàæ áàéíà.

 
 Õýëýëö¿¿ëýã

Ìàíàé îðîíä Lilium dahuricum  Ker.-Gawl.-ûã ýäèéí ºñãºâðèéí àðãààð 
ºñãºâºðëºõ ñóäàëãààã ýõë¿¿ëýýä áàéãàà áà õàðèí ãàäààäàä ýíý òºðëèéí 
óðãàìëóóäûã in vitro íºõöºëä ºñãºâºðëºñºí ñóäàëãààíóóä íýëýýä õèéãäñýí áàéäàã. 
Òóõàéëáàë: Õÿòàäûí Øàíõàéí Èõ ñóðãóóëèéí áîëîí Ãàíöóãèéí Õºäºº Àæ Àõóéí 
Ñóðãóóëèéí Àãðîíîìûí êîëëåæèéí ýðäýìòýä õàìòðàí “Lily”-ã ýäèéí ºñãºâðèéí 
àðãààð ºñãºâºðëºõºä òîõèðîìæòîé ýêñïëàíòûã óðüä÷èëàí áýëòãýõ, õóðäàâ÷ëàí 
¿ðæ¿¿ëýõ, in vitro íºõöºëä õºâðºëèéí ïëàçìûí ãåíèéã õàäãàëàõ (Jiang Xi-wang íàð, 
2004) òàëààð ñóäàëãààã õèéñýí áàéíà.  

Ñóäàëãààãààð õºâðºëèéã, õàðèí áèä ¿ðèéí òàëûã àíõäàã÷ ýõ ìàòåðèàëààð 
ñîíãîæ àâñàí. Õÿòàäûí Jiangxi ìóæèéí Yichun êîëëåæèéí ýðäýìòýä  Lilium 
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brownii var.viridulum-ûã ýäèéí ºñãºâðèéí àðãààð õóðäàâ÷ëàí ¿ðæ¿¿ëýõ áîëîìæèéã 
ñóäëàõäàà òºðºë á¿ðèéí õóâèëáàðòàé îð÷èíä áóëöóóã ºñãºâºðëºõºä ÌÑ+2ìã/ë 
6-ÁÀ+0,2 ìã/ë 1-ÍÖÕ ºñºëòèéí áîäèñ àãóóëñàí îð÷èíä  õàìãèéí ñàéí òîõèðîìæòîé 
¿ð ä¿í ¿ç¿¿ëæ áàéñàí áàéíà. Lilium brownii var.viridulum., Lilium dahuricum  
Ker.-Gawl. õî¸ð óðãàìàë íýã òºðëèéí óðãàìëóóä ó÷èð áèä íàõèàíû ºñºëòèéã 
äýìæèã÷ ãîðìîíîîð öèòîêèíèíèé òºðëèéí áîäèñ áîëîõ 6-ÁÀ, ¿íäýñ ¿¿ñýëòèéã 
íýìýãä¿¿ëýõýýð  1-ÍÖÕ ñîíãîí àâñàí. Ñóäàëãààíû ä¿íä ÌÑ+2 ìã/ë 6-ÁÀ+3 ìã/ë 
1-ÍÖÕ îð÷èíä Lilium dahuricum  Ker.-Gawl.-ûã ºñãºâºðëºõºä õàìãèéí ñàéí ¿ð ä¿íã 
¿ç¿¿ëæ áàéñàí áºãººä Õÿòàäûí ñóäëàà÷äûí ñóäàëãààòàé õàðüöóóëàõàä ýíý ç¿éë 
óðãàìëûã ºñãºâºðëºõºä ñîíãîí àâñàí öèòîêèíèí, àóêñèíû òºðºë, òóí õýìæýý íü 
îíîâ÷òîé áîëñîí íü õàðàãäàæ áàéíà.  Áèä Lilium dahuricum  Ker.-Gawl.-ûã in vitro 
íºõöºëä õóðäàâ÷ëàí ¿ðæ¿¿ëæ îëøðóóëàõàä  öààøäûí ñóäàëãààãàà õàíäóóëàõ 
áîëíî. Ñóäàëãààã öààøèä ýñèéí ò¿âøèíä íü èë¿¿ íàðèéí àðãàç¿éã àøèãëàí 
¿ðãýëæë¿¿ëýõ øààðäëàãàòàé.

Ä¿ãíýëò
Lilium dahuricum  Ker.-Gawl.-ûí ¿ðèéã 2%-èéí ãèïîõëîðèä íàòðèéí óóñìàëä 15 

ìèíóò àðèóòãàí, 70%-èéí ýòàíîëä 3 ìèíóò àðèóòãàõ  àðèóòãàã÷ óóñìàëûí ¿éë÷èëãýýíèé 
òîõèðîìæòîé õóãàöàà áàéâ.  

ªñºëòèéí áîäèñ 2 ìã/ë 6-ÁÀ+0.1 ìã/ë 1-ÍÖÕ àãóóëñàí MÑ îð÷èíä íýã 
óðãàìàëàíöðûí íàâ÷íû äóíäàæ òîî 8, íàõèàíû äóíäàæ ºíäºð (45 õîíîãòîé)  
4,6ñì±0,2, àìüäðàëò íü 74%-òàé íü õÿíàëòààñ 2 äàõèí èë¿¿, 3 äàõèí èë¿¿ 
õóðäàöòàé ºñºæ áóéãààð íàõèàíû ºñºëòèéã äýìæèã÷ òîõèðîìæòîé ãîðìîíòîé 
îð÷íû õóâèëáàð áàéâ. 

¯íäýñ ¿¿ñýëòèéã äýìæèã÷ 2 ìã/ë 6-ÁÀ+3 ìã/ë 1-ÍÖÕ ºñºëòèéí áîäèñ á¿õèé 
ÌÑ îð÷èíä íºõºí òºëæèæ óðãàñàí óðãàìàëàíöðûí àìüäðàëò 78% -òàé áà  ¿íäýñíèé 
òîî 5, áóëöóóíû äèàìåòð 0,7±0,02 áàéëàà.

MÑ+2 ìã/ë 6-ÁÀ+3 ìã/ë 1-ÍÖÕ îð÷èíä ¿ðèéí òàëûã ºñãºâºðëºõºä íàâ÷íû 
äóíäàæ òîî 9, íàõèàíû óðò 4,7ñì ±0,01ñì, ¿íäýñíèé äóíäàæ òîî 5, ¿íäýñíèé óðò 
3,3±0,01ñì, áóëöóóíû äèàìåòð 0,7±0,01, àìüäðàëò 79%-òàé ¿ç¿¿ëýëò íü äýýðõè 
ÌÑ+2 ìã/ë 6-ÁÀ+3 ìã/ë 1-ÍÖÕ á¿õèé îð÷èí íü òîõèðîìæòîé ãýäãèéã äàõèí õàðóóëæ 
ºãñºí. 

Òóðøèëòûí ä¿íãýýñ ¿çâýë Lilium  dahuricum  Ker.-Gawl.-ûã ýäèéí ºñãºâðèéí 
áè÷èë ¿ðæ¿¿ëãèéí àðãààð ¿ðæ¿¿ëýõýä áîëîìæòîé óðãàìàë áîëîõ íü õàðàãäàæ 
áàéíà.
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         POSSIBLITY TO STUDY ON TISSUE CULTURE 
OF  LILIUM DAHURICUM  KER.-GAWL.

Guljaukhar B., Ochirbat G.
Institute of Botany, MAS

 Abstract
 The explants of seedlings of Lilium dahuricum Ker.-Gawl seeds were cultured 

in MS medium and suitable concentrations of plant hormones for shoot and root 
regeneration was established. The best condition for in vitro culture of this plant was the 
MS medium supplemented with 2 mg/l 6-BÀ+3 mg/l 1-NAA. After 45 days cultivation on 
this medium, growth was approximately three times higher than control giving avarege 
number of 9 leaves on a plantlet and avarege height of 4,7ñì±0,01 . Moreover, 79% of 
survival rate was two fold higher to compare control. 

Key words: Lilium dahuricum  Ker.-Gawl., tissue culture, MS medium, in vitro, 
1-Naphtaleneacetic acid



Ботаникийн хүрээлэнгийн эрдэм шинжилгээний бүтээл ,  №24 ,  2012   Scientifi c Proceedings Institute of Botany

~226~

ÇÀÐÈÌ Ç¯ÉË ÕÀÃÈÉÃ Õ¯ÍÑÝÍÄ ÕÝÐÝÃËÝÕ ÁÎËÎÌÆÈÉÍ ÒÀËÀÀÐÕ 
ÌÈÊÐÎÁÈÎËÎÃÈ, ÁÈÎÕÈÌÈÉÍ ÑÓÄÀËÃÀÀÍÛ ¯Ç¯¯ËÝËÒÝÝÑ 

1Ìºíõöàöðàë Ã., 1Äýëãýðìàà Ñ., 2Ìºíõæàðãàë Á., 2Ýíõòóÿà Î.
1ØÓÒÈÑ, Õ¿íñíèé Èíæåíåð Áèîòåõíîëîãèéí ñóðãóóëü, 

2ØÓÀ, Áîòàíèêèéí õ¿ðýýëýí, 
e-mail: gmunkhtsatsral@yahoo.com, 

Õóðààíãóé
Äóíäàä Àçèéí çàðèì óëñ îðîíä õàãèéã õîîë õ¿íñýíäýý àøèãëàæ èðñýí óëàìæëàë öººíã¿é. Áèä 

Cetraria islandica (L.) Ach., Xanthoparmelia camtschadalis (Ach) Hale)-èéã çàðèì õ¿íñíèé á¿òýýãäýõ¿¿íèé 
íàéðëàãàíä àøèãëàõ áîëîìæèéã ñóäàëãààã õèéëýý. Ñóäàëãààíû   ¿ð ä¿íä ãàçðûí õàãèéí óñàí õàíä íü Cetraria 
islandica -ã áîäâîë ñàéí õàíäëàãäàæ, Cetraria islandica-èéí óñàí õàíä íü E.coli, Staph.aureus, Ps.aerogenosa-ã 
äàðàíãóéëæ áàéãàà áîë Xanthoparmelia camtschadalis íü E.coli, Ps.aerogenosa-ã äàðàíãóéëæ áàéãààãààñ ¿çýõýä 
ò¿¿íèé óñàí õàíäûã ¿ðýâñëèéí ýñðýã ÿëàíãóÿà ìàíàé àðä èðãýä áººðíèé ¿ðýâñýë, õàòãàà çýðýãò àøèãëàæ 
èðñýí øàëòãààíòàé òîõèð÷ áóéã íîòëîâ.

Cetraria islandic -èéí áîëîí Xanthoparmelia camtschadalis –èéí 1ìë õàíäàíä àãóóëàãäàõ áàêòåðèéí 
ýñðýã ¿éë÷èëãýýòýé áîäèñûí áàêòåðèöèä èäýâõè íü Penicillin, Ampicillin, Gentamicin çýðýã àíòèáèîòèêûíõòîé 
îéðîëöîî áàéãàà íü ñîíãîæ àâñàí îáüåêò îíîâ÷òîéã õàðóóëëàà. Ñóäàëãààíû ä¿íä òóëãóóðëàí òàëõ, òàëõàí 
á¿òýýãäýõ¿¿íèéã Cetraria islandica -ààð áàÿæóóëàõàä õàäãàëàëòûí õóãàöàà 5-6 õîíîã óðòñàæ áàéñàí áà õèìèéí 
¿ç¿¿ëýëòýýðýý ñèéðýãæèëò, õººëòèéí õýìæýýã íýìýãä¿¿ëæ áàéãàà çýðýã íü õ¿íñíèé á¿òýýãäýõ¿¿íä àøèãëàõ 
áîëîìæòîéã òîãòîîëîî. 

Çàíãèëàà ¿ã: õàãèéí áèîõèìè, áàêòåðèöèò ÷àíàð, õ¿íñíèé á¿òýýãäýõ¿¿í

Îðøèë
ÕÕ çóóíû ýõýí õàãàñààñ ýõëýí ìèêðîáûí ýñðýã ¿éë÷èëãýýòýé ìàø ÷óõàë 

áýëäìýë ïåíèöèëëèíûã íýýñýí ¿åòýé çýðýãöýí õàãèéí ýìò øèíæ ÷àíàðûã øèíæëýõ 
óõààíû ¿íäýñëýëòýéãýýð ýð÷èìòýé ñóäëàõ áîëæýý. Ò¿¿íèé íàéðëàãàíä îðäîã 
íÿíä òýñâýðòýé, áàêòåðèöèä øèíæ ÷àíàð ºíäºðòýé õèìèéí íýãäë¿¿äèéí òàëààðõ 
ñóäàëãààíû àæëóóä õèéãäñýýð áàéíà.

Ãóóðñò óðãàìëûí ¿ð õºâðºë áîëîí õºðñíèé ìººã óðãàëòûã ñààðóóëäàã 
øèíæýýð íü Äóíäàä Àçèéí çàðèì óëñ îðîíä òýäãýýðèéã õ¿íñíèé á¿òýýãäýõ¿¿íèé 
íàéðëàãàíä àøèãëàæ èðñýí óëàìæëàë öººíã¿é. Áèä Cetraria islandica (L.) Ach., 
Xanthoparmelia camtschadalis (Ach) Hale)-èéã çàðèì õ¿íñíèé íàéðëàãàíä àøèãëàõ 
áîëîìæèéã ñóäàëãààã õèéëýý.

Ìîíãîë îðíû çàðèì àøèãò õàãèéí (èñëàíä Õºâäºë áóþó Cetraria islandica  õýñ¿¿ð 
Íàâ÷ðàà áóþó Xanthoparmelia camtschadalis) ìèêðîáèîëîãè, áèîõèìèéí çàðèì 
¿ç¿¿ëýëòèéã òîäîðõîéëæ, õ¿íñíèé á¿òýýãäýõ¿¿íä àøèãëàõ áîëîìæèéã ñóäëàõ 
çîðèëãîîð àæèëëàëàà. Ýíý çîðèëãûí õ¿ðýýíä äàðààõ çîðèëòóóäûã òàâüñàí. ¯¿íä:

Ñóäàëãààíä øààðäàãäàõ òîõèðîìæòîé õàãèéã ñóäàëæ ñîíãîí óëìààð äýýæ, 
ìàòåðèàëûã áàéãàëü äýýðýýñ íü öóãëóóëæ òîäîðõîéëîõ

Ñóäàëãààíä øààðäàãäàõ òåñò áàêòåðèéã ñýðãýýí ºñãºâºðëºõ
Õàãèéí õàíä áýëòãýí áàêòåðèéí ýñðýã èäýâõè áîëîí áèîõèìèéí çàðèì 

¿ç¿¿ëýëòèéã òîäîðõîéëîí óëìààð õ¿íñíèé õ¿íñíèé á¿òýýãäýõ¿¿íä àøèãëàõ 
áîëîìæèéã ñóäëàõ ãýñýí ñóäàëãàà, øèíæèëãýýíèé õýä õýäýí ¿å øàòíû àæëóóäûã 
õèéæ ã¿éöýòãýâ.

Ñóäàëãààíû ìàòåðèàë, àðãà ç¿é
Äýýæ ìàòåðèàë: ñóäàëãààíû ýõíèé ¿å øàòàíä áèä 2009-2010 îíû õýýðèéí 

ñóäàëãààãààð Óëààíáààòàð õîò îð÷èìä òàðõñàí õàãèéí áàêòåðèöèä øèíæ ÷àíàðò 
îð÷íû íºëºº õýðõýí íºëººëæ áóéã ñóäëàõ çîðèëãîîð Áîãä õàí óóëàíä òýìäýãëýãäñýí 



Ботаникийн хүрээлэнгийн эрдэм шинжилгээний бүтээл ,  №24 ,  2012   Scientifi c Proceedings Institute of Botany

~227~

õºðñíèé õàã áîëîõ õýñ¿¿ð Íàâ÷ðàà (Xanthoparmelia camtschadalis), Áàÿí-ªëãèé 
àéìãèéí Öýíãýë ñóìûí íóòàã Õóðãàí íóóðûí áàðóóí óðä, äàëàéí ò¿âøíýýñ 3000 
ì-èéí ºíäºðò îðøèõ Øèíýñýí îé äàõü ºíäºð óóëûí õàã áîëîõ èñëàíä Õºâäºë 
(Cetraria islandica) çýðýã öóãëóóëñàí õàãèéí äýýæèéã àøèãëàñàí þì. 

Ìºí ñóäàëãààíû çîðèëãî ¸ñîîð àæëûí ìàòåðèàëä áóóäàéí ãóðèë MNS 
244:2003 ñòàíäàðòûí øààðäëàãàä íèéöñýí “Àëòàí òàðèà” ÕÊ-íû ÁÃ-075 àíãèëëûí 
ãóðèëûã àøèãëàâ.

Ñóäàëãààíû àðãà ç¿é:
Áè÷èë áèåòíèé àíòèáèîòèêèéí èäýâõèéã òîäîðõîéëîõîä äàðààõ õýä õýäýí 

àðãà÷èëëààð òîõèðîõ àðãàç¿éã ñîíãîí ëàáîðàòîðèéí òóðøèëò ñóäàëãààíäàà 
àøèãëàâ. ̄ ¿íä: Áè÷èë áèåòíèé àíòèáèîòèêèéí èäýâõèéã òîäîðõîéëîõ ïåðïåíäèêóëÿð 
òàðèëãûí àðãà, öààñàí äèñêèéí àðãà, äýñ äàðààëëàí øèíãýð¿¿ëýëòèéí àðãà 
áîëîí áè÷èë áèåòíèé àíòèáèîòèêèéí èäýâõèéã òîäîðõîéëîõ í¿õëýõ àðãóóäûã 
õýðýãëýâ. Ìºí ò¿¿í÷ëýí ñóäàëãààíäàà íèë óëààí òóÿàíû ñïåêòðîñêîïèéí àðãà, 
ºíäºð ìýäðýìæèò øèíãýíèé õðîìîòàãðàôèéí àðãààñ ãàäíà òàëõíû õèìèéí 
¿ç¿¿ëýëò¿¿äèéã òîäîðõîéëîõ àðãóóä (MNS 4661:98)-ûã õýðýãëýâ.

Ñóäàëãààíû àæëûí õýëýëö¿¿ëýã, ¿ð ä¿í
1. Èñëàíä Õºâäºë (Cetraria islandica) áîëîí õýñ¿¿ð Íàâ÷ðààíû (Xanthoparmelia 

camtschadalis) õàíä áýëòãýñýí ¿ð ä¿í:
Ñîíãîí àâñàí Cetraria islandica, Xanthoparmelia camtschadalis-èéí äýýæ¿¿äèéã 

óñ, ñïèðò áîëîí îðãàíèê óóñãàã÷èä äàðààõ õàðüöààòàéãààð õàíäàëñàí (1-ð õ¿ñíýãò).

1-ð õ¿ñíýãò
Õàãèéí õàíäëàãäñàí áàéäàë

Äýýæíèé íýð Óñàí 
õàíä

70% 
ñïèðòýí 

õàíä

Îðãàíèê óóñãàã÷ /õëîðîôîðì:áåíçîë/

1:9 2:8 3:7 4:6 5:5 6:4 7:3 8:2 9:1

Xanthoparmelia 
camtschadalis (Ach.) 

Hale
++ +++ ++ ++ ++ ++ ++ ++ ++ ++ ++

Cetraria islandica 
(L.) Ach. + ++ + + + + + + + + +

Õ¿ñíýãòýýñ õàðàõàä ãàçðûí õàãèéí óñàí õàíä íü Cetraria islandica -ã áîäâîë 
ñàéí õàíäëàãäàæ áóé íü ìàíàé àðä ò¿ìýí óëàìæëàëò àíàãààõ óõààíä áººðèéã 
ýì÷ëýõýä õàíäëàí õýðýãëýæ èðñýí íü ò¿¿íä àãóóëàãäàõ ýìò ÷àíàð ºíäºðòýéã 
õàðóóëæ áàéíà. Ìºí äýýðõ õî¸ð õàã íü ñïèðò áîëîí îðãàíèê óóñãàã÷èíä èë¿¿ èõ 
õàíäëàãäàæ áàéãàà íü ò¿¿íä àãóóëàãäàõ áèîëîãèéí èäýâõèò áîäèñ èë¿¿ õàíäëàãäñàí 
íü õàðàãäàæ áàéíà.

2. Àíòèáèîòèêèéí èäýâõèéã òîäîðõîéëñîí ¿ð ä¿í
2.1 Ïåðïåíäèêóëÿð òàðèëãûí àðãààð òîäîðõîéëñîí ¿ð ä¿í 

Äýýðõ áýëòãýñýí óñ áîëîí 70% ñïèðòýí õàíäíû áàêòåðèéí ýñðýã ¿éë÷èëãýýã 
ïàðàëëåëü çóðààñàí àðãààð òîäîðõîéëñîí ¿ð ä¿íã 2, 3-ð õ¿ñíýãòýíä õàðóóëàâ.

1 – Cetraria islandica (L.) Ach.
2 – Xanthoparmelia camtschadalis (Ach.) Hale
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2-ð õ¿ñíýãò 
 Óñàí õàíäíû áàêòåðèéí ýñðýã ¿éë÷èëãýý

Д
ээ
ж
ни

й 
нэ
р

Тест бичил биетний өсөлтийг дарангуйлсан бүсийн хэмжээ, см
E.

co
li

St
ap

h.
au

re
us

Ps
.a

er
og

en
os

a

Ba
c.

su
bt

ili
s

Ba
c.

pu
m

ilu
s

Ba
c.

m
yc

oi
de

s

1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10%

1 4 4 4 1.3 4 4 4 4 4 - - - - - - - - -

2 4 4 4 0.2 - - - 4 4 - - - - - - - - -

 Òàéëáàð*: òîî – óðãàëò ºãººã¿é ;  /-/ – óðãàëò ºãñºí

Õ¿ñíýãòýýñ õàðàõàä Cetraria islandica-èéí óñàí õàíä íü E.coli, Staph.aureus, 
Ps.aerogenosa-ã äàðàíãóéëæ áàéãàà áîë Xanthoparmelia camtschadalis íü E.coli, 
Ps.aerogenosa-ã äàðàíãóéëæ áàéãààãààñ ¿çýõýä ò¿¿íèé óñàí õàíäûã ¿ðýâñëèéí 
ýñðýã ÿëàíãóÿà ìàíàé àðä èðãýä áººðíèé ¿ðýâñýë, õàòãàà çýðýãò àøèãëàæ èðñýí 
øàëòãààíòàé òîõèð÷ áóéã õàðóóëæ áàéíà. Õàðèí ñîíãîí àâñàí 2 ç¿éëèéí õàã íü 
ñïîðò áàêòåðèóäàä ÿìàð íýãýí íºëºº ¿ç¿¿ëýõã¿é áàéíà.

3-ð õ¿ñíýãò 
70% ñïèðòýí õàíäíû áàêòåðèéí ýñðýã ¿éë÷èëãýý

Ä
ýý

æ
íè

é 
íý

ð

Òåñò áè÷èë áèåòíèé ºñºëòèéã äàðàíãóéëñàí á¿ñèéí õýìæýý, ñì

E.
co

li

St
ap

h.
au

re
us

Ps
.a

er
og

en
os

a

Ba
c.

su
bt

ili
s

Ba
c.

pu
m

ilu
s

Ba
c.

m
yc

oi
de

s

1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10%

1 4 4 4 4 4 4 - 4 4 - - 4 - - 4 0.5 4 4

2 4 4 4 4 4 4 - 4 4 4 4 4 4 4 4 4 4 4

 
 Òàéëáàð*: òîî – óðãàëò ºãººã¿é;  /-/ – óðãàëò ºãñºí

Õ¿ñíýãòýýñ õàðàõàä Cetraria islandica áîëîí Xanthoparmelia camtschadalis 
ç¿éëèéí õàã íü E.coli, Staph.aureus, Bac.mycoides çýðýã áè÷èë áèåòíèéã á¿ðýí 
äàðàíãóéëæ áàéõàä ñïèðòýí õàíäíààñ òýæýýëò îð÷èíä 1%-èàð õèéõýä õàíäëàã÷ 
áîäèñ èõ õýìæýýãýýð óóñìàë ðóó ÿëãàðàí ãàðàõã¿é áà õàíäíààñàà 5%-èàð íýìæ 
ýõëýõýä ñïèðòýí óóñìàë ðóó õàíäëàã÷ áîäèñ èë¿¿ èõ ÿëãàð÷ áàéãàà ó÷ðààñ 
Ps.aerogenosa-ã äàðàíãóéëàõ ÷àäâàðòàé áîëæ áàéíà. Õàðèí Cetraria islandica õàã íü 
Bac.subtilis, Bac.pumilus çýðýã áàêòåðèéí ºñºëòèéã äàðàíãóéëàõã¿é áàéíà.

Èéìä áèä îðãàíèê óóñãàã÷èíä õàíäëàí ñóäàëãààã öààøèä ÿâóóëñàí áîëíî. 
Îðãàíèê óóñãàãñ÷ áîëîõ õëîðîôîðì, áåíçîëûí 1:9, 2:8, 3:7, 4:6, 5:5, 6:4, 7:3, 8:2, 
9:1 õàðüöààòàé õàíä áýëäýæ, ò¿¿íäýý áèîëîãèéí èäýâõèò áîäèñûí áàêòåðèéí 
ýñðýã ¿éë÷èëãýýã öààñàí äèñê, äýñ äàðààëàí øèíãýð¿¿ëãèéí àðãà, íýâ÷èõ àðãûã 
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àøèãëàí òîäîðõîéëñîí (4, 5, 6, 7-ð õ¿ñíýãò).

2.2 Цаасан дискийн аргаар бактерийн идэвхийг тодорхойлсон үр дүн:
4-ð õ¿ñíýãò

Îðãàíèê óóñãàã÷ äàõü õàãèéí õàíäëàã÷ áîäèñíû áàêòåðèéí ýñðýã ¿éë÷èëãýý
Äýýæíèé 

íýð Áàêòåðèéí íýð
Õëîðîôîðì, áåíçîëûí õàðüöàà, ¿¿ñãýñýí á¿ñèéí õýìæýý /ñì/

1:9 2:8 3:7 4:6 5:5 6:4 7:3 8:2 9:1

1

E.coli 2 4.5 4.5 2 1.8 - 2 2 2

Staph.aureus 0.5 1.8 2.2 2 1.8 - - - -
Ps.aerogenosa 0.5 4.3 5.5 4.7 5 - - - -

Bac.subtilis 1.8 2.5 2.3 2.2 2.5 2.2 1.7 2.1 2
Bac.pumilus 0.5 1.9 2 1.7 2 - - - -

Bac.mycoides 0.5 1.8 2.2 1.8 1.6 - - - -

2

 E.coli - - - - 1.6 2.5 2.5 2.5 2
Staph.aureus 2.2 2.4 1.2 1.4 3.5 2.5 2.5 2 2.5

Ps.aerogenosa - - - - - - - - -
Bac.subtilis 2.4 2 2.2 2.8 2.5 2 2.2 2.5 2
Bac.pumilus 2.4 2.4 2.4 2 2 1.3 1.8 1.5 1.8

Bac.mycoides 2.8 2.4 2.2 3.2 4.5 3.5 4 3.5 3.5

 Òàéëáàð*: òîî - õ¿ðýý ¿¿ññýí; /-/ - õ¿ðýý ¿¿ñýýã¿é

Õ¿ñíýãòýýñ õàðàõàä Cetraria islandica íü E.coli, Bac.subtilis çýðýã òåñò îìãèéí 
ºñºëòèéã äàðàíãóéëæ áàéõàä áóñàä òåñò îìãóóä áåíçîëûí õàðüöàà èõñýõ òóñàì 
äàðàíãóéëàõ ÷àäâàð íü äýýøèëæ áàéíà. Õàðèí Xanthoparmelia camtschadalis íü 
Staph.aureus, ñïîðò áàêòåðèóäûã äàðàíãóéëàõ ÷àäâàðòàé áàéãàà áîë õëîðîôîðìûí 
õýìæýý èõñýõ ¿åä äàðàíãóéëàõ ÷àäâàð íü íýìýãäýæ áàéíà. Õàðèí Ps.aerogenosa íü 
õàãíààñ óóñìàë ðóó õàíäëàãäàí ãàð÷ áàéãàà áèîëîãèéí èäýâõèò áîäèñò ìýäðýã áóñ 
áàéíà.

2.3 Äàðààëñàí øèíãýð¿¿ëýëòèéí àðãààð áàêòåðèéí 
èäýâõèéã òîäîðõîéëñîí ¿ð ä¿í: 

5-ð õ¿ñíýãò
Îðãàíèê óóñãàã÷ äàõü õàãèéí õàíäëàã÷ áîäèñíû áàêòåðèéí ýñðýã ¿éë÷èëãýý

Äýýæíèé 
íýð Áàêòåðèéí íýð Õëîðîôîðì, áåíçîëûí õàðüöàà, ¿¿ñãýñýí á¿ñèéí õýìæýý /ñì/

1:9 2:8 3:7 4:6 5:5 6:4 7:3 8:2 9:1

1

E.coli
+ + + + + + + - -

Staph.aureus + + + + + - - - -

Ps.aerogenosa + + + - - - - - -

Bac.subtilis + + + + + + - - -

Bac.pumilus
+ + + + + + + + +

Bac.mycoides + + + + + + + + +

2

 E.coli + + + - - - - - -

Staph.aureus + + + + - - - - -

Ps.aerogenosa + + + - - - - - -

Bac.subtilis + + + + + + - - -

Bac.pumilus + + + + + - - - -

Bac.mycoides + + + + + - - - -

 Òàéëáàð*: /+/ - òóíàäàñ ¿¿ññýí;   /-/ - òóíàäàñ ¿¿ñýýã¿é 
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Õ¿ñíýãòýýñ õàðàõàä Cetraria islandica íü Bac.pumilus, Bac.mycoides á¿ðýí 
äàðàíãóéëæ, áåíçîëûí õàðüöàà áóóõàä áóñàä òåñò îìãóóä õàãèéí áîäèñò 
ìýäðýã áóñ áîëæ áàéõàä ýíý õàðüöàà íýìýãäýõýä èäýâõèòýé áîëæ áàéíà. Õàðèí 
Xanthoparmelia camtschadalis íü õàíäíû 7:3, 8:2, 9:1 õàðüöààíä ò¿¿íä àãóóëàãäàæ 
áàéãàà áèîëîãèéí èäýâõèò áîäèñò Bac.subtilis ìýäðýã áóñ, 1:9, 2:8, 3:7 õàðüöààíä 
E.coli, Ps.aerogenosa äàðàíãóéëàõ ÷àäâàðòàé áàéãàà áîë õëîðîôîðìûí õýìæýý 
áóóð÷, áåíçîëûí õýìæýý íýìýãäýõ ¿åä õàãíààñ óóñãàã÷èä èë¿¿ èõ õýìæýýíèé 
áèîëîãèéí èäýâõèò áîäèñ õàíäëàí óóñ÷ ãàð÷ áàéãàà íü Staph.aureus, Bac.pumilus, 
Bac.mycoides-èéí ýñðýã áàêòåðèöèä øèíæ ÷àíàð íýìýãäýæ áàéãààãààñ õàðàãäàæ 
áàéíà.

2.4 Íýâ÷èõ àðãààð áàêòåðèéí èäýâõèéã òîäîðõîéëñîí ¿ð ä¿í: 
6-ð õ¿ñíýãò

Îðãàíèê óóñãàã÷ äàõü õàãèéí õàíäëàã÷ áîäèñíû áàêòåðèéí ýñðýã ¿éë÷èëãýý

Áàêòåðèéí íýð Äýýæ
Ñòàíäàðò àíòèáèîòèê, ¿¿ññýí 

õ¿ðýý ñì
Îðãàíèê óóñãàã÷ /õëîðîôîðì:áåíçîë/-èéí ¿¿ñãýñýí á¿ñèéí 

õýìæýý, ñì

Pen Amp Gen 1:9 2:8 3:7 4:6 5:5 6:4 7:3 8:2 9:1

E.coli 1 4.5 4.5 + + + - - - + + +
2 4.5 4.5 4.5 - - 1.5 1.5 2 2 + + +

Staph.aureus 1 4.5 4.5 + + + + + + + + +
2 4.5 4.5 4.5 + + + + + + + + +

Ps.aerogenosa 1 4.5 1.6;2.8;2.3 + + + - - - 2 2 +
2 4.5 4.5 4.5 - - - + + + - - -

Bac.subtilis 1 4.5 + + + + + + + + +
2 4.5 4.5 4.5 + + + 2.5 1.5 0.5 + + +

Bac.pumilus 1 4.5 + + + + + + + + +
2 3.5 4 4.5 2 3.5 4 3 4 + 2.2 2.2 2.5

Bac.mycoides 1 2.5 3 - - - - - - - -
2 4.5 4.5 4.5 + + + + + + + + +

 Òàéëáàð*: /+/ - á¿ñ ¿¿ññýí;  /-/ - á¿ñ ¿¿ñýýã¿é
 
Õ¿ñíýãòýýñ õàðàõàä Cetraria islandic -èéí 1ìë õàíäàíä àãóóëàãäàõ áàêòåðèéí 

ýñðýã ¿éë÷èëãýýòýé áîäèñûí áàêòåðèöèä èäýâõè íü Penicillin, Ampicillin, Gentamicin 
çýðýã àíòèáèîòèêûíõòîé îéðîëöîî áàéíà. Òóõàéëáàë,  Staph.аureus, Bac.subtilis, 
Bac.pumilus çýðýã òåñò áàêòåðèéí ºñºëò 25000 íýãæ èäýâõè ¿ç¿¿ëëýý. Õàíäíû 
õëîðîôîðì, áåíçîëûí õàðüöàà îéðòîõîä E.coli, Ps.aerogenosa-èéí ºñºëò õàãèéí 
áîäèñò ìýäðýã áóñ áà Bac.subtilis áàêòåðèéí ºñºëò 2800-14000 íýãæ áîäèñ ¿éë÷èëæ 
áàéíà. Õàðèí Bac.mycoides õàãèéí áîäèñò àíòèáèîòèêèéí èäýâõè ¿ç¿¿ëýýã¿é. 

-èéí 1ìë õàíäàíä àãóóëàãäàõ áàêòåðèéí ýñðýã ¿éë÷èëãýýòýé áîäèñûí 
áàêòåðèöèä èäýâõè íü Penicillin, Ampicillin, Gentamicin çýðýã àíòèáèîòèêûíõòîé 
îéðîëöîî áàéñàí áà Staph.аureus, Bac.mycoides-èéí ºñºëò íü õàãèéí áîäèñò 25000 
íýãæ, õàíäíû 4:6, 5:5, 6:4 õàðüöààíä õàãíààñ óóñãàã÷ äàõü áèîëîãèéí èäýâõèò 
áîäèñò Bac.subtilis-èéí èäýâõè áóóð÷ áàéõàä Ps.aerogenosa-èéí èäýâõè ºíäºð 
áàéíà. Áåíçîëûí õàðüöàà ºíäºð áàéõ òóñàì ò¿¿íä àãóóëàãäàõ áèîëîãèéí èäýâõèò 
áîäèñò E.coli ìýäðýã áóñ áàéãàà íü àæèãëàãäàæ áàéíà
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7-ð õ¿ñíýãò
Îðãàíèê óóñãàã÷ äàõü õàãèéí õàíäëàã÷ áîäèñíû áàêòåðèéí ýñðýã ¿éë÷èëãýý

Áàêòåðèéí íýð Äýýæ
Ñòàíäàðò àíòèáèîòèê, 

¿¿ññýí õ¿ðýý ñì
Îðãàíèê óóñãàã÷ /õëîðîôîðì:áåíçîë/-èéí ¿¿ñãýñýí 

á¿ñèéí õýìæýý, ñì

Cip Cefa Cefo 1:9 2:8 3:7 4:6 5:5 6:4 7:3 8:2 9:1

E.coli
1 4.5 4.5 4.5 + + + + + + + + +

2 4.5 4.5 4.5 + + + 4 3.5 + + + +

Staph.aureus
1 4.5 4.5 4.5 + + + 3.3 - - + + +
2 4.5 4.5 4.5 + + + + + + + + +

Ps.aerogenosa
1 4;3.7;3.4 1.4

4; 
4.5; 
1.5

- - 0.3 1.2 1.2 + 1.2 + 1.2

2 4.5 4.5 4.5 - - - + + + + + +

Bac.subtilis
1 4.5 4.5 4.5 2.5 2.5 + + + + + + +
2 4.5 4.5 4.5 + + + + + + 2.8 3.8 +

Bac.pumilus
1 4.5 4.5 4.5 2.8 3.5 + + + + + + +
2 4.5 4.5 4.5 + + + + + + + + +

Bac.mycoides
1 4.5 4.5

2.8; 
3; 

3.3
3 - - - - - 4 - -

2 4.5 4.5 4.5 3.5 + + + + + - - 1.4

 Òàéëáàð*: /+/ - á¿ñ ¿¿ññýí;   /-/ - á¿ñ ¿¿ñýýã¿é

Õ¿ñíýãòýýñ õàðàõàä Cetraria islandic -èéí 1ìë õàíäàíä àãóóëàãäàõ áàêòåðèéí 
ýñðýã ¿éë÷èëãýýòýé áîäèñûí áàêòåðèöèä èäýâõè Ciprinol, Cefazolin, Cefotaxime çýðýã 
àíòèáèîòèêûíõòîé îéðîëöîî áàéíà. Òóõàéëáàë, E.coli-èéí ºñºëò 25000 íýãæ áîäèñ 
¿éë÷èëæ áàéõàä Staph.аureus-èéí ºñºëò õàíäíû 5:5, 6:4 õàðüöàà, Ps.aerogenosa-èéí 
ºñºëò 1:9, 2:8 õàðüöààí äàõü õàãèéí áîäèñò ìýäðýã áóñ áàéíà. Õàðèí Bac.subtilis, 
Bac.pumilus-èéí ºñºëò õàíäíû õëîðîôîðìûí õýìæýý áóóðàõàä ò¿¿íä àãóóëàãäàõ 
áèîëîãèéí èäýâõèò áîäèñò 14000-21000 íýãæ, ýíý õýìæýý ºñºõºä 25000 íýãæ áîäèñ 
¿éë÷èëæ áàéãàà áîë Bac.mycoides-èéí ºñºëò 1:9, 7:3 õàðüöààíààñ áóñàä õàðüöààíä 
àíòèáèîòèêèéí èäýâõè ¿ç¿¿ëýýã¿é áàéíà. 

Xanthoparmelia camtschadalis-èéí 1ìë õàíäàíä àãóóëàãäàõ áàêòåðèéí ýñðýã 
¿éë÷èëãýýòýé áîäèñûí áàêòåðèöèä èäýâõè Ciprinol, Cefazolin, Cefotaxime çýðýã 
àíòèáèîòèêûíõòîé îéðîëöîî áàéíà. Òóõàéëáàë,  Staph.аureus, Bac.pumilus-èéí 
ºñºëò õàãèéí áîäèñò 25000 íýãæ èäýâõ ¿ç¿¿ëñýí áà Ps.aerogenosa-èéí ºñºëò õàíäíû 
1:9, 2:8, 3:7 õàðüöàà, Bac.mycoides-èéí ºñºëò 7:3, 8:2 õàðüöààí äàõü õàãèéí áîäèñò 
ìýäðýã áóñ áàéíà.  Bac.subtilis, E.coli çýðýã áàêòåðèéí ºñºëò íü áåíçîëûí õàðüöàà 
íýìýãäýõ ¿åä ò¿¿íä àãóóëàãäàõ áèîëîãèéí èäýâõèò áîäèñò àíòèáèîòèêèéí èäýâõè 
ºíäºð áàéãàà íü õàðàãäàæ áàéíà.

Äýýðõè áàêòåðèîëîãèéí øèíæèëãýýíýýñ õàðàõàä óã õî¸ð õàã íü áàêòåðèéí 
ýñðýã ¿éë÷èëãýý ¿ç¿¿ëäýã áîäèñóóäûã ÿëãàðóóëäàã áîëîõûã òîãòîîëîî. Èéìýýñ 
ñóäëàæ áóé Cetraria islandica, ãàçðûí õàãàíä àãóóëàãäàæ áóé áèîëîãèéí èäýâõèò 
áîäèñ íü ÿìàð áîäèñ áîëîõûã òîãòîîõûã áèä îðîëäñîí þì. 

Áóñàä ñóäëàà÷äûí ñóäàëãààíû ¿ð ä¿íãýýñ õàðàõàä äýýðõè 2 ç¿éëèéí õàãàíä 
“óñíèíû õ¿÷èë” ãýäýã õ¿÷òýé îðãàíèê õ¿÷èë õàìãèéí èõýýð àãóóëàãääàã áîëîõûã 
òîãòîîñîí áàéíà. Èéìýýñ áèä äýýæèíäýý óñíèíû õ¿÷èë áàéãàà ýñýõèéã òîãòîîõ 
øààðäëàãà ãàð÷, öààøèä ýíý ÷èãëýëýýð ñóäàëãààã ÿâóóëñàí áîëíî. 

3. Cetraria islandica   õàãàí äàõü óñíèíû õ¿÷ëèéã Íèë ÿãààí òóÿàíû 
ñïåêòðîñêîïèéí àðãààð òîäîðõîéëñîí ¿ð ä¿í: 
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Àëèâàà áîäèñ á¿ð öàõèëãààí ñîðîíçîí äîëãèîíûã øèíãýýäýã áºãººä ò¿¿íèé 
õýëáýëçýë íü õàòóó òîäîðõîé äàâòàìæòàé áàéäàã.

Cetraria islandica (L.) Ach. õàãèéã øèíæëýõýýñ ºìíº 10%-èéí íàòðèéí ø¿ëòýíä 
óóñãàæ, íýã õîíóóëæ, äàðàà íü ø¿¿ãýýä, 30-40oÑ òåìïåðàòóðòàé òåðìîñòàòàíä 5-6 
öàã õàòààñàí. Õàòààñàí äýýæèéã ñàéòàð æèæèãëýí øèíæèëñýí. ¯ð ä¿íã 1-ð çóðàãò 
¿ç¿¿ëýâ.

1-ð çóðàã. Ø¿ëòýíä óóñãàñàí èñëàíä Õºâäºëèéí íèë óëààí òóÿàíû øèíãýýëò

Ìºí õóóðàé õàãíû äýýæèéã 0.1-0.5 ìêì áîëòîë íü íóíòàãëàæ, øèíæèëñýí ¿ð 
ä¿íã 2-ð çóðàãò ¿ç¿¿ëýâ. 

2-ð çóðàã. Õóóðàé èñëàíä Õºâäºëèéí íèë óëààí òóÿàíû øèíãýýëò

1 áà 2-ð çóðãààñ õàðàõàä óñíèíû õ¿÷èë èëðýõ äîëãèîíû ìóæèä ò¿¿íèé 
òîäîðõîé á¿ëã¿¿ä èëýðñýí áà õóóðàé Cetraria islandica -èéí ÍÓÒ-íû ñïåêòðîñêîïèéí 
äîëãèîíû óðòàä øèíãýýëò èõýýð ºãñºí ó÷ðààñ óã õàãèéã õóóðàé áàéäëààð íü 
õýðýãëýâýë ò¿¿íä àãóóëàãäàõ áèîëîãèéí èäýâõèò áîäèñóóäûã èë¿¿òýéãýýð àøèãëàõ 
áîëîìæòîé íü õàðàãäàæ áàéíà.

 ªíäºð ìýäðýìæèò øèíãýíèé õðîìàòîãðàôèéí àðãààð óñíèíû õ¿÷èë 
òîäîðõîéëñîí ¿ð ä¿í:
 ªíäºð ìýäðýìæèò øèíãýíèé õðîìàòîãðàôèéí áàãàæèíä õèéñýí äýýæíèé ¿ð 
ä¿íã 8-ð õ¿ñíýãòýä õàðóóëàâ. 

8-ð õ¿ñíýãò
Óñíèíû õ¿÷èë òîäîðõîéëñîí áàéäàë

Øèíãýíèé õðîìàòîãðàôèéí áàãàæèíä 
îðóóëñàí õ¿÷ëèéí íýð

Ñòàíäàðò ‘usnic 
acid, %

Cetraria islandica, 
ìã/%

Xanthoparmelia 
camtschadalis, ìã/%

Óñíèíû õ¿÷ëèéí õýìæýý 99.5 0.875 1.768

Õ¿ñíýãòýýñ óñíèíû õ¿÷ëèéí õýìæýý íü Cetraria islandica-ãààñ Xanthoparmelia 
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camtschadalis -ä 2.02 äàõèí èõ õýìæýýòýé àãóóëàãäàæ áàéíà.
Õàãíû ìèêðîáèîëîãè, áèîõèìèéí ¿ç¿¿ëýëò¿¿äèéã òîäîðõîéëñíû ¿ð ä¿íä 

ò¿¿íä àãóóëàãäàæ áàéãàà áèîëîãèéí èäýâõèò áîäèñóóä íü õ¿íñíèé ¿éëäâýðëýëä 
õýðõýí íºëººëæ áóéã íýìæ ñóäëàõ øààðäëàãà ãàðñàí. Òóðøèëòààð Cetraria 
islandica-ãèéí 10 ãð äýýæ õàìðàãäñàí. 

1. Áàÿæóóëñàí òàëõíû ìýäðýõ¿éí ¿ç¿¿ëýëò, õºãöðºëòèéí ¿ð ä¿í :
Õ¿ì¿¿ñèéí ºäºð òóòìûí õýðýãëýý áîëñîí òàëõ, òàëõàí á¿òýýãäýõ¿¿íèéã 

Cetraria islandica -ãààð áàÿæóóëæ, ò¿¿íä àãóóëàãäàæ áóé óñíèíû õ¿÷èë òàëõàíä õýðõýí 
íºëººëæ áóéã ñóäàëñàí. ¯ð ä¿íã 9 áà 10-ð õ¿ñíýãòýíä ¿ç¿¿ëýâ. 

9-ð õ¿ñíýãò
Òàëõíû ìýäðýõ¿éí ýðõòíèé ¿íýëãýý

Äýýæíèé íýð Ãàäààä áàéäàë ªíãº Àìò ¯íýð

Õÿíàëò Äóãóé, õººëò õýâèéí, 
ñèéðýãæèëò äóíä çýðýã Öàãààí Íýð òºðºëäºº 

òîõèðñîí àìòòàé
Òàëõíû øèíýõýí 

¿íýðòýé

1% õàãòàé òàëõ Äóãóé, õººëò äóíä çýðýã, 
ñèéðýãæèëòòýé

Öàéâàð 
øàðãàë

ßìàð íýãýí ãàæ 
àìòã¿é

Òàëõíû øèíýõýí 
¿íýðòýé

1,3% õàãòàé òàëõ Äóãóé, õººëò äóíä çýðýã, 
ñèéðýãæèëòòýé Øàðãàë Áàãà çýðãèéí 

ãàøóóí àìòòàé
Òàëõíû øèíýõýí 

¿íýðòýé

3% õàãòàé òàëõ Äóãóé, õººëò ìàø ñàéí, 
ñèéðýãæèëòòýé

Áîð 
øàðãàë

Áàãà çýðãèéí 
ãàøóóí àìòòàé

Òàëõíû øèíýõýí 
¿íýðòýé

4.5% õàãòàé òàëõ Äóãóé, õººëò ñàéí, 
ñèéðýãæèëòòýé Áîð Ãàøóóâòàð àìòòàé Òàëõíû øèíýõýí 

¿íýðòýé

Õ¿ñíýãòýýñ õàðàõàä Cetraria islandica -èéã òàëõíû õººëò, ñèéðýãæèëòèéí 
õýìæýý õàãèéã 1, 1.3, 3, 4.5%-èàð õèéõýä íýìýãäýæ áàéõàä àìò íü õàãíû õýìæýý 
ºñºõ òóñàì ãàøóóâòàð, ºíãº íü öàãààíààñ áîð áîëæ áàéíà. 

Äýýðõ õèéñýí 5 òàëõíûõàà óñíèíû õ¿÷ëèéã òîäîðõîéëñîí ¿ð ä¿íã 10-ð õ¿ñíýãòýä 
õàðóóëàâ. 

10-ð õ¿ñíýãò 
Cetraria islandica-òàé òàëõíû óñíèíû õ¿÷èë òîäîðõîéëñîí áàéäàë

Øèíãýíèé õðîìàòîãðàôèéí 
áàãàæèíä îðóóëñàí õ¿÷ëèéí íýð

Òàëõàíä õèéñýí õàãíû õýìæýý, %

Êîíòðîëü 1 1.3 3 4.5

Óñíèíû õ¿÷ëèéí õýìæýý, ìã/% - 0.0028 0.003 0.0055 0.0063

Õ¿ñíýãòýýñ õàðàõàä Cetraria islandica-ã òàëõàíä 1, 1.3, 3, 4.5%-èàð íýìæ, 
óñíèíû õ¿÷ëèéã òîäîðõîéëîí óñíèíû õ¿÷ëèéí ñòàíäàðòòàé õàðüöóóëàõàä 138-
321 äàõèí áóóðñàí ¿ç¿¿ëýëòòýé áàéíà. Ýíý íü óñíèíû õ¿÷èë ºíäºð òåìïåðàòóðò 
çàäàðäàãòàé õîëáîîòîé áàéæ áîëîõ þì. 

Áàðüñàí íýìýëòòýé òàëõûã ãÿëãàð óóòàíä õèéæ, õàäãàëàõ õóãàöààã òàñàëãààíû 
òåìïåðàòóðò òîäîðõîéëñîí ¿ð ä¿íã 11-ð õ¿ñíýãòýä ¿ç¿¿ëýâ. 
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11-ð õ¿ñíýãò
Íýìýëòòýé òàëõíû õàäãàëàëòûí ººð÷ëºëò

Äýýæíèé íýð
Òàëõ õºãöºðñºí áàéäàë, õîíîã

1 2 3 4 5 6

Õÿíàëò  - - ± + + +
1%-èéí íýìýëòòýé òàëõ - - - - ± +

1.3%-èéí íýìýëòòýé òàëõ - - - - ± +

3%-èéí íýìýëòòýé òàëõ - - - - - ±

4.5%-èéí íýìýëòòýé òàëõ - - - - - ±

Õ¿ñíýãòýýñ ¿çýõýä, Cetraria islandica-èéã 1, 1.3%-èàð íýìñýí òàëõûã 
òàñàëãààíû òåìïåðàòóðò õàäãàëàõàä  5 äàõü õîíîãîîñ õºãöºðñºí áîë 3, 4.5%-
èàð íýìñýí òàëõ íü 6 äàõü õîíîãîîñ õºãöºð÷ áàéãààãààñ õàðàõàä óñíèíû õ¿÷èë 
õàäãàëàëòûí õóãàöààã óðòàñãàæ áàéãàà íü íîòëîãäîæ áàéíà. Èëýðñýí õºãöíèé 
ìîðôîëîãè øèíæ ÷àíàðûã  12-ð õ¿ñíýãòýä ¿ç¿¿ëýâ.

12-ð õ¿ñíýãò
Õºãöíèé ìîðôîëîãèéí øèíæ ÷àíàð

Äýýæíèé íýð Óðãàëòûí 
õýìæýý, ìì ªíãº Ãàäàðãóóä óðãàñàí áàéäàë Òºðºë

Õÿíàëò 12-14 Íîãîîí Òàëõíû ãàäàðãóóä òýãø õýìòýé 
óðãàñàí Penicillium 

1%-èéí íýìýëòòýé 
òàëõ 10-12 Íîãîîí Òàëõíû ãàäàðãóóä òýãø õýìòýé 

óðãàñàí Penicillium

1.3%-èéí íýìýëòòýé 
òàëõ 8-10 Íîãîîí Òàëõíû ãàäàðãóóä òýãø õýìòýé 

óðãàñàí Penicillium

3%-èéí íýìýëòòýé 
òàëõ 30-40 Õàð Òàëõíû ãàäàðãóóã á¿ðõýæ 

óðãàñàí Aspergillus 

4.5%-èéí íýìýëòòýé 
òàëõ

6-8 Öàãààí Òàëõíû ãàäàðãóóä òîâîéæ 
óðãàñàí Mucor 

8-10 Íîãîîí Òàëõíû ãàäàðãóóä òýãø õýìòýé 
óðãàñàí Penicillium

12-ð õ¿ñíýãòýýñ õàðàõàä, íýìýëòòýé òàëõàíä èõýâ÷ëýí Penicillium òºðëèéí 
õºãö ìººãºíöºð òîõèîëääîã áîëîõ íü õàðàãäàæ áàéíà.

5. Áàÿæóóëñàí òàëõíû õèìèéí ¿ç¿¿ëýëòèéã òîäîðõîéëñîí ¿ð ä¿í:
1, 3%-òàé õàãòàé òàëõíû õèìèéí ¿ç¿¿ëýëò¿¿ä áîëîõ óóðàã, òîñ, ÷èéã, ¿íñ, äàâñ, 

õ¿÷èëëýã, ñèéðýãæèëò çýðãèéã òîäîðõîéëñîí ¿ð ä¿íã 13-ð õ¿ñíýãòýä õàðóóëàâ.
13-ð õ¿ñíýãò

Áàÿæóóëñàí òàëõíû õèìèéí ¿ç¿¿ëýëò

¹ ¯ç¿¿ëýëòèéí íýð Õýìæèõ íýãæ Ñòàíäàðò MNS 
4661:98

Íýìýëòòýé òàëõ, %
1 3

1 ×èéãëýã % 30-35 32 32,8
2 Óóðàã ÕÁØ % 5,9-8,4 7,0 7,1

3 Òîñ ÕÁØ % 7 áà ò¿¿íýýñ 
äýýø 0,86 0,9

4 ¯íñ ÕÁØ % 1-2,6 1,43 1,47
5 Äàâñ % 1,8 3,5 3,1
6 Õ¿÷èëëýã Í0 2-3,5 2,24 3,04
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7 Ñèéðýãæèëò % 64 70 73

Õ¿ñíýãòýýñ õàðàõàä òàëõíû õèìèéí ¿ç¿¿ëýëòèéã ñòàíäàðò ¿ç¿¿ëýëòòýé 
õàðüöóóëàõàä ñèéðýãæèëòèéí õýìæýý 1-1.2 äàõèí èõ, äàâñíû àãóóëàìæ 1.7-2 äàõèí 
èõ ãàð÷ áàéãàà íü õàãàíä àãóóëàãäàõ áèîëîãèéí èäýâõèò áîäèñóóä íü òàëõàíä 
ñàéí øèíãýýãäýæ áàéãààã õàðóóëæ áàéíà. Òèéìýýñ õàãèéã òàëõàíä íýìýëòýýð 
áàÿæóóëàõàä äàâñíû àãóóëàìæèéã áàãàñãàæ õèéõ íü ç¿éòýé þì. Õàðèí áóñàä 
¿ç¿¿ëýëò¿¿ä ñòàíäàðòòàé òîõèð÷ áàéíà.

Ä¿ãíýëò
Ñîíãîí àâñàí õàãèéã óñ, ñïèðò, îðãàíèê óóñãàã÷èíä õàíäëàõàä ñïèðò áîëîí 

îðãàíèê óóñãàã÷èíä õàãèéí áèîëîãèéí èäýâõèò áîäèñóóä èë¿¿ øèíãýýãäýæ áàéíà.
Èñëàíä Õºâäºë, õýñ¿¿ð Íàâ÷ðààíû óñàí õàíä íü E.coli, Staph.aureus, 

Ps.aerogenosa-èéí óðãàëòûã á¿ðýí äàðàíãóéëæ áàéõàä ñïèðòýí õàíä íü ñîíãîñîí 
òåñò îìãóóäàä äàðàíãóéëàõ ÷àäâàð ºíäºð áàéãàà íü õàðàãäàæ áàéñàí. Óã õî¸ð õàãàà 
öààøèä îðãàíèê óóñãàã÷äàä õàíäëàí öààñàí äèñê, äàðààëñàí øèíãýð¿¿ëýëòèéí, 
í¿õëýõ àðãààð òîäîðõîéëîõîä áåíçîëûí õàðüöàà íýìýãäýõ òóñàì ò¿¿íä õàíäëàãäàõ 
áèîëîãèéí èäýâõèò áîäèñ íü èõñýæ, áàêòåðèéí ýñðýã èäýâõè ¿ç¿¿ëæ áàéãàà íü 
òîãòîîãäëîî. 

Èñëàíä Õºâäºëèéí õ¿÷ëèéã îð÷èí ¿åèéí äýâøèëòýò ÍÓÒ-íû ñïåêòðîñêîï 
áîëîí õðîìàòîãðàôèéí àðãààð òîäîðõîéëîõîä õàãàíä àãóóëàãääàã îëîí õ¿÷èë 
áàéäãààñ óñíèíû õ¿÷ëèéã áàéãààã òîãòîîëîî.

Äýýðõè ¿ð ä¿íä òóëãóóðëàí òàëõ, òàëõàí á¿òýýãäýõ¿¿íèéã Cetraria islandica 
-ààð áàÿæóóëàõàä õàäãàëàëòûí õóãàöàà 5-6 õîíîã óðòñàæ áàéñàí áà õèìèéí 
¿ç¿¿ëýëòýýðýý ñèéðýãæèëò, õººëòèéí õýìæýýã íýìýãä¿¿ëæ áàéãàà çýðýã íü õ¿íñíèé 
á¿òýýãäýõ¿¿íä àøèãëàõ áîëîìæòîéã òîãòîîëîî.
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Summary

RESULTS OF MICROBIOLOGICAL AND BIOCHIMICAL STUDY FOR POSSIBILITY 
USE SOME LICHENS IN FOOD PRODUCTS 

1Munkhtsatsral G., 1 Delgermaa S., 1 Munkhjargal B., 2 Enkhtuya Î.
1 Food engineering and biotechnology school, MUST

2 Institute of Botany MAS
e-mail: gmunkhtsatsral@yahoo.com,

 Abstract:
It is known that eastern Asian people have a tradition to use lichens in their food such as 

bread. We did the study for possibility to use Cetraria islandica (L.) Ach. and Xanthoparmelia 
camtschadalis (Ach) Hale) in some food products. The results of this study was shown that 
water solution of soil lichen Xanthoparmelia camtschadalis (Ach) Hale) inhibited better on 
E.coli, Ps.aerogenosa than the Cetraria islandica which has good inhibition Staph.aureus.  It 
is mean the reason that our people was using the water solution of  the lichens for treatment of 
infl ammation lungs and nephritis.

 Key words:  lichens, biochemistry of  lichen, food stuffs
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IN VITRO MICROPROPAGATION OF A MEDICINAL PLANT SPECIES 

SOPHORA FLAVESCENS SOLAND

Tsolmon M.
Plant micropropagation laboratory, Institute of Botany, MAS

Abstract
A micropropagating system based on the young stem node segments of Sophora fl avescens Soland. (Fabaceae) 

was established. Murashige and Skoog (MS) basal medium supplemented with 6-benzylaminopurine (BAP), kinetin (KIN), 
α-naphtalene acetic acid (NAA) and indole-acetic acid (IAA) were found the best in promoting proliferation of shoots and 
induction of root , respectively. The best multiplication medium for Sophora fl avescens was the Murashige and Skoog basal 
medium supplemented with 3 mg/l BAP+0.2 mg/l NAA and highest  number of shoot explant were 25 pieces and rooting rate 
to 63 %, respectively. The segments of the regenerated shoots could be continuously induced to reproduce new shoots through 
subculture on the selected medium in 30-d intervals and still kept this activity after being subcultured for 3 generations.

Keywords: Sophora fl avescens Soland, auxins, cytokinin, explant, multiple shoot 
formation, rooting

Introduction 
Sophora fl avescens, a perennial shrub of family Fabaceae has been used in 

herbal medicine for centuries in Japan and China. It has been proved that alkaloids 
and fl avonoids in its roots have many pharmacological functions, such as diuresis, anti-
microbe, anti-insect, anti-ulceration, anti-arrhythmia, anti-tumour and curing hepatitis 
(Ryu et al. 1997). However, a long- term over-gathering of its roots has made this plant 
facing with the risk of being exhausted and therefore some researchers have tried 
the possibility of large-scale artifi cial cultivation of this plant species (Hu et al. 2001). 
Thus, a quantity of seeds or seedling will be in demand, but the germination rate of 
seeds is low, less than 50 % according to previous report (Hu et al. 2001). Thereby 
micropropagation is necessary. The present work was performed with the purpose of 
micropropagation of the species.

Materials and Methods
The seeds collected from near Batshireet sum, Khentii aimag in Mongolia were 

disinfected fi rst in 70 % ethanol for 3min and then in 10 % NaOCl for 10 min. After 
thoroughly rinsed with sterile distilled water, they were transferred onto a half-strength 
agar Murashige and Skoog (MS) medium and allowed to germinate at temperature of 
26±20C. 

When the seedling grew up to 5 cm in height, their young stems were excised 
and cut into about 1 cm long segments with a node and then inoculated onto MS media 
supplemented with 3 % sucrose, 0.7 % agar and various combinations of BAP, KIN, 
NAA and IAA (Table 1). The cultures were incubated under cool white fl uorescent tubes 
and at temperature 26±20C.  After 30d, the percentage of the explants regenerating 
shoots and the number of shoots formed on each explant were counted. 

Meanwhile shoots 2-3 cm in length were excised from clustered shoots and 
inserted into the MS agar media supplemented with various concentrations of IAA, 
NAA (Table 2) for rooting. Plantlets were grown under continuos irradiance and the 
same temperature. Rooting rates of the shoots were counted after culturing 10d. All 
the media used were adjusted to pH 5.8 and autoclaved at 1210C for 30 min. Each and 
every experiment was performed with 15 replicates and repeated twice.
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Results and Discussion
New shoots usually started to induce at node site of the stem explants after 

being cultured about one week and at the same time small calli were formed at their 
bases (Table 3). The combination of these concentrations of BAP and NAA  were more 
effective than other ones in shoot induction.The best shoot froliferation combination 
with 3 mg/l BAP +0.2 mg/l NAA  and 25 of shoots per explant were formed on media. For 
further multiplication, the regenerated shoots from medium with 3 mg/l BAP +0.2 mg/l 
NAA were divided into segments with node and then subcultured on the same medium. 
The process could be repeated at 30-d intervals for not less than 3 cycles. Usually one 
such shoot might be cut into 2-3 pieces of segments with node, and if each segment 
reproduce 4 shoots, / obtain from 25 x (2 x 25)2 to 25 x (3 x 25)2 (62500-140625) new 
shoots from one initial stem node within 3 months. This amount is extremely signifi cant 
for the rapid propagation of the plant. The new shoots from the 2 media showing more 
effective proliferation of shoots, were excised and transferred onto MS media with IAA, 
NAA of varied concentrations (Table 2). 

0.05 mg/l NAA gave the best root induction 3 to 4 roots in average were formed 
per shoot after being cultured a month (Fig. 1B). 

Table 1
 Effect of different hormone combinations on shoot induction of stem explants of

S.fl avescens. Means±SD of six repeated experiments with about 30 replicates used 
in each treatment

Cytokinin
(mg/l)

Àuxin (mg/l)

NAA

 
 

IAA
 

0 0.1 0.2 0.3 0 0.1 0.2 0.3

BAP
0 1.5±0.5 4.6±1.8 4.9±1.8 4.2±1.6 1.5±0.5 3.9±1.9 5.4±2.6 5.1±2.0

1 5.4±0.7 1.9±1.1 16±3.9 17±5.0 5.4±0.7 4.0±2.1 5.7±2.6 5.0±1.4

2 4.1±1.5 3.1±2.1 7.3±1.9 13±4.0 4.1±1.5 3.8±2.2 5.3±2.9 4.0±1.3

3 4.5±2.5 1.8±0.8 25±8.0 14±3.3 4.5±2.5 3.8±2.0 3.1±1.8 4.4±2.0

Kinetin

0 1.5±0.5 4.6±1.8 4.9±1.8 4.2±1.6 1.5±0.5 3.9±1.9 5.4±2.6 5.1±2.0

1 5.7±2.3 2.0±1.2 15±5.2 3.8±1.2 5.7±2.3 5.4±3.0 6.7±3.8 7.6±3.3

2 8.3±4.1 3.9±2.5 2.6±0.7 3.5±1.1 8.3±4.1 4.7±2.3 7.6±2.3 6.2±1.7
3 3.3±1.7 3.1±1.6 2.6±1.3 2.8±1.1 3.3±1.7 5.7±2.0 5.2±1.6 6.0±2.7

Table 3
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  Effect of phytohormones on the multiple shoot were  formed with small calli on the 
ends  of excised stem explant of S.fl avescens Soland

Cytokinin
(mg/l)

Àuxin (mg/l)

NAA

 
 

IAA
 

0 0.1 0.2 0.3 0 0.1 0.2 0.3

BAP

0 0/15a)

(0)b)
14/15
(93)

6/23
(26)

16/26
(61)

0/15
(0)

0/15
(0)

1/19
(5)

0/8
(0)

1 0/25
(0)

5/30
(16)

13/30
(43)

17/30
(56)

0/25
(0)

0/29
(0)

4/13
(30)

0/5
(0)

2 2/25
(8)

20/25
(80)

9/21
(42)

5/30
(16)

2/25
(8)

17/30
(56)

2/18
(11)

1/15
(6)

3 0/25
(0)

2/15
(13)

22/25
(88)

12/20
(60)

0/25
(0)

1/27
(3)

0/9
(0)

5/23
(21)

Kinetin

1 6/15
(40)

1/10
(10)

15/19
(78)

5/30
(16)

6/15
(40)

0/27
(0)

0/4
(0)

0/14
(0)

2 6/15
(40)

17/25
(68)

0/10
(0)

3/30
(10)

6/15
(40)

0/17
(0)

0/14
(0)

10/19
(52)

3 0/20
(0)

7/30
(23)

15/25
(60)

1/25
(4)

0/20
(0)

0/18
(0)

0/18
(0)

7/20
(35)

a) Number of stem explants forming callus/number of stem explants examined.
b)  Percentage of callus-forming explants with respect to total explants

 

Table 2
Effect of various auxins on percentage of rooted shoots. Twice repeated experiments 

with about 15 replicates used in each treatment (by measurement of 10d)

Auxin 
(mg/l)

NAA IAA
0.05 0.1 0.2 0.3 0.4 0.5 0.05 0.1 0.2 0.3 0.4 0.5

Control 0

19/30 a)

(63)b)
0/15
(0)

7/23
(30)

0/26
(0)

4/14
(28)

0/25
(0)

0/30
(0)

1/15
(6)

2/25
(4)

1/8
(12.5)

2/25
(8)

5/25
(20)

a) Number of stem explants forming rooted shoots/number of stem explants 
examined.

b)  Percentage of rooted shoot-forming explants with respect to total explants
0.05 mg/l NAA gave the highest rate of root induction for the shoots from medium up 

ba
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to 63 %, and 3 to 4 roots in average were formed per shoot after being cultured a 10d (Fig 1B). 
These previous result indicated that NAA at a higher concentration has obvious inhibitory impact 
on root production, whereas promoted callus formation. The similar result was also reported in 
Sophora fl avescens (D.L. Zhao, 2002). Both IBA and IAA failed to induce rooting of Sophora 
fl avescens shoots, although IBA was successful in root induction of Sophora japonica shoots 
(Wang et al. 1992). The combinations of these concentrations auxin and cytokinin gave up to 
100% induction of green callus per epicotyl explant (Kazuki Saito et al.1989). In the present 
study,auxin in combination with cytokinin accelerated the rootlets formation.  

 

 The regenerated plantlets were transplanted in polycups containing a mixture 
of sterile garden soil: sand (1:1). In initial 10 d they were covered with a polyethylene 
membrane and irrigated with half-strength MS solution free of sucrose every 3d. One 
month later, 54 % (27 out of total 50) of the transplanted plantlets survived (Fig. 1D). 
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Fig 1. Shoots and plantlets 
regenerated from young stem 
node explants of S.fl avescens: 
A-multiple shoots formed on MS 
medium with 3 mg/l BAP +0.2 
mg/l NAA; B- a plantlet with 
roots on MS medium with 0.05 
mg/l NAA; 
C-a plantlet growing in pot.

C 
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Õóðààíãóé

SOPHORA FLAVESCENS SOLAND -ИЙН IN VITRO БИЧИЛ ҮРЖҮҮЛЭГ

Öîëìîí Ì.
ØÓÀ-èéí Áîòàíèêèéí õ¿ðýýëýí, Óðãàìëûí áè÷èë ¿ðæ¿¿ëãèéí ëàáîðàòîðè

Õóðààíãóé
Sophora fl avescens Soland-èéã ¿ðæ¿¿ëýõ àæèëëàãàà çàëóó íàõèà á¿õèé 

èøýýð íü ¿ðæ¿¿ëýõ äýýð ñóóðèëíà. S.fl avescens-èéí íàõèà îëøðóóëàõ õàìãèéí 
òîõèðîìæòîé õóâèëáàð íü 3 mg/l BAP+0.2 mg/l NAA-òýé ÌS òýæýýëò îð÷èí áàéñàí 
áà õàìãèéí èõ ¿¿ññýí íàõèàíû òîî 25 øèðõýã, ¿íäýñ ¿¿ñýëòèéí õóâü 63%- òàé 
áàéëàà. ¯¿ññýí íàéëçóóðûã 30 õîíîãèéí çàéòàé ñîíãîìîë òýæýýëò îð÷èíä 3 óäàà 
øèëæ¿¿ëýí ñóóëãàæ îëøðóóëàí õàäãàëñààð áàéíà.

Çàíãèëàà ¿ã: Sophora fl avescens Soland, àóêñèí, öèòîêèíèí, ýêñïëàíò, íàõèà 
îëøðóóëàõ, ¿íäýñë¿¿ëýõ
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PLANT AND LIGHT INTERACTIONS IN VIEW 
OF REMOTE SENSING

1,2Khongor Ts., 2Chinsu Lin
1Institute of Botany, Mongolian Academy of Sciences,Ulaanbaatar, Mongolia

2Dept. of Forestry and Natural Resources, National Chiayi University, Chiayi, Taiwan

Abstract
In this paper we have shortly summarized about dominant factors controlling leaf refl ectance in view of 

remote sensing. The paper discussed importance of understanding plant refl ectance in remote sensing, spectral 
characteristics of vegetation and following visible, near-infrared, and middle-infrared light interactions with plant.

Key words: vegetation, refl ection, absorption, transmission, remote sensing
 

Introduction
One of the primary interests of earth observing systems is to study the role 

of terrestrial vegetation in large scale global processes (e.g., the carbon cycle) with 
the goal of understanding how the earth functions as a system (Jensen, 2005). This 
endeavor requires an understanding of the global distribution of vegetation types as 
well as their biophysical and structural properties and spatial/temporal variations. 
Biophysical measurements that document vegetation type, productivity, and functional 
health are needed for land resource management, combating deforestation and 
desertifi cation, and promoting sustainable agriculture and rural development (Jensen 
et al., 2002). Numerous variables that may be sensed if we want to monitor vegetation 
type, condition, and change through time. Fortunately, we now have more sensitive 
remote sensing systems (e.g., MODIS, MISR, ASTER, IKONOS, QuickBird, airborne 
hyperspectral sensors) and improved vegetation indices (Vegetation indices are 
quantitative measures, based on digital values, that attempt to measure biomass or 
vegetative vigor) to monitor the health and productivity of vegetated ecosystems. Scores 
of vegetated indices have been developed that function as surrogates for important 
biophysical vegetation parameters. They may be applied to local problems or to global 
land cover assessments. To use vegetation indices, it is important to understand how 
the refl ectance is related to various leaf physiological properties. Therefore, we will 
discuss the dominant factors controlling leaf refl ectance. This will help us appreciate 
why the linear combination of certain bands can be used in vegetation indices as a 
surrogate for leaf and/or canopy biophysiological properties. 

Spectral characteristics of vegetation
The spectral characteristics of vegetation depend on many factors causing 

absorption, transmission, and refl ection of incoming solar radiation. In the visible region 
of the spectrum (0.4 – 0.7 μm) most of the radiation is used for photosynthesis and is 
absorbed by foliar pigments, like different types of chlorophyll, carotene and xanthophyll. 
In the near-infrared (0.7 – 1.3 μm) and midinfrared region (1.3 – 2.5 μm) the refl ectance 
is generally higher (Fig. 1) and is determined by differences in internal leaf structure 
of plants, water absorption, and absorption features of other biochemical contents, 
like lignin and cellulose. Spectral characteristics depend on species. Furthermore, the 
amount of bare soil and dead organic material also infl uences the spectral signature. 
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Phenologic changes in plant species and in the vegetation during the growing season 
do affect the spectral properties of vegetation types.

 Figure 1. Spectral refl ectance characteristics of healthy, green vegetation for 
the wavelength interval 0.4-2.6 μm. The dominant factors controlling leaf refl ectance 
are the various leaf pigments in the palisade mesophyll (e.g., chlorophyll a and b, 
and β-carotene), the scattering of near-infrared energy in the spongy mesophyll, and 
the amount of water in the plant. The primary chlorophyll absorption bands occur at 
0.43-0.45 μm and 0.65-0.66 μm in the visible region. The primary water atmospheric 
absorption bands occur at 0.97, 1.19, 1.45, and 2.7 μm.

Visible light interaction with pigments in the palisade mesophyll cells
The photosynthetic process begins when sunlight strikes chloroplasts, small 

bodies in the leaf that contain a green substance called chlorophyll. It is the process 
of food-making via photosynthesis that determines how a leaf and the associated 
plant canopy components appear on remotely sensed images. The leaf is the primary 
photosynthesizing organ (Fig. 2). The cell structure of leaves is highly variable 
depending upon species and environmental conditions during growth (Jensen, 2005).

The top layer of leaf upper epidermis cells has a cuticular surface that diffuses, 
but refl ects very little, light. It is usually only 3 to 5 μm thick with cell dimensions of 
approximately 18 x 15 x 20 μm. It is useful to think of it as a waxy, translucent material 
similar to the cuticle at the top of our fi ngernail. Leaves of many plants that grow 
in bright sunlight have thick cuticle that can fi lter out some light and guard against 
excessive plant water loss. Conversely, some plants such as ferns and some shrubs 
on the forest fl oor must survive in shaded conditions. The leaves of many these plants 
have a thin cuticle so that the plant can collect as much of the dim sunlight as possible 
for photosynthesis.

Many leaves in direct sunlight have hairs growing out of the upper (and lower) 
epidermis, causing them to feel fuzzy. These hairs can be benefi cial, as they reduce 
the intensity of the incident sunlight to the plant. Nevertheless, much of the visibleand 
near-infrared wavelength energy is transmitted through the cuticle and upper epidermis 
to the palisade mesophyll cells and spongy mesophyll cells below.
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 Figure 2. Hypothetical cross-section of a healthy green leaf. The chlorophyll 
pigments in the palisade mesophyll cells have a signifi cant impact on the absorption 
and refl ectance of visible light (blue, green, and red), while the spongy mesophyll cells 
have a signifi cant impact on the absorption and refl ectance of near-infra-red incident 
energy.

The cellular structure of the leaf is large compared to the wavelengths of light 
that interact with it. A molecule, when struck by a photon of light, refl ects some of the 
energy or it can absorb the energy or excited state. Each molecule absorbs or refl ects 
its own characteristic wavelengths of light in the visible region of the spectrum (0.35 - 
0.70 μm) very well and are called pigments.

Chlorophyll a and b are the most important plant pigments absorbing blue and red light: 
chlorophyll a at wavelengths of 0.43 and 0.66 μm and chlorophyll b at wavelengths of 0.45 
and  0.65 μm (Farabee, 1997). A relative lack of absorption in the wavelengths between the two 
chlorophyll absorption bands produces a trough in the absorption effi ciency at approximately 
0.54 μm in the green portion of the electromagnetic spectrum (Fig. 3).

It is important to understand the physiology of the plants under investigation and 
especially their pigmentation characteristics so that we can appreciate how a typical 
plant will appear when chlorophyll absorption starts to decrease, either due to seasonal 
senescence or environmental stress. As demonstrated, when a plant is under stress 
and/or chlorophyll production decrease, the lack of chlorophyll pigmentation typically 
causes the plant to absorb less in the chlorophyll absorption bands. Such plants have 
a much higher refl ectance, particularly in the green and red portion of the spectrum, 
and therefore may appear yellowish or chlorotic. In fact, Carter (1993) suggest that 
increased refl ectance in the visible spectrum is the most consistent leaf refl ectance 
response to plant stress. Infrared refl ectance responds consistently only when stress 
has developed suffi ciently to cause severe leaf dehydration. 

Near-infrared energy interaction within the spongy mesophyll cells
In a typical healthy green leaf, the near-infrared refl ectance increases dramatically 

in the region from 0.7-1.2 μm. The high diffuse refl ectance of the near-infrared energy 
from plant leaves is due to the internal scattering at the cell wall-air interfaces within 
the leaf (Gausman et al., 1969; Peterson & Running, 1989). A water vapor absorption 
band exists at 0.92 to 0.98 μm.

The main reasons that healthy plant canopies refl ect so much near-infrared 
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energy are:
• the leaf already refl ects 40% to 60% of the incident near-infrared energy from 

the spongy mesophyll and
• the remaining 45% to 50% of the energy penetrates (i.e., is transmitted) 

through the leaf and can be refl ected once again by leaves below it (Fig. 4).

Figure 3. Chlorophyll absorption in the visible region

Figure 4. Additive refl ectance of Cinnamomum camphora leaf 1, 3 and 9 layers. 
Direct relationship exists between response in the near-infrared region and biomass 
measurements

The greater the number of leaf layers in a healthy, mature canopy, theoretically 
the greater the infrared refl ectance. Conversely, if the canopy is composed of only a 
single, sparse leaf layer, then the near-infrared refl ectance will not be as great because 
the energy that is transmitted through the leaf layer may be absorbed by the ground 
cover beneath.

It is important to point out that changes in the near-infrared spectral properties of 
healthy green vegetation may provide information about plant senescense and stress. 
Photosynthesizing green vegetation typically exhibits strong chlorophyll absorption in 



Ботаникийн хүрээлэнгийн эрдэм шинжилгээний бүтээл ,  №24 ,  2012   Scientifi c Proceedings Institute of Botany

~246~

the blue and red wavelength regions, and approximately 76 precent refl ectance in the 
near-infrared region. After a certain point, near-infrared refl ectance may decrease as 
the leaves senescense, we would expect to see much higher refl ectance in the near-
infrared region.

Middle-infrared energy interaction with water in the spongy mesophyll
Plants require water to grow. If a plant is watered so that it contains as much 

water as it can possibly hold at a given time, it is said to be fully turgid. Much of the 
water is found in the spongy mesophyll portion of the plant. Remote sensing in the 
middle-infrared spectrum can provide that how much water was in a plant leaf.

Water absorption features for liquid water can be found at approximately 0.97, 
1.19, 1.45, and 19.5 μm (Curran, 1989). However, there is also a strong relationship 
between the refl ectance in the middle-infrared region from 1.3-2.5 μm and the amount 
of water present in the leaves of a plant canopy. Water in the plants absorbs incident 
energy between the absorption bands with increasing strength at longer wavelengths. 
In these middle-infrared wavelengths, vegetation refl ectance peaks at about 1.6 and 
2.2 μm, between the major atmospheric water absorption bands (Fig. 5).

Figure 5. Spectral signature of Chamaecyparis formosensis. The position of the water 
absorption features indicated at 0.97, 1.2, 1.45, and 1.95 μm.

Water is a good absorber of middle-infrared energy, so the greater the turgidity 
of the leaves, the lower the middle-infrared refl ectance. Conversely, as the moisture 
content of leaves decreases, refl ectance in the middle-infrared region increases 
substantially. As the amount of plant water in the intercellular air spaces decreases, the 
incident middle-infrared energy becomes more intensively scattered at the interface 
of the intercellular walls, resulting in greater middle-infrared refl ectance from the leaf.

The most practical application of plant moisture information is the regional 
assessment of crop water conditions for irrigation scheduling, stress assessment, and 
yield modeling for agriculture, rangeland, and forest management.
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Õóðààíãóé

ÓÐÃÀÌÀË ÁÀ ÃÝÐËÈÉÍ ÕÀÐÈËÖÀÍ ¯ÉË×ËÝË 
ÇÀÉÍÀÀÑ ÒÀÍÀÄÀÕ ÑÓÄÀËÃÀÀÍÄ

1,2 Õîíãîð Ö., 2×èíñ¿ Ëèí
1ØÓÀ-èéí Áîòàíèêèéí õ¿ðýýëýí, Óëààíáààòàð, Ìîíãîë óëñ

2¯íäýñíèé ×èàè èõ ñóðãóóëü, ×èàè, Òàéâàíü 

Õóðààíãóé:
ªã¿¿ëýëä çàéíààñ òàíàäàõ ñóäàëãààíû ¿¿äíýýñ óðãàìëûí íàâ÷íû ãýðýë 

îéëãîõ ÷àäâàðò íºëººëäºã ¿íäñýí õ¿÷èí ç¿éëñèéí òàëààð ä¿ãíýæ áè÷ñýí. Çàéíààñ 
òàíàäàõ ñóäàëãààíä ¿çýãäýõ ãýðëèéí áîëîí õýò óëààí òóÿàíû îéðûí áîëîí äóíä 
ìóæ äàõü óðãàìëûí íàâ÷íû ãýðýë îéëãîõ ÷àäâàð, óðãàìëûí ñïåêòðèéí øèíæ 
÷àíàðûí òóõàé îéëãîëò, ÿìàð ¿¿ðýã à÷ õîëáîäîëòîé áîëîõ òàëààð òàéëáàðëàñàí 
áîëíî.

Çàíãèëàà ¿ã: óðãàìàëæèë, òóñãàë, øèíãýýëò, äàìæóóëàëò áà íýâòð¿¿ëýëò, 
àëñûí óäèðäëàãà áà ìýäðýìæ
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ÕÎ¨Ð ÒÀËÒ ¯ÐÒ ÇÀÐÈÌÄÀÃ ÑªªÃ ÁÀ ªÂÑËªÃ
ÓÐÃÀÌËÛÍ ÊÑÈËÎÕÐÎÍÎËÎÃÈ

 
1Öîîæ Ø., 2Ñòåïàíîâà À.Â., 3Áîëîðìàà Ö., 1Öýðýíõàíä Ã.

1ØÓÀ-èéí Áîòàíèêèéí õ¿ðýýëýí, 
2ÎÕÓ-ûí ØÓÀ-èéí Â.Ë. Êîìàðîâûí íýðýìæèò Áîòàíèêèéí õ¿ðýýëýí

3Øâåéöàðûí õºãæëèéí àãåíòëàãèéí ìàë÷äûã í¿¿ðñòºðºã÷èéí çàõ çýýëä õîëáîõ íü òºñëèéí àæèëòàí

Õóðààíãóé: 
Ýíýõ¿¿ ºã¿¿ëýëä çàðèìäàã ñººã, áà ºâñëºã óðãàìëûí ¿íäýñ áà ¿íäýñëýã èøíèé õî¸ðäîã÷ êñèëåìûí 

ºñºëòèéí öàãèðãèéí á¿òýö áà òîõèîëäîö ò¿¿íèé ìýäýýëëèéí ÷àäàìæèéí òàëààðõè ñóäàëãààíû àæëûí òîéìûã 
íýãòãýí îðóóëàâ. Çàðèìäàã ñººã, ºâñëºã óðãàìëûí ãîëëîñîí ¿íäýñíèé õî¸ðäîã÷ êñèëåìûí ºñºëòèéí öàãèðãààð 
òýäãýýðèéí íàñ òîäîðõîéëîõ áîëîí îð÷èí ç¿é áà ïîïóëÿöûí áèîëîãèéí àñóóäëûã øèéäâýðëýõýä àøèãëàõ 
áîëîìæèéã àâ÷ ¿çýâ. 

Çàíãèëàà ¿ã: êñèëîõðîíîëîãèÿ, äåíäðîõðîíîëîãèÿ, çàðèìäàã ñººã, ºâñëºã 
óðãàìàë, óðãàìëûí íàñ, õî¸ðäîã÷ êñèëåì

 Óäèðòãàë:
 ªâñëºã óðãàìëûí áèîëîãèéí ñóäàëãààíä õàìãèéí áàãà ñóäëàãäñàí àñóóäëûí 

íýã íü òýäãýýðèéí àìüäðàëûí ¿ðãýëæëýõ õóãàöààã òîãòîîõ ÿâäàë þì. Óðãàìëûí 
íàñûã îëîí æèëèéí ìîíèòîðèíã àæèãëàëò õèéæ òîãòîîõ øààðäëàãà ãàðäàã òóë ýíý 
àñóóäëûã øèéäýõ áóñàä àðãóóä òóõàéëáàë íàâ÷íû ñîðâèéí òîî, áóòëàëòûí çàíãèëàà 
ãýõ ìýò ìîðôîëîãè øèíæýýð íü òîãòîîõ îðîëäëîãî õèéñýí áàéäàã (Ãàëàçèé, 1954; 
Ðàáîòíîâ, 1960; Ñòåøåíêî, 1963, 1977; Gatsuk et al., 1980; Olesen, Ehlers, 2001; 
Kuen, Erschbawer,2002). Çàðèì òîõèîëäîëä óðãàìëûí âèðèãíèëü øàòàíä þìóó 
òóõàéí ïîïóëÿöèéí áîäãàëèóäûí æèëä ¿õýæ õîðîãäñîí òîîã óã ç¿éë óðãàìëûí 
äóíäàæ íàñàíä õàðüöóóëàí òîäîðõîéëñîí àðãà ÷ áèé (Ðàáîòíîâ, 1947, 1960; 
Ñòåøåíêî, 1960). Ãýâ÷ ýíýõ¿¿ ¿íýëãýýíèé àðãà íü óðãàìëûí îíòîãåíåç õºãæëèéí 
øàò íü õàðüöàíãóé áàéäàã òóë îéðîëöîî øèíæòýé  (Æóêîâà, 2001; áà áóñàä.).

Õàðèí óëèðëûí óóð àìüñãàëòàé íºõöºëä óðãàõ ìîäíû íàñûã õî¸ðäîã÷ 
êñèëåìûí áóþó ìîäëîãèéí á¿òöýä çàäëàí øèíæèëãýý õèéæ òîãòîîäîã (Grissino-
Mayer, 1993). Çóëàì (êàìáèé) óðãàìàë óðãàëòûí õóãàöààíû òóðøèä ÿíç á¿ðèéí 
íÿãòðàëòàé ìîäëîã õóðèìòëóóëàí æèëèéí öàãèðãûí ¿åò á¿òöèéã ¿¿ñãýíý. Ìîäëîãèéí 
ºñºëòèéí öàãèðãèéí ñóäàëãààãààð ìîäíû íàñûã òîãòîîãîîä çîãñîõã¿é ºñºëòèéí 
¿åèéí á¿òýö, ºðãºíä íºëººëäºã îð÷íû íºõöëèéí òàëààð ìýäýýëýë àâàõ áîëîìæòîé 
(Schweingruber, 1996; Ãàìàëåé, 2006; Vaganov et al., 2006). Ýíýõ¿¿ îíöëîã ÷àíàðûã 
àøèãëàí øèíæëýõ óõààíû îëîí ñàëáàðò òóõàéëáàë ýêîëîãèò (Henry, Swam, 1974; 
Brubaker, 1978; Blasing, Duvick, 1983; McBride, 1983), àðõåîëîãè áà óðëàã ñóäëàëä 
(Êîë÷èí, ×åðíûõ, 1977; Euler  al., 1979; Haneka et al., 2005), óóð àìüñãàë ñóäëàëä 
(Serre, 1978; Rolland, 1993; Holzhauser, Zumbühl, 1999) ã.ì. õýðýãëýæ òºðºë á¿ðèéí 
ìýäýýëýë ãàðãàñààð áàéíà. ¯¿íèé çýðýãöýý ñººã, ñººãºíöºð óðãàìëûí ìîäëîãèéí 
ºñºëòèéã äåíäðîõðîíîëîãèéí çàäëàí øèíæèëãýýíä õýðýãëýõ ÿâäàë ºðãºæñººð 
áàéíà (Rayback, Henry, 2005;  Àðåôüåâ, 2007; Ejankowski, 2008; è äð.). Çàðèìäàã ñººã 
áà ºâñëºã óðãàìàëä ò¿¿íèé íàñûã òîäîðõîéëîã÷ ãàçðûí äýýðõè ãîë èø ¿¿ñãýäýãã¿é 
áîëîâ÷ îíòîãåíåçûí òóðøèä þìóó èõýíõè õýñýãò íü àíõäàã÷ ¿íäñýý õàäãàëäàã 
îíöëîãòîé. Õî¸ð òàëò ¿ðò óðãàìëûí òèéì ¿íäýñ ìîäëîã ¿¿ñãýã÷ çóëàìòàé áàéõ òóë 
æèëèéí ºñºëòòýé íü òîõèðñîí òîä èëýðñýí öàãèðàã ¿¿ñãýõ  õî¸ðäîã÷ êñèëåìûí 
á¿òöèéã àøèãëàí óðãàìëûí íàñûã òîãòîîõ áîëîìæ îëãîõ òàëòàé (Schweingruber, 
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Poschlod, 2005). Çàðèìäàã ñººã áîëîí ºâñëºã óðãàìëûí õî¸ðäîã÷ êñèëåìûí 
ºñºëòèéí öàãèðãèéã ñóäëàäàã øèíæëýõ óõààíûã ãåðáîõðîíîëîãè ãýæ íýã õýñýã 
ñóäëàà÷èä (Dietz, Ullmann, 1997), íºãºº õýñýã íü äåíäðîõðîíîëîãèéí ñóäàëãààíä 
õàìààðóóëàí ¿çäýã áàéíà (Schweingruber, Poschlod, 2005). Þ.Ì. Ãàìàëåé (2006) 
ÿíç á¿ðèéí àìüäðàëûí õýëáýðò õàìààðàãäàõ óðãàìàëä ò¿ãýýìýë õýðýãëýæ áîëîõ 
êñèëîõðîíîëîãè ãýñýí íýð òîìú¸îëîë ãàðñàí íü íèëýýä îíîâ÷òîé áîëæýý. 1905 
îíîîñ ýõëýí ºâñëºã óðãàìëûí ãîëëîñîí ¿íäñýíä õî¸ðäîã÷ êñèëåìûí ºñºëòèéí ¿åò 
á¿òöèéí òàëààð õýâëýëèéí ìýäýý áèé áîëñîí (Schweingruber, 2007) õýäèé ÷ ýíý 
ñóäàëãàà ñ¿¿ëèéí àðâààä æèëä ýð÷èìòýé õºãæèæ áàéãàà þì. H. Dietz è I. Ullmann 
(1997) «Age-determination of dicotyledonous herbaceous perennials by means of 
annual rings: exception or rule?» ãýñýí ºã¿¿ëýëäýý õî¸ð òàëò ¿ðò ºâñëºã óðãàìëûí 
ãîëëîñîí ¿íäýñíèé õî¸ðäîã÷ êñèëåìûí æèëèéí ºñºëòººð (öàãèðàã) óðãàìëûí íàñ 
òîäîðõîéëîõ áîëîìæèéã äýâø¿¿ëýí òàâüñàí íü îíöãîé àíõààðàë òàòàæ  ýõýëæýý. 
Òýðýýð 16 îâîãò õàìààðàõ 35 ç¿éë óðãàìàë ñóäàëñíààñ èõýíõè áóþó 23 ç¿éëä íü 
ãîëëîñîí ¿íäñýí äýõ õî¸ðäîã÷ êñèëåìèéí ºñºëòèéí öàãèðàã èëýðñýí áàéíà.

Dietz, Schweingruber (2001) íàð õîæèì íü Åâðîïûí ÿíç á¿ðèéí ìóæèä óðãàõ 
483 ç¿éë ñººã, ñººãºíöºð áîëîí ºâñëºã, Êàíàðûí àðàëä óðãàõ 345 ç¿éë ñººã áà 
ºâñëºã óðãàìëûí ãîëëîñîí ¿íäýñíèé õî¸ðäîã÷ êñèëåìûí ºñºëòèéí öàãèðãèéí 
ñóäàëãàà õèéæ óã øèíæ óóð àìüñãàëûí á¿ñýýñ õàìààð÷ òýäãýýðèéí 50-85%-ä 
èëýðñýí áàéíà. ªñºëòèéí öàãèðãèéí øèíæ ¿íäñýíä òºäèéã¿é ºâñëºã óðãàìëûí 
¿íäýñëýã èøèíä ÷ àæèãëàãäàíà (Ìèõàéëîâñêàÿ, Ôåäîòîâà, 1976; Ìèõàéëîâñêàÿ, 
1980; Dietz, Ullmann, 1997; Stepanova 2007). 

ªâñëºã áà ñººã óðãàìëûí ¿íäñýí äýõ ºñºëòèéí öàãèðàã íàðèéâòàð áºãººä 
ºðãºí íü 1 ìì-ýýñ èõã¿é áàéíà (Schweingruber, 2007). Êñèëåìûí öîðãóóä íàðèéõàí 
îëîí òîîòîé áîëîâ÷ äèàìåòð 50μm–îîñ èõã¿é, 1 ìì² òàëáàéä 500 îð÷èì áàéíà 
(Schweingruber, Dietz, 2001; Schweingruber, Poschlod, 2005). ªñºëòèéí ¿åèéí õèë 
çààã íü äèàìåòð áîëîí ýðòíèé áà ñ¿¿ëèéí ¿åèéí ºñºëòèéí ¿åèéí ãýðýëòýæ õàðàãäàõ 
öîðãîíóóäûí áàéðëàë íÿãòðàëààð (Ñîëîâüåâà, 1960; Ìèõàéëîâñêàÿ, 1960; Dietz, 
Schweingruber, 2002), äîòîîä ïåðèäåðèì (Moss, 1936;  Ëàäûãèíà, 1959),  ìºí æèë 
á¿ðèéí ¿¿ññýí  öàöðàã çýðãýýð òîä ÿëãàð÷ õàðàãäàíà (Ìèõàéëîâñêàÿ, 1960; 1967).
 F.H. Schweingruber è H. Dietz (2001) ºâñëºã áà ñººã óðãàìëûí ºñºëòèéí 
¿åèéí õèë çààãèéí á¿òýö Caryophyllaceae, Lamiaceae, Rosaceae çýðýã îâãèéí 
óðãàìàëä íèëýýä ñàéí òîãòâîðòîé õàðèí Dioscoreaceae è Primulaceae çýðýã îâãèéí 
óðãàìëóóäàä áàéíãà òîä èëýð÷ áàéäãèéã òýìäýãëýñýí áàéíà. Schweingruber, 
Dietz íàð (2001) ºâñëºã áîëîí ñººã óðãàìëûí õî¸ðäîã÷ êñèëåìûí ºñºëòèéí ¿å 
äàâõàðãûã àíãèëàëç¿éí õóâüä àâ÷ ¿çýýä Lamiaceae, Rosaceae  çýðýã îâãèéí îëîíõè 
òºëººëºã÷äºä òîä àæèãëàãääàãûã èëð¿¿ëñýí. Ãýòýë Asteraceae áà Apiaceae –èéí 
îâãèéí îëîí ç¿éëä óã øèíæ îãò èëýðäýãã¿éã (Dietz, Ullmann, 1997; Schweingruber, 
Dietz, 2001), ýñâýë çºâõºí íýã òºðëèéí õ¿ðýýíä òîõèîëääîãèéã (Schweingruber, 
Poschlod, 2005; Lui, Zhang, 2007; Stepanova et al., 2007) òîãòîîñîí áàéíà. 

ªâñëºã áà ñººã óðãàìëûí õî¸ðäîã÷ êñèëåìûí ºñºëòèéí ¿å äàâõàðãà íü 
óóð àìüñãàëûí óëèðëûí áàéäàë íýìýãäýõ òóòàì èëðýõ íü èõýñäýã ç¿é òîãòîëòîé  
(Schweingruber, Dietz, 2001). Óðãàìëûí óðãàõ îð÷íîîñ õî¸ðäîã÷ êñèëåìûí öîðãûí 
ãîë÷, öàöðàãûí áàéðëàë çýðýãò õýð íºëººëäºã òàëààð õýâëýëèéí ìýäýý áàðèìò 
òºäèéëºí ýëáýã òààðàëäàõã¿é áîëîâ÷ îð÷íû õ¿÷èí ç¿éë¿¿äýýñ ¿å äàâõàðãûí èëðýõ 
áàéäàë õàìààðäàã òàëààð áè÷ñýí áàéäàã. Schweingruber (2007) Brassicaceae-
èéí îâãèéí õýìæýýíä àëüïè, ñóáàëüïûí ÷èéãëýã íóòàãò óðãàõ óðãàìàëä ãîë 
òºëºâ õàãàñ öàãèðãàí öîðãî èëýðäãèéã òýìäýãëýñýí. Çàðèì óðãàìëûí òóõàéëáàë 
Prunella vulgaris L.,Veronica chamaedris L.-èéí ¿íäýñëýã èøèéí êñèëåìûí öîðãûí 
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íèéò òàëáàé õºðñíèé ÷èéãèéí äóòàãäëààñ õàìààð÷ áóóðäàã îíöëîã øèíæòýé 
(Ìàêàðîâà, 1985). Ò¿¿í÷ëýí  Silene vulgaris (Moench) Garcke–íèé ¿íäýñíèé 
êñèëåìûí öîðãûí òîî ýëñýí õºðñòýé ãàçàð øàâðàíöàð õºðñòýé íºõöºëä óðãàñíààñ 
èõ áàéäàã íü àæèãëàãäñàí áàéíà (Miller, 1934). Îð÷íû õàõèð íºõöºëä óðãàõ ñººã 
áà ºâñëºã óðãàìëûí ºñºëòèéí ¿å äàâõàðãà íàðèéñäàã òóë ÿëãàõàä õ¿íäðýëòýéí 
äýýð (Schweingruber, 2007) ºñºëòèéí ¿åèéí ºðãºí íü õóð òóíàäàñ èõòýé ÷èéãëýã 
æèë õóóðàé ãàíäóó æèëýýñ ãóðàâ äàõèí èõ áàéäàã îíöëîã Artemisia rutifolia Staphan 
ex Sprengl. èëýðñýí áàéíà (Âîðîíèí, Ðàçìàõíèíà, 2005). Èéíõ¿¿ æèëèéí òóðøèä 
óëèðëûí ººð÷ëºãäºõ áàéäàëòàé õîëáîîòîéãîîð çàãâàð ç¿éë óðãàìëûí ãîë ¿íäýñíèé 
õî¸ðäîã÷ êñèëåìûí ºñºëòèéí ¿å áóþó æèëèéí öàãèðàã ¿¿ñ÷ áèé áîëîõ îíöëîã 
øèíæýýð óðãàìëûí íàñ òîäîðõîéëîõûí çýðýãöýý òóõàéí ¿åèéí óóð àìüñãàë, îð÷íû 
íºõöëèéã òîãòîîõîä àøèãëàõ áîëîìæòîé (Ëàäûãèíà, 1959; Ñîëîâüåâà, 1960; 
Ñòåøåíêî, 1960; Ìèõàéëîâñêàÿ, 1960; Äîíñêîâà, 1968; Ñòàíþêîâè÷, Ñîëîâüåâà, 
1962; Ìèõàéëîâñêàÿ, Òèõîíîâà, 1971; Ìèõàéëîâñêàÿ, Ôåäîòîâà, 1976; Dietz, 
Ullmann, 1997; Arx, Dietz, 2005; Schweingruber, Poschlod, 2005). Ñóäëàà÷èä ãîë 
¿íäýñíèé õî¸ðäîã÷ êñèëåìûí æèëèéí öàãèðãèéã ÿíç á¿ðèéí àðãààð ñóäàëñíû 
äîòîð òîäîðõîé íàñòàé àòàðøñàí ãàçàð óðãàõ óðãàìëóóäûã ñîíãîí àâàõ (Ëàäûãèíà, 
1959), íàñ  íü òîäîðõîé óðãàìëûí ¿íäýñíèé àíàòîìûí ñóäàëãààãààð (Ëàäûãèíà, 
1959; Dietz, Ullmann, 1997;  Dietz, Fattorini, 2002; Schweingruber, Poschlod, 2005), 
íýã âåãåòàöûí õóãàöààíû òóðøèä õî¸ðäîã÷ êñèëåìûí á¿ðýëäýõ ÿâöûã àæèãëàõ 
(Ìèõàéëîâñêàÿ, Òèõîíîâà, 1971; Ìèõàéëîâñêàÿ, Ôåäîòîâà, 1976), ãýõ ìýò îëîí 
àðãóóäûã õýðýãëýñýí áàéíà. 

Ãîëëîñîí ¿íäýñòýé ºâñëºã óðãàìëûí íàñûã ãîë ¿íäýñíèé õî¸ðäîã÷ êñèëåìûí 
¿å äàâõàðãààð òîäîðõîéëîõîä ñóäàëãààíä õàìðàãäñàí îáúåêòûí àíãèëàëç¿éí, 
ìîðôîëîãèéí áîëîí ýêîëîãèéí ºâºðìºö øèíæýýñ õàìààð÷ çàðèì íýã õ¿íäðýë 
ãàðäàã. Òóõàéëáàë Chenopodiaceae-ûí îâãèéí îëîíõè òºëººëºã÷èä æèëä íýãýýñ 
èë¿¿ ìîäëîãèéí öàãèðàã ¿¿ñýõ òóë êñèëîõðîíîëîãûí àðãààð òýäãýýðèéí íàñûã 
òîãòîîõ áîëîìæ ìóóòàéã çàðèì ñóäëàà÷èä òîãòîîñîí áàéäàã (Stewart et al.,1940; 
Ðàáîòíîâ, 1946; Ñòåøåíêî, 1960). Óã àðãààð óðãàìëûí íàñ òîãîîõ íºãºº íýã õ¿íäðýë 
íü ¿íäýñíèé ïàðòèêóëÿöè ÿâàãäàæ  ¿íäýñíèé õ¿ç¿¿ õýä õýäýí õýñýãò õóâààãäàõ 
ó÷èð çºâõºí òóñãàé ñàëñàí ¿íäýñíèé ¿ðãýëæëýõ õóãàöààã òîãòîîõîä õ¿ðãýäýã 
(Ñèíüêîâñêèé, 1950; Ñòåøåíêî,1960), áàéõàä óðãàìàë õºãøèðºõèéí õýìæýýãýýð 
õî¸ðäîã÷ êñèëåìûí ºñºëòèéí ¿å çóëàìûí ¿éë àæèëëàãàà ñóëàðñíààñ ¿¿äýëòýéãýýð 
íàðèéñ÷ óðãàìëûí àìüäðàëûí ýõíèé æèë¿¿äýä êñèëåìûí äàâõàðãûí õèë çààã 
ìýäýãäýõ¿éö ÿëãààòàé áàéñíàà ñ¿¿ëèéí æèë¿¿äýä ÿëãàãäàõã¿é áîëîõ çýðýã õ¿íäðýë 
áèé (Äîíñêîâà, 1968; Ìèõàéëîâñêàÿ, 1980; è äð.). Êñèëîõðîíîëîãûí àðãûã õóóðàé 
ñýð¿¿í óóð àìüñãàëòàé ãàçàð óðãàõ óðãàìëóóäàä õýðýãëýõ íü èë¿¿ ¿ð ä¿íòýé õàðèí 
õºðñíèé ÷èéã èë¿¿äýëòýé íóòàãò óðãàìëûí èõýíõè îëîí íàñòàé õýñýã õóðäàí çàäàð÷ 
ÿëçàðäàã òóë óã àðãààð óðãàìëûí íàñ òîãòîîõîä òîõèðîìæ ìóóòàé (Schweingruber, 
Dietz, 2001). Ñ¿¿ëèéí ¿åèéí êñèëîõðîíîëîãèéí ñóäàëãààíû ä¿íãýýñ ¿çýõýä èõýíõè 
õî¸ð òàëò ¿ðò ºâñëºã óðãàìëûí ãîëëîñîí ¿íäýñíèé õî¸ðäîã÷ êñèëåìûí ºñºëòèéí 
¿å 4, çàðèì ç¿éëèéí óðãàìàëä 20-30 þìóó 50-ààñ õ¿ðäýã (Schweingruber, Dietz, 
2001) áàéíà. ÀÍÓ-ûí Ìè÷èãàí íóóðûí îð÷èìä 60 ç¿éë ºâñëºã óðãàìàëä êñèëåìûí 
öàãèðãààð óðãàìëûí íàñ òîãòîîõ ñóäàëãàà õèéñýí ä¿íãýýñ ¿çýõýä òýäãýýðèéí 80%-
ä 2-5 íàñòàé, 20% íü 6 ò¿¿íýýñ äýýø íàñòàé íü òîãòîîãäîæýý (Dietz, Schweingruber, 
2002). Õàðèí òºâ áà áàðóóí Åâðîïûí ãîëëîñîí ¿íäýñòýé óðãàìëûí îëîíõè íü1-4 
íàñòàé áàãààõàí õýñýã 20 íàñòàé áàéãààã ÷ òîãòîîñîí àæèë áèé (Schweingruber, 
Dietz, 2001; Schweingruber, 2007). Çàðèì îâîã, òºðëèéí óðò õóãàöààãààð óðãàõ 
ºâñëºã óðãàìëûí íàñ òîãòîîñîí ä¿íã 1-ð õ¿ñíýãòýíä õàðóóëàâ.



Ботаникийн хүрээлэнгийн эрдэм шинжилгээний бүтээл ,  №24 ,  2012   Scientifi c Proceedings Institute of Botany

~251~

Õýâëýëèéí ìýäýý áàðèìòààñ ¿çýõýä Artemisia-ãèéí òºðëèéí çàðèìäàã 
ñººãºíöºð áîëîí íèéëìýë öýöýãòíèé îâãèéí çàðèì òºðëèéí óðãàìëóóä 50-60 çàðèì  
íü 100 íàñòàé áóþó õàìãèéí óðò íàñòàé áàéíà (Stewart et al.,1940; Ðàáîòíîâ, 1946; 
Ñòàíþêîâè÷, 1949; Âîðîíèí, Ðàçìàõíèíà, 2005). Ìºí óðãàìëûí íàñ  òààëàìæòàé 
íºõöºëä  íýìýãäýõèéí õàìò (Ñòàíþêîâè÷, 1949; Ëàäûãèíà, 1959; Ñòåøåíêî, 1979; 
Schweingruber, Dietz, 2001; Schweingruber, 2007) áàéãàëèéí óðãàõ îð÷èí äîðîéòñîí 
þóìóó ººð îð÷èíä óðãàñíààñ èë¿¿ áàéäàã (Dietz, Schweingruber, 2002).

Äýýðõ ñóäàëãààíóóäûí ¿ð ä¿íãýýñ ¿çýõýä ñººã áîëîí ºâñëºã êñèëîõðîíîëîãèéí 
ñóäàëãàà õèéñíýýð îëîí æèëèéí ìîíèòîðèíã àæèãëàëò õèéëã¿éãýýð ïîïóëÿöèéí 
îëîí æèëèéí ò¿¿õ, áèîìàññ õóðèìòëàãäàõ õºäëºë ç¿é (Ëàäûãèíà, Ëèòâèíîâà, 
1963), íºõºí ñýðãýëòèéí ýð÷èì (Stewart et al., 1940; Ñòàíþêîâè÷, 1948, 1949; 
Ñèíüêîâñêèé, 1950; Ëàäûãèíà, 1959), á¿ëãýìäýë äýõ ç¿éë õîîðîíäûí õàðèëöàí 
¿éë÷ëýõ áàéäàë (Ðàáîòíîâ, 1946; Dietz et al., 1999; Dietz, 2002; Moloney et al., 
2009), óðãàìàëæèëòàíä õ¿íèé ¿ç¿¿ëýõ íºëºº (Dietz, Ullmann, 1998; Rixen et al., 
2004) ãýõ ìýò ýêîëîãè, áèîëîãèéí îëîí àñóóäëûã øèéäýõ ºðãºí áîëîëöîîòîé íü 
õàðàãäàæ áàéíà.

1-ð õ¿ñíýãò
ªâñëºã çàðèì ç¿éë óðãàìëûí íàñûã êñèëîõðîíîëîãèéí àðãààð òîäîðõîéëñîí ä¿í

(Schweingruber, Poschlod, 2005).
 

 Îâîã Íàñ, æèëýýð
Alchemilla alpina L. Rosaceae >23
Anemone montana Hoppe Ranunculaceae 7
Anemone nemorosa L. Ranunculaceae >5
Artemisia campestris L. Asteraceae 5
Armeria maritima (Mill.) Willd. Plumbaginaceae 30
Cardaria draba (L.) Desv. Brassicaceae 8
Dianthus silvestris Wulfen Caryophyllaceae 8
Eritrichium nanum (L.) Gaud. Boraginaceae >30
Gentiana lutea L. Gentianaceae 40
Gentiana pneumonante L. Gentianaceae 13
Globularia punctata Lapeyr. Plantaginaceae 20
Hippocrepis comosa L. Fabaceae 40
Hyssopus offi cinalis L. Lamiaceae 5-6
Liatris aspera Michx. Asteraceae 40
Lythrum salicaria L. Lythraceae 8
Nasturtium microphyllum Rchb. Brassicaceae 7
Nasturtium offi cinale R.Br. Brassicaceae 7
Peucedanum palustre (L.) Moench Apiaceae 7
Plantago major L. Plantaginaceae 20
Plantago lanceolata L. Plantaginaceae 12
Polemonium caeruleum L. Polemoniaceae 10
Stachys recta L. Lamiaceae 7
Taraxacum vulgare Schrank Asteraceae 5
Teucrium chamaedrys L. Lamiaceae 14
Teucrium montanum L. Lamiaceae 33
Trifolium pallescens Schreber Fabaceae 11
Tunica saxifraga (L.) Scop. Caryophyllaceae 9-10



Ботаникийн хүрээлэнгийн эрдэм шинжилгээний бүтээл ,  №24 ,  2012   Scientifi c Proceedings Institute of Botany

~252~

Íîì ç¿é
Àðåôüåâ Ñ.Ï.,  Äåíäðîõðîíîëîãè÷åñêèå èññëåäîâàíèÿ è äèíàìèêà áèîòû â òàçîâñêîé 

ñóáàðêòèêå, Вестник экологии, лесоведения и ландшафтоведения, 2007,  ¹7, Ñ. 85-96
Âàñèëåâñêàÿ Â.Ê., 1940. Àíàòîìî-ìîðôîëîãè÷åñêèå îñîáåííîñòè ðàñòåíèé õîëîäíûõ è æàðêèõ 

ïóñòûíü Ñðåäíåé Àçèè, Ученые записки Ленинградского университета, ñåðèÿ áèîëîãè÷åñêàÿ, ò. 14, ¹4, Ñ. 
48-158.

Âàñèëåâñêàÿ Â.Ê., Î íåêîòîðûõ êîððåëÿöèÿõ â ñòðîåíèè ðàñòåíèé, Труды Петергофского 
биологического института ЛГУ, 1962, ¹19, Ñ. 3-16.

Âîðîíèí Â.È., Ðàçìàõíèíà Ò.Á., Artemisia rutifolia (Asteraceae) – íîâûé èíäèêàòîð äîëãîâðåìåííîé 
äèíàìèêè àòìîñôåðíîãî óâëàæíåíèÿ, Ботанический журнал, 2005, ò. 90, ¹10, Ñ. 1565-1572

Ãàëàçèé Ã.È., Íåêîòîðûå äàííûå î äëèòåëüíîñòè æèçíè ïèæìû (Tanacetum sibiricum) è ïðîñòðåëà 
(Pulsatilla turczaninowii), Ботанический журнал, 1954, ò. 89, ¹6, Ñ. 98-102.

Ãàìàëåé Þ.Â., Ñòðóêòóðíî-ôóíêöèîíàëüíûé áàçèñ äåøèôðèðîâàíèÿ  ìåòåîèíôîðìàöèè 
ðàñòåíèé, Ботанический журнал, 2006, ò.91, ¹3 , Ñ. 361-374.

Äîíñêîâà À.À., Æèçíåííûé öèêë êëåâåðà ñõîäíîãî (Trifolium ambiguum MB) â óñëîâèÿõ 
âûñîêîãîðèé Êàâêàçà,  Бюллетень МОИП, îòäåëåíèå áèîëîãèè, 1968,  ò. LXXIII (4), Ñ. 47-62 

Æóêîâà Ë.À.,  Ìíîãîîáðàçèå ïóòåé îíòîãåíåçà â ïîïóëÿöèÿõ ðàñòåíèé, Экология, 2001, ¹3, Ñ. 
169-179

Êîë÷èí Á.À., ×åðíûõ Í.Á., Дендрохронология Восточной Европы, Ìîñêâà: Íàóêà, 1977, 128 ñ.
Ëàäûãèíà Ã.Ì., Î ïðîâåðêå ìåòîäîâ îïðåäåëåíèÿ âîçðàñòà ïóñòûííûõ ïîëóêóñòàðíè÷êîâ ïî 
ãîäîâûì êîëüöàì è î âëèÿíèè àáñîëþòíîé âûñîòû íà èõ âîçðàñò, Известия АН Таджикской ССР, 
1959, âûï. 2 (29), Ñ. 115-120.
Ëàäûãèíà Ã.Ì., Ëèòâèíîâà Í.Ï., Ê âîïðîñó èçó÷åíèå áèîëîãè÷åñêîãî çàïàñà Artemisia rhodantha 

Rupr. íà  Ïàìèðå, Труды Памирской биологической станции, 1963, ò.1, Ñ. 181-188. 
Ëèòâèíîâà Í.Ï., Íåêîòîðûå îñîáåííîñòè ñòðóêòóðû ïîïóëÿöèé ïîëóêóñòàðíè÷êîâ ïàìèðñêèõ 
ïóñòûíü, Проблемы ботаники, 1979, ò. 14, âûï. 2, Ñ. 95-99.
Ìàêàðîâà Î.À., Âëèÿíèå âëàæíîñòè ïî÷âû íà àíàòîìè÷åñêóþ ñòðóêòóðó êîðíåâèù ÷åðíîãîëîâêè 
îáûêíîâåííîé è âåðîíèêè äóáðàâíîé,  Взаимодействие между компонентами экологических 
систем, Êàçàíü: èçä-âî Êàçàíñêîãî óí-òà, 1985, Ñ. 82-94.
Ìèõàéëîâñêàÿ È. Ñ. Âîçðàñòíûå àíàòîìè÷åñêèå ñòðóêòóðû ñòåðæíåâûõ êîðíåé íåêîòîðûõ 
Leguminosae, Ботанический журнал, 1960, ò.45, ¹6, Ñ. 875-880
Ìèõàéëîâñêàÿ È. Ñ. Î âîçðàñòå îñîáåé ïîïóëÿöèé Lotus corniculatus L., Ботанический журнал, 

1967, ò.62, ¹3, Ñ. 379-385
Ìèõàéëîâñêàÿ È.Ñ. Âîçðàñòíûå àíàòîìî-ìîðôîëîãè÷åñêèå èçìåíåíèÿ ïîäçåìíûõ îðãàíîâ 
æåëòîé ëþöåðíû  (Medicago falcata L.), Бюллетень МОИП, îòä. áèîë., 1972, ò. 127 (1), Ñ. 88-102.
Ìèõàéëîâñêàÿ È.Ñ. Àíàòîìè÷åñêèå îñîáåííîñòè êîðíåâèù íåêîòîðûõ ìíîãîëåòíèõ òðàâ, 

Жизненные формы: структура, спектры и эволюция, Ìîñêâà: Íàóêà, 1980, Ñ. 141-161.
Ìèõàéëîâñêàÿ È.Ñ., Òèõîíîâà Â.Ë., Ê îïðåäåëåíèþ âîçðàñòà ëàï÷àòêè ïðÿìîñòîÿ÷åé (Potentilla 

erecta (L.) Raeusch.), Научные доклады высшей школы, биологические науки, 1971, ¹7, Ñ. 66-69.
Ìèõàéëîâñêàÿ È.Ñ., Ôåäîòîâà Ò. À, Àíàòîìè÷åñêàÿ ñòðóêòóðà êîðíåâèùà P. alba L. â îíòîãåíåçå, 

Бюллетень МОИП, îòäåëåíèå áèîëîãèè, 1976, ò. 81, âûï.2, Ñ. 99-108
Ìîêååâà Å.À., Анатомо-биологические исследования люцерны, Òàøêåíò: Ãîñ. ñ-õ èçä-âî ÓçÑÑÐ, 

1940,123 ñ.
Ðàáîòíîâ Ò.À. , Âîçðàñòíîé ñîñòàâ ïîïóëÿöèé íåêîòîðûõ ïóñòûííûõ ðàñòåíèé, Успехи 

современной биологии, 1946, ò. 22, âûï. 3, Ñ. 435-438.
Ðàáîòíîâ Ò.À., Ìåòîäû îïðåäåëåíèÿ âîçðàñòà è äëèòåëüíîñòè æèçíè ó òðàâÿíèñòûõ ðàñòåíèé, 

Полевая геоботаника, Ìîñêâà, èçä-âî ÀÍ ÑÑÑÐ, 1960, ò. II, Ñ. 249-262.
Ðàäêåâè÷ Î.Í., Ðàçâèòèå ñêëåðåíõèìû â îñåâûõ îðãàíàõ ñðåäíå-àçèàòñêèõ ãåëîôèòîâ, 

Бюллетень СА ГУ, 1926, ¹14, Ñ. 145-160.
Ñèíüêîâñêèé Ë.Ï., Âîçðàñòíûå èçìåíåíèÿ ïóñòûííûõ ïîëóêóñòàðíè÷êîâ, Сообщения Таджикского 

филиала АН СССР, 1950, âûï. 29, Ñ. 37-40.
Ñîëîâüåâà Ì.Ï., Âîçðàñòíûå àíàòîìè÷åñêèå îñîáåííîñòè êîðíåâîé ñèñòåìû ïðóòüåâèäíîãî 

ìîëî÷àÿ Euphorbia virgata W.K. , Ученые записки МГПИ им. В.И. Ленина, ô-ò åñòåñòâîçíàíèÿ, 1960, âûï. 
4, Ñ. 76-80.

 Ñòàíþêîâè÷ Ê.Â., Çàâèñèìîñòü âîçðàñòíîãî ñîñòàâà ïîïóëÿöèé ïóñòûííûõ ïîëóêóñòàðíè÷êîâ è 
èõ  âîçîáíîâëåíèÿ îò âîçäåéñòâèÿ ðàçëè÷íûõ ôàêòîðîâ âíåøíåé ñðåäû íà Ïàìèðå, Сообщения 
Таджикского филиала АН СССР, 1948, âûï. 9,Ñ. 37-40.
Ñòàíþêîâè÷ Ê.Â., Õîä âîçîáíîâëåíèÿ è âîçðàñòíîé ñîñòàâ ïîïóëÿöèé ïîëóêóñòàðíè÷êîâ â 
âûñîêîãîðíûõ ïóñòûíÿõ Âîñòî÷íîãî Ïàìèðà,  Доклады АН СССР, 1949, ò. 64, ¹ 4, Ñ. 563-565.
Ñòàíþêîâè÷ Ê.Â., Ñîëîâüåâà Ò.Ï., Î ïðîâåðêå ìåòîäà îïðåäåëåíèÿ âîçðàñòà ïóñòûííûõ 

ïîëóêóñòàðíè÷êîâ,  Известия отделения биологических наук АН Таджикской ССР, 1962, âûï. 2(9), Ñ. 54-56.
Ñòåïàíîâà À.Â., Ðàçíîîáðàçèå àíàòîìè÷åñêîãî ñòðîåíèÿ êîðíåâèù â ðîäå Potentilla L., 

Ботанический журнал, 2005, ¹9, ò. 90, Ñ. 1378-1388.
Ñòåøåíêî À.Ï., Î ìåòîäàõ îïðåäåëåíèÿ âîçðàñòà è äëèòåëüíîñòè æèçíè ïóñòûííûõ 

ïîëóêóñòàðíè÷êîâ, Полевая геоботаника, Ìîñêâà, èçä-âî ÀÍ ÑÑÑÐ, 1960, ò. II, Ñ. 263-278.
Ñòåøåíêî À.Ï., Ìîðôîëîãèÿ è íåêîòîðûå äàííûå î âîçðàñòå è äëèòåëüíîñòè æèçíè ìíîãîëåòíèõ 

òðàâÿíèñòûõ ðàñòåíèé ëóãîâ Ïàìèðà, Труды Памирской биологической станции, 1963, ò.1, Ñ. 204-242.
Ñòåøåíêî À.Ï., Âîçðàñòíîå ñîñòîÿíèå è êàëåíäàðíûé âîçðàñò ïóñòûííûõ ðàñòåíèé, Структура 

и динамика растительного покрова (материалы конференции), Ìîñêâà, èçä-âî Íàóêà, 1977, Ñ. 125-126.
Ñòåøåíêî À.Ï.,  Äëèòåëüíîñòü æèçíè ïóñòûííûõ ðàñòåíèé â ðàçëè÷íûõ óñëîâèÿõ ïðîèçðàñòàíèÿ, 

Проблемы ботаники, 1979, ò. 14, âûï. 2, Ñ. 108-112
Arx von G., Dietz H., Growth rings in the roots of temperate forbs are robust annual markers, Plant 

Biology, 2006, vol. 8, pp. 224-233.
Arx von G., Edwards P. J., Dietz H., Evidence for life history changes in high-altitude populations of 

three perennial  forbs, Ecology, 2006, vol. 87, ¹ 3, pp. 665-674.
Blasing T.J. Duvick D.N., Filtering the effects of competition from ring-width series, Tree-ring Bulletin, 



Ботаникийн хүрээлэнгийн эрдэм шинжилгээний бүтээл ,  №24 ,  2012   Scientifi c Proceedings Institute of Botany

~253~

1983, vol. 43, pp. 19-30
Brubaker L.B., Effect of defoliation by Douglas-Fir tussock moth on ring sequences of Douglas-Fir 

and Grand Fir, Tree-ring Bulletin, 1978, vol. 38, p. 49-60
Dietz H., Plant invasion patches – reconstructing pattern and process by means of herb-chronology, 

Biological invasions, 2002, vol. 4, pp. 211-222. 
Dietz H., Fattorini M., Comparative analysis of growth rings in perennial forbs grown in an alpine 

restoration experiment, Annals of Botany, 2002, v. 90, pp. 663-668. 
Dietz H., Fischer M. & Schmid B., Demographic and genetic invasion history of a 9-yr old roadside 

population of Bunias orientalis L. (Brassicaceae), Oecologia, 1999, vol.120, pp. 225-234.
Dietz H., Schweingruber F.H., Annual rings in native and introduced forbs of lower Michigan, U.S.A.,  

Canadian journal of Botany/ Rev. Can. Bot., 2002, vol. 80(6), pp. 642-649. 
Dietz H., Ullmann I., Age-determination of dicotyledonous herbaceous perennials by means of annual 

rings: exception or rule?, Annals of  Botany, 1997, vol. 80, pp. 377-379.
Dietz H., Ullmann I. 1998, Ecological application of “herbchronology”: comparative stand age structure 

analyses of the invasive plant Bunias orientalis L., Annals of Botany, vol. 82, pp. 471-480. 
Ejankowski W., Effect of waterlogging on regeneration in the dwarf birch (Betula nana), Biologia, 

2008, vol. 63/5, pp. 670—676.
Erschbamer B., Retter V., How long can glacier species live?, Flora, Morphology, Distribution, 

Functional Ecology of  Plants, 2004, vol. 199, pp. 500-504.
Euler R.C., Gumerman G.J., Karlstrom T.N.V., Dean J.S., Hevly R.H., The Colorado plateaus: cultural 

dynamics and paleoenvironment, Science, 1979, vol. 205, ¹4411, pp. 1089-1101.
Grissino-Mayer H.D., An update list of species used in tree-ring research, Tree-ring Bulletin, 1993, 

vol. 53, pp. 17-43.
Haneka K., De Boodt R., Herremans V., De Pauw H., Van Acker J., Van de Velde C., Beeckman 

H., Late Gothic altarpieces as sources of information on medieval wood use: a dendrochronological and art 
historical survey, IAWA Journal, 2005, vol. 26 (3), pp. 273-298.

Henry J. D., Swan J. M. A., Reconstracting forest history from live and dead plant material – an 
approach to the study of forest succession in southwest New Hampshire, Ecology, 1974, vol.55, pp. 772-783.

Holzhauser H., Zumbühl H. J., Glacier Fluctuations in the Western Swiss and French Alps in the 16th 
Century, Climatic Change, 1999, vol. 43, ¹1, pp. 223-237.

Kuer V. Erschbawer B., Comparative study between morphology and age of Trifolium pallescens in 
a glacier foreland of the Central Alps, Flora, Morphology, Distribution, Functional Ecology of Plants, 2002, vol. 
197, pp. 379-384. 

Levin D.A., The age structure of a hybrid swarm in Liatris (Compositae), Evolution, 1973, vol. 27, pp. 
532-535.

Liu Y. B., Zhang Q. B., Growth rings of roots in perennial forbs in Duolun grassland, Inner Mongolia, 
China, Journal of Integrative Plant Biology, 2007, vol. 49 (2), pp. 144−149.

McBride J. R., Analysis of tree rings and fi re scars to establish fi re history,  Tree-ring Bulletin, 1983, 
vol. 43, pp. 51-67.Miller M.E. 1934, Anatomy of Silene vulgaris and Silene maritima as related to ecologial and 
genetical problems, The New Phytologist, vol. 33, pp. 77-95.  

Moloney K.A., Knaus F., Dietz H., Evidence for a shift in life-history strategy during the secondary 
phase of a plant invasion,  Biological Invasions, 2009, vol. 11, pp. 625-634.

Moss E.H., The ecology of Epilobium angustifolium with particular reference to rings of periderm in the 
wood, American Journal of Botany, 1936, vol. 23, ¹2, pp. 114-120 

Olesen J.M, Ehlers B.K., Age determination of individuals of Corydalis species and other perennial 
herbs, Nordic Journal of Botany, 2001, vol. 21, pp.187-193. 

Rayback S.A., Henry G.H.R., Dendrochronological potential of the arctic dwarf-shrub Cassiope 
tetragona, Tree-ring Research, 2005, vol. 61(1), pp. 43-53. 

Rixen C., Casteller A., Schweingruber F.H., Stoeckli V., Age analysis helps to estimate plant 
perfomance on ski pistes, Botanica Helvetica, 2004, vol.114/2, pp. 127-138.

Rolland C., Tree-ring and climate relationships for Abies alba in the internal Alps, Tree-ring Bulletin, 
1993, vol. 53, pp.1-11.

Schweingruber F.H., Tree rings and environment. Dendroecology, Berne, Switzerland: Paul Haupt, 1996, 
609 pp.

Schweingruber F.H., Wood Structure and Environment, Berlin, Heidelberg, New York: Springer-Verlag, 
2007, 280pp.

Schweingruber F.H., Dietz H., Annual rings in the xylem of draft shrubs and perennial dicotyledonous 
herbs , Dendrochronologia, 2001, vol. 19(1) , pp. 115-126.

Schweingruber F.H., Poschlod P., Growth rings in herbs and shrubs: life-spine, age determination 
and stem anatomy, Forest Snow and Landscape Research, 2005, vol. 79, pp. 197-415.

Serre F., The dendroclimatological value of the European Larch (Larix decidua Mill.) in the French 
Maritime Alps, Tree-ring Bulletin, vol. 38, 1978, pp. 25-34.

Stepanova A., Chavchavadze E.S., Jansen S., Comparative wood anatomy of perennial shoots of 
Potentilla L.(Rosaceae),  IAWA Journal, 2007, vol. 28(4), pp. 405-421.

Stewart G.W., Cottam P., Hatchings S., Infl uence of inrestricted grazing on northern salt desert plant 
associations in western Utah, Journal of Agricultural research, 1940, vol. 60, ¹5, pp. 289-316.

Vaganov E.A., Hughes M.K., Shashkin A.V., Growth Dynamics of Conifer Tree Rings. Images of Past and 
Future Environments, Berlin, Heidelberg: Springer-Verlag, 2006, 354 pp.



Ботаникийн хүрээлэнгийн эрдэм шинжилгээний бүтээл ,  №24 ,  2012   Scientifi c Proceedings Institute of Botany

~254~

Ðåçþìå

ÊÑÈËÎÕÐÎÍÎËÎÃÈß ÒÐÀÂßÍÈÑÒÛÕ È ÏÎËÓÄÐÅÂÅÑÍÛÕ 
ÄÂÓÄÎËÜÍÛÕ ÐÀÑÒÅÍÈÉ

1Öîîæ Ø., 2Ñòåïàíîâà À.Â., Áîëîðìàà Ö., 1Öýðýíõàíä Ã.
1 Èíñòèòóò Áîòàíèêè ÀÍÌ 

2 Áîòàíè÷åñêèé èíñòèòóò èì. Â.Ë. Êîìàðîâà ÐÀÍ
3 SDC funded “Linking Herders to Carbon Market“ project

Àííîòàöèÿ:
Â ñòàòüå ïðåäñòàâëåí îáçîð ðàáîò, ñîäåðæàùèõ ñâåäåíèÿ î âñòðå÷àåìîñòè 

è ñòðîåíèè ñëîåâ ïðèðîñòà âî âòîðè÷íîé êñèëåìå êîðíåé è êîðíåâèù 
òðàâÿíèñòûõ è ïîëóäðåâåñíûõ ðàñòåíèé. Ïðîàíàëèçèðîâàíû âîçìîæíîñòè 
èñïîëüçîâàíèÿ ñëîåâ ïðèðîñòà âòîðè÷íîé êñèëåìû ãëàâíîãî êîðíÿ òðàâÿíèñòûõ 
è ïîëóäðåâåñíûõ ðàñòåíèé äëÿ îïðåäåëåíèÿ èõ âîçðàñòà, ðåøåíèÿ âîïðîñîâ 
ýêîëîãèè è ïîïóëÿöèîííîé áèîëîãèè.

Ñëîè ïðèðîñòà â êîðíå ïðèñóòñòâóþò ó áîëüøèíñòâà âèäîâ ñòåðæíåêîðíåâûõ 
òðàâÿíèñòûõ è ïîëóäðåâåñíûõ ðàñòåíèé ñåçîííîãî êëèìàòà. Âèäû ñ îò÷åòëèâûìè 
ñëîÿìè ïðèðîñòà îáíàðóæåíû âî âñåõ èññëåäîâàííûõ ê íàñòîÿùåìó âðåìåíè 
ñîîáùåñòâàõ è íå èìåþò óçêîé ñèñòåìàòè÷åñêîé ïðèóðî÷åííîñòè, âñòðå÷àÿñü â 
øèðîêîì ñïåêòðå ðîäîâ è ñåìåéñòâ. 

Êëþ÷åâûå ñëîâà: êñèëîõðîíîëîãèÿ, äâóäîëüíûå ðàñòåíèÿ
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ÌÎÍÃÎËÛÍ ÓÐÃÀÌÀË ÑÓÄËÀËÛÍ ÀÍÕÍÛ ÝÐÄÝÌÒÝÍ ÝÌÝÃÒÝÉ
(äîêòîð (Sc.D), ïðîôåññîð Ãîí÷èãèéí Öýðýíáàëæèäûí 80 íàñíû îéä)

Öýðýíõàíä Ã.
ØÓÀ-èéí Áîòàíèêèéí õ¿ðýýëýí

 Ã. Öýðýíáàëæèä 1932 îíä Çàâõàí 
àéìãèéí Ò¿äýâòýé ñóìûí “Óëààí 
àéðàã” õýìýýõ íóòàãò ìýíäýëñýí. 1939-
1943 îíä Ò¿äýâòýé ñóìàíä áàãà 
áîëîâñðîë, 1943-1946 îíä Æàâõëàíò 
õîòîä á¿ðýí áóñ äóíä áîëîâñðîë, 
1946-1948 îíä Óëààíáààòàð õîòûí 
áàãø áýëòãýõ òåõíèêóìûã ä¿¿ðãýæ, 
äóíä ñóðãóóëèéí õèìè-áèîëîãèéí 
áàãø ìýðãýæëèéã ýçýìøñýí þì. 

Òýðýýð 1948-1955 îíä äóíä 
ñóðãóóëüä õèìè-áèîëîãèéí áàãø, 1955-
1956 îíä øèíæëýõ óõààíû õ¿ðýýëýíä 
ëàáîðàíò, 1956-1960 îíäóóäàä 
ÌÓÈÑ-ä ñóðàëöàæ, áèîëîãè-áîòàíèê÷ 

ìýðãýæèë ýçýìøèí óëìààð 1960-1961 îíä Óëààíáààòàð õîòûí óóãàí ñóðãóóëü áîëîõ 
3-ð àðâàí æèëä áàãøèëæ áàéâ. 

Ïðîôåññîð, äîêòîð Ã. Öýðýíáàëæèäûí óðãàìàë ñóäëàëûí 
øèíæëýõ óõààíä îðóóëñàí õóâü íýìýð

 Ã. Öýðýíáàëæèä 1961 îíîîñ ºíººã õ¿ðòýë 50 ãàðóé æèë Ãàçàðç¿é, Áèîëîãè, 
Áîòàíèêèéí õ¿ðýýëýíä òóñëàõ àæèëòíààñ ýðäýì øèíæèëãýýíèé òýðã¿¿ëýõ àæèëòàí, 
øèíæëýõ óõààíû äîêòîð, ïðîôåññîð õ¿ðòëýý òàñðàëòã¿é àæèëëàæ áàéíà. Äîêòîð 
Öýðýíáàëæèä “ÁÍÌÀÓ–ûí òàðèàëàíãèéí ãîö õºíººëò õºë ãàçðûí óðãàìëûí çóðàãò 
öîìîðëèã” òîâõèìëûã áóñàä ýðäýìòýí ñóäëàà÷èäòàé õàìòðàí òóóðâèñàí íü ò¿¿íèé 
ýðäýì íîìûí àæëûí ãàðàà áàéñàí. 

Äîêòîð Öýðýíáàëæèä Ìîíãîë îðîíä 49 îâãèéí 212 òºðºëä õàìààðàõ 438 ç¿éë 
õºë ãàçðûí óðãàìàëòàéã òîãòîîæ, Ìîíãîë îðíû óðãàìëûí àéìàãò 8 ç¿éë óðãàìàë 
íýìñýí íü ò¿¿íèé ñóäàëãààíû àæëûí íýãýýõýí ¿ð ä¿í þì. 

Õºë ãàçðûí óðãàìëûí òàðõàö óðãàìàë ãàçàðç¿éí ä¿¿ðã¿¿äýä õàðèëöàí àäèëã¿é 
áàéãàà íü áàéãàëü, öàã óóðûí ¿íäñýí õ¿÷èí ç¿éëèéí çýðýãöýý óëñ ã¿ðíèé ñî¸ë 
èðãýíøëèéí ò¿¿õ, ÿëàíãóÿà õºäºº àæ àõóé, ãàçàð òàðèàëàíãèéí ò¿¿õýí õºãæèë õ¿íèé 
¿éë àæèëëàãààíû íºëººëëººð äàâõàð íºõöºëäñºí õàìààðàë õîëáîîòîéã òîãòîîñîí 
áàéíà. 

¯¿íèé çýðýãöýýãýýð ìîíãîë îðíû õºë ãàçðûí óðãàìëûí ¿¿ñýí á¿ðýëäýõ ò¿¿õýí 
ÿâö çºâõºí óðãàìëûí ç¿éë, óäàì ç¿éí òàëààñàà áóñ áèîëîãèéí òàëààñàà ¿çâýë, ìîíãîë 
îðíû óðãàìàë-ãàçàðç¿éí òîéðãóóäàä  ººð õîîðîíäîî àäèëñàí îéðòîõ áà àëñëàí õîëäîõ 
òîäîðõîé õýì õýìæýýãýýð á¿ðýëäýí òîãòîõ ç¿é òîãòîëòîé ãýñýí îíîëûí ä¿ãíýëòýíä 
õ¿ð÷ýý.  

Ìºí Ìîíãîë îðíû ãàçàð òàðèàëàíä ºðãºí äýëãýðñýí 183 ç¿éë òàðèàëàíãèéí 
õºë ãàçðûí óðãàìëûí äàñàí çîõèöîõ ÷àäàâõèéí çàäëàã õèéæ, ¿íýëýí òýäãýýðèéã 
äàñàí çîõèöîõ ÷àäàâõèàð íü 7 àíãè, 17 çýðýã áîëãîí àíãèëæ, õºë ãàçðûí óðãàìëûí 
äàñàí çîõèöîõ îíòîãåíåç áà ôèëîãåíåç õºãæèë áàéãàëèéí óðãàìëààñ èë¿¿ óÿí õàòàí 
áèîëîãèéí ìåõàíèçìààð ÿâàãäàæ áàéíà ãýñýí îíîëûí õýä õýäýí òîìîîõîí ä¿ãíýëò 
õèéñýí íü Öýðýíáàëæèä äîêòîðûí óðãàìàë ñóäëàëûí øèíæëýõ óõààíä îðóóëñàí 
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òîìîîõîí õóâü íýìýð þì.
Ïðîôåññîð Ã.Öýðýíáàëæèä ñóäàëãàà øèíæèëãýýíèé àæëûí ¿íäñýí öºìèéã 

òîäîðõîéëîõäîî Õºë ãàçðûí óðãàìàë íü áàéãàëü äýëõèé äýýð íýí ýýëòýé, ìàíàé 
ãàðèãèéí ìºíõèéí íîãîîí á¿ðõ¿¿ëèéí ¿¿ðãèéã ã¿éöýòãýí ýêîñèñòåìèéí õýâèéí õàì 
á¿ðäëèéã íºõöºëä¿¿ëýí õàìãààëàõ, ñýðãýýõ ¿íäñýí íºõöëèéã óðüä÷èëàí á¿ðä¿¿ëýõ 
õîñã¿é ¿éëäýëòýéãýýðýý áàéãàëü ýõ äýëõèéí øàðõûã ýäãýýõ, ººðèéíõ íü áèî íºõººñ, 
ò¿¿íèé íºõºí òºëæèëòèéã ýõëýí ã¿éöýòãýã÷ óóãàí óðãàìàë ãýñýí ä¿ãíýëòýíä  õ¿ð÷ýý. 

Ïðîôåññîð Ã.Öýðýíáàëæèäûí îíîëûí ýíýõ¿¿ ä¿ãíýëò íü ýä¿¿ãýý ìàíàé îðíû 
äîðîéòîæ ýâäýðñýí ãàçðûã íºõºí ñýðãýýõ ¿éë àæèëëàãààíä ÷óõàë à÷ õîëáîãäîëòîé 
ä¿ãíýëò áîëñíûã îíöëîí òýìäýãë¿¿øòýé. 

Óðãàìàë ñóäëàëûí øèíæëýõ óõààíû Ìîíãîëûí àíõíû ýìýãòýé ýðäýìòýí, 
øèíæëýõ óõààíû äîêòîð Ã. Öýðýíáàëæèäûí òóóðâèñàí Ìîíãîë îðíû õºë ãàçðûí 
óðãàìëûí ºíãºò öîìîã (2002), Ìîíãîë îðíû õºë ãàçðûí óðãàìàë (1996) çýðýã òîìîîõîí 
á¿òýýë¿¿ä íü óðãàìàë ñóäëàà÷èä, áàãø, îþóòàí ñóðàã÷, óðãàìëûí ìýðãýæèëòýí, 
áàéãàë õàìãààëàã÷èä,  óðãàìàë ñîíèðõîã÷èä, ãàçàð òàðèàëàí ýðõýëäýã êîìïàíèóä, 
àæèë õýðýã÷ õ¿í á¿ðèéí ãàðûí àâëàãà, øèðýýíèé íîì áîëæ áàéíà. 
 Áèîëîãèéí øèíæëýõ óõààíû äîêòîð, ïðîôåññîð Ãîí÷èãèéí Öýðýíáàëæèä òàíû 
80 íàñíû ñ¿¿äýð òîõèîæ áàéãàà ºëçèéòýé àãààä ýíýõ¿¿ ò¿¿õýí ìº÷èéã òîõèîëäóóëàí 
òàíüäàà ýð¿¿ë ýíõ, óðò óäààí íàñàëæ, àðâèí èõ á¿òýýë òóóðâèõûí ºëçèéòýé ñàéõàí 
åðººëèéã ºðãºí ºðãºí äýâø¿¿ëüå.

Ñàéí ¿éëñ äýëãýðýõ áîëòóãàé
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