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Primary screening of original diploid species and induced 
autotetraploids after induction of single node cutting of 
three populations of perennial diploid Medicago sativa ssp 
caerulea: (Karaj1, Karaj2 and Tehran) and five annual 
diploid alfalfa species: (M. lupulina, M. radiata, M. rijidula, 
M. truncatula, M. turbinata) with three concentrations 
(0.10, 0.50, 1 %) of colchicine counting the chloroplasts 
number in the stomata guard cells was done. In addition, the 
ploidy levels of species were determined using usual method 
of chromosomes counting in the metaphase cells of root 
tip meristems. Results of ANOVA showed significant effects 
of species, colchicine concentration and their interaction 
for survival and polyploidy induction rate (p < 0.01). The 
highest and lowest survival rate (80.2 and 8.9 %) and 
tetraploidy induction (74.3 and 20.8 %) were obtained 
in 0.10 and 1.0 % colchicine concentration, respectively. 
In comparison, between species, the highest survival and 
tetraploidy induction rate were observed in M. truncatula 
(80.2 and 100 %) followed by M. lupulina (73.6 and 
73.6 %), respectively. In contrast, the lowest survival and 
tetraploidy induction rate were observed in M. turbinata 
with 34 and 27.4 %, respectively. Chloroplasts enumeration 
in stomata cell guards showed that in the survived species the 
number of chloroplasts of stomata guard cells were ranged 
between 8.07 to 9.15 in diploids and between 14.94 to 

15.38 in tetraploids from induced diploids and five local 
tetraploid cultivated alfalfa cultivars, respectively. There 
was no significant difference between overall means of 
perennials and annual diploid alfalfa species for survival 
and tetraploidy induction. Ploidy levels have shown strong 
relationships with mean numbers of chloroplasts in stomata 
guard cells. It was concluded that enumeration of chloroplasts 
in stomata guard cells is an indirect and precise method for 
evaluating ploidy level in alfalfa.

Key words: alfalfa, ploidy, colchicine, chloroplasts, stomata 
guard cells.

²ÍÄÓÊÖ²ß ÏÎË²ÏËÎ¯Ä²¯ ² ÂÈÇÍÀ×ÅÍÍß 
Ð²ÂÍß ÏËÎ¯ÄÍÎÑÒ² Â ÎÄÍÎÐ²×ÍÈÕ
² ÁÀÃÀÒÎÐ²×ÍÈÕ ÄÈÏËÎ¯ÄÍÈÕ
ÂÈÄÀÕ MEDICAGO ÇÀ ÄÎÏÎÌÎÃÎÞ 
ÂÑÒÀÍÎÂËÅÍÍß Ê²ËÜÊÎÑÒ² ÕËÎÐÎÏËÀÑÒ²Â 
Ó ÇÀÌÈÊÀËÜÍÈÕ ÊË²ÒÈÍÀÕ ÏÐÎÄÈÕ²Â

Áóëî ïðîâåäåíî ïåðâèííèé ñêðèí³íã âèõ³äíèõ äè-
ïëî¿äíèõ âèä³â ³ ³íäóêîâàíèõ àóòîòåòðàïëî¿ä³â ï³ñëÿ
³íäóêö³¿ ëèñòêîâèõ æèâö³â òðüîõ ïîïóëÿö³é áàãàòî-
ð³÷íèõ äèïëî¿äíèõ âèä³â ìåäóíêè Medicago sativa ssp
caerulea: (Karaj1, Karaj2 ³ Tehran) ³ ï’ÿòè îäíîð³÷-
íèõ äèïëî¿äíèõ âèä³â ëþöåðíè: (M. lupulina, M. 
radiata, M. rijidula, M. truncatula, M. turbinata) çà 
âèêîðèñòàííÿ òðüîõ êîíöåíòðàö³é (0,10, 0,50, 1 %) 
êîëõ³öèíó äëÿ ï³äðàõóíêó ê³ëüêîñò³ õëîðîïëàñò³â ó 
çàìèêàëüíèõ êë³òèíàõ ïðîäèõ³â. Îêð³ì òîãî, áóëî 
âèçíà÷åíî ð³âí³ ïëî¿äíîñò³ âèä³â çà äîïîìîãîþ çâè-
÷àéíîãî ìåòîäó ï³äðàõóíêó õðîìîñîì ó ìåòàôàçíèõ 
êë³òèíàõ ìåðèñòåì êîðåíåâèõ ê³í÷èê³â. Ðåçóëüòàòè 
ANOVA ïðîäåìîíñòðóâàëè ñóòòºâèé âïëèâ âèä³â, 
êîíöåíòðàö³¿ êîëõ³öèíó òà ¿õ âçàºìîä³¿ íà ð³âåíü 
âèæèâàííÿ òà ³íäóêö³¿ ïîë³ïëî¿ä³¿ (p < 0,01). Íàé-
âèùèé òà íàéíèæ÷èé ð³âí³ âèæèâàííÿ (80,2 ³ 8,9 %) 
òà ³íäóêö³¿ òåòðàïëî¿ä³¿ (74,3 ³ 20,8 %) áóëî îòðèìà-
íî çà êîíöåíòðàö³¿ êîëõ³öèíó 0,10 ³ 1,0 %, â³äïîâ³äíî. 
Ïðè ïîð³âíÿíí³ âèä³â íàéâèùèé ð³âåíü âèæèâàííÿ 
òà ³íäóêö³¿ òåòðàïëî¿ä³¿ ñïîñòåð³ãàëè ó M. truncatula 
(80,2 ³ 100 %) òà ó M. lupulina (73,6 ³ 73,6 %), â³-
ïîâ³äíî. Íà â³äì³íó â³ä öüîãî, íàéíèæ÷èé ð³âåíü 
âèæèâàííÿ òà ³íäóêö³¿ òåòðàïëî¿ä³¿ áóëî â³äì³÷åíî 
äëÿ M. turbinata – 34 ³ 27,4 %, â³äïîâ³äíî. Ï³äðàõóíîê 
õëîðîïëàñò³â ó çàìèêàëüíèõ êë³òèíàõ ïðîäèõ³â ïðî-
äåìîíñòðóâàâ, ùî ó âèä³â, ÿê³ âèæèëè, ê³ëüê³ñòü õëî-
ðîïëàñò³â ó çàìèêàëüíèõ êë³òèíàõ ïðîäèõ³â áóëè ó 
ä³àïàçîí³ â³ä 8,07 äî 9,15 ó äèïëî¿ä³â ³ â³ä 14,94 äî 
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15,38 ó òåòðàïëî¿ä³â â³ä ³íäóêîâàíèõ äèïëî¿ä³â òà
ï’ÿòè ì³ñöåâèõ òåòðàïëî¿äíèõ êóëüòóðíèõ ñîðò³â ëþ-
öåðíè, â³äïîâ³äíî. Íå áóëî çíà÷íèõ â³äì³ííîñòåé ì³æ
çàãàëüíèìè ñåðåäí³ìè ïîêàçíèêàìè áàãàòîð³÷íèõ ³
îäíîð³÷íèõ äèïëî¿äíèõ âèä³â ëþöåðíè ó ïëàí³ âè-
æèâàííÿ òà ³íäóêö³¿ òåòðàïëî¿ä³¿. Ð³âí³ ïëî¿äíîñò³ 
ïðîäåìîíñòðóâàëè ñèëüíó êîðåëÿö³þ ç ñåðåäí³ìè 
ïîêàçíèêàìè õëîðîïëàñò³â ó çàìèêàëüíèõ êë³òèíàõ 
ïðîäèõ³â. Áóëî çðîáëåíî âèñíîâîê, ùî ï³äðàõóíîê 
õëîðîïëàñò³â ó çàìèêàëüíèõ êë³òèíàõ ïðîäèõ³â – öå 
íåïðÿìèé òî÷íèé ìåòîä îö³íêè ð³âíÿ ïëî¿äíîñò³ 
ëþöåðíè.

Êëþ÷îâ³ ñëîâà: ëþöåðíà, ïëî¿äí³ñòü, êîëõ³öèí, õëî-
ðîïëàñòè, çàìèêàëüí³ êë³òèíè ïðîäèõ³â.
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