= PEGEPATU CTATEN, ONYBAIKOBAHUX
B «CYTOLOGY AND GENETICS», N 2, 2022 p.

POLYPLOIDY INDUCTION

AND PLOIDY LEVEL DETERMINATION

IN ANNUAL AND PERENNIAL DIPLOID
MEDICAGO SPECIES USING

THE ENUMERATION OF CHLOROPLASTS
OF STOMATA GUARD CELLS

E. ANSARI ', M. KHOSROWSHAHLI ",
A. ETMINAN 2, AA. JAFARI 3

' Department of Plant breeding, Science and Research Branch,
Islamic Azad University, Tehran, Iran

2Department of Plant breeding and Biotechnology, Kermanshah Branch,
Islamic Azad University, Kermanshah, Iran

%Research Institute of Forests and Rangelands, Agricultural Research,
Education and Extension Organization (AREEQ), Tehran, Iran

E-mail: mkhosrowchahli@yahoo.com

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: (Karajl, 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
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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.

ITHAYKUIA TOJIMIOoIAIT I BABHAYEHHSA
PIBHA MJIOIAHOCTI B OAHOPIYHUX

I BATATOPIYHUX JUTIIOIAHUX

BUIAX MEDICAGO 3A JOITOMOI' OO
BCTAHOBJIEHHA KIJIBKOCTI XJIOPOITJIACTIB
Y BAMUKAJIbBHUX KIIITUHAX ITPOOUWXIB

Byno mpoBeaeHO MEepBUHHUI CKPUHIHT BUXiIHUX TH-
TUIOIAHUX BUAIB i iHAYKOBAaHUX ayTOTETPAILIOINIB MiCst
IHAYKIII JTMCTKOBMX XKMBIIIB TPhOX IIOIYJISALIN OGaraTo-
PpIYHUX TUTUIOIAHUX BUIIB MeayHKU Medicago sativa ssp
caerulea: (Karajl, Karaj2 i Tehran) i n’atu ogHopiu-
HUX JOUTUIOIAHMX BuIiB mouepHu: (M. lupulina, M.
radiata, M. rijidula, M. truncatula, M. turbinata) 3a
BUKOPUCTaHHS Tpbhox KoHueHTpatiit (0,10, 0,50, 1 %)
KOJXIMHY [JIs ITIpaxyHKY KiJIbKOCTi XJIOPOIUIACTIB Y
3aMUKaJbHUX KJiTHHAX IpoauxiB. OkpiM TOoro, Oyio
BU3HAYEHO DPiBHI MJIOINHOCTI BUIB 32 TOMOMOTOI0 3BU-
YaHOTO METOMy MiIpaxyHKYy XpOMOCOM Yy MeTadazHux
KJIITUHaX MEpUCTeM KOPEeHEBMX KiHUYMKiB. PesynbraTn
ANOVA 1mponeMOHCTpyBaiu CYTTEBUI BIUIUB BUIIB,
KOHIIEHTpaLlil KOJXiIMHY Ta iX B3a€EMOii Ha piBeHb

HO 3a KoHuUeHTpaii konxiuuHy 0,10 i 1,0 %, BignosigHo.
ITpu mopiBHSAHHI BUIIB HAWBUILMI PiBeHb BUXKWUBAHHS
Ta IHAYKILII TeTparuioinii cnocrepiranu y M. fruncatula
(80,2 i 100 %) ta y M. lupulina (73,6 i 73,6 %), Bi-
noBigHo. Ha BimMiHy Big 1LIbOTO, HAWMHWXXYUIA pPiBEHb
st M. turbinata — 341 27,4 %, BignosigHo. ITinpaxyHok
XJIOPOTUIACTIB Y 3aMUKaJIbHUX KJIITUHAX TIPOIUXIB TPO-
JIEMOHCTPYBaB, 110 Y BUIIB, SIKi BIDKWIN, KiJIBKICTh XJIO-
pOIUIACTIB Y 3aMMKaJbHUX KJIITMHAX MPOAMXiB OylIu y
niarma3oHi Big 8,07 mo 9,15 y mumnoinis i Bim 14,94 no
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15,38 y TeTparuioifiB Bin iHAYKOBaHUX IUILUIOIIIB Ta
IT’SITU MiCLIEBUX TETPATJIOIIHUX KYJBTYPHUX COPTIB JItO-
LIepHM, BiamoBigHo. He Oysi0 3HAYHMX BiIMiHHOCTEM MixX
3arajJJlbHUIMU CepelHIiMUA TMOKa3HUKAMU OaraTOpiyHUX i
OMHOPIYHUX OUILIOITHMX BUJIB JIOLEPHU Yy IUIaHI BU-
MPOJEMOHCTPYBAI CUJIBHY KOPEJISLi0 3 CepeaHiMu
MOKa3HUKAMM XJIOPOILIACTIB Y 3aMMKAJbHUX KIITHMHAX
npoauxiB. byno 3po0ieHO BHCHOBOK, IO ITiApaxyHOK
XJIOPOTUIACTIB Y 3aMUKAJIbHUX KJIITUHAX TIPOIMXIB — 1I€
HEIMPSIMU TOYHUI METOH OLIHKM PIiBHSI TUIOITHOCTI
JIIOLIEPHU.

Karouoei caosa: mouepHa, IJIOIAHICTb, KOJXILWH, XJIO-
pOILTACTH, 3aMUKAJIbHI KIITUHU MIPOIUXIB.
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