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Table 1. Studied species of sect. Heliobrychis of Onobrychis and their habitats

Species Habitate

O. atropatana Boiss. East Azerbaijan: Zonooz

O. scrobiculata Boiss. Khorassan Razavi: Mashhad

O. oxyptera Boiss. Fars: Shiraz, Kamfiroz, 664t

O. sojakii Rech. f. Fars: Shiraz, Hosseinabad village

O. andalanica Bornm., Beih.  Kurdistan: Sanandaj, Abidar mountain, 1700- 1760m
O. lunata Boiss. Kurdistan: Saghez, Malgherni, 1627

O. melanotricha Boiss.

O

. heliocarpa Boiss.

O. buhseana Bunge ex Boiss.

Kerman: Khabr, 1587
East Azerbaijan: Shabestar, Tezej village, 3351

East Azerbaijan: Shabestar, Sophian, 2977

Oyl o AL 05 SL 55 w503 TN oyl T

TNumber of TN in National Plant Genebank of Iran
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Table2. Chromosome and karyotypic characteristics of different species of sect.
Heliobrychis of Onobrychis

Species 2n X TL TF% S% DRL A, A, sC Sat Karyotype
formula
16 8 2052 38.218 44.62 9.293 0341 0275 2B 2 10m+ 6sm
. atropatana
16 8 2426 37.162 4179 9441 0399 0.283 1B 2 8m+ 8sm
. scrobiculata
16 8 2353 32552 49.76 8769 0489 0240 3B 2 2m+ 14sm
. OXyptera
16 8 20.60 38740 4411 9.852 0352 0.271 1B 2 8m+ 8sm
. sojakii
16 8 1941 39.269 46.25 9.486 0.332  0.282 1B 2 14m+ 2sm
. andalanica
14 7 1476 40530 5348 9.178. 0301 0.213 1A - 14m
. lunata
16 8 2377 39395 46.89 9350 © 0.329, 0.251 1B 2 12m+ 4sm
. melanotricha
16 8 2323 44856 54.06 7675 0218 0199 1A 2 16m
. heliocarpa
16 8 20.61 37.071 4587 9.3500 0.373  0.268 1B 4 6m+ 10sm
. buhseana.

J):U;WJ#S%‘s.f.;x)lfdkstﬁw‘)bTF%‘(})}A};JsJ)JﬁTL 9@))'}&};4;”\.;JA&CX?(}J'}A);J‘MCZI‘]
SCQ@}j}A};&:{Q;ﬁQ)L&uUPL&:AZ E@jjyjfbj)bo)wr.lﬁuaﬁ-u;Al ‘WJ}LM‘AJN}‘DRL% EC})’}A};

s 208 Jse bt sl WS

2n: Number of chromosomes; X: Base of chromosomes; TL: Total length of chromosome; TF%:Total
form percentage ; S%: Relative length of shortest chromosome; DRL: Difference of relative length;
A Intra asymmetry chromosomaliindex; Az:Inter asymmetry chromosomal index; SC: Stebins class.
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Table3. Analysis of variance for the karyotypic characteristics of different species of sect. Heliobrychis of Onobryvhis

4 MS S yo (Sl
a7

SOV, Ol &be df. TL SA LA Cl r-value TF% S% DRL% Ay A, P q

Species L 7 26.770™ 7.61° 13.2300:* 0.250™  10.56**  31.91* 52.81™ 117" 0.016*  0.002"™  0.482™ 0.124"™

Error s 16 5.840 2.06 2.0500 0.118 0.93 3.10 29.02 1.63 0.001 0.001 0.229 0.077
Total s 23
%CV CHJRF 0.003 0.01 0.0005 0.090 0.00 0.00 0.14 0.68 0.000 0.060 0.090 0.190

Ao 3855 Aoy ey ezl pelan )3 513 as s gme b S S w1 578

ns, - and *: Not significant, significant at 5% and 1% probability levels, respectively .
2 Al S s Il :S%éslfpé do 3 TR ¢ ob S (5 95b 0 dtls (6530 Jsb s 1 T-VAIUR ¢(5 a5 5l et la i Cl ¢ il glagsL Cw:LAsau;éuj;pcw:SAe p555035 JS Ak TL
0953055 b8 Jsb i tpaisns S ik A 1P ¢ pan5sm,S o 035 0L e la Ag € gesiges S Oaps DO pute e i A ¢ o Jsb aal M1 :DRL% ‘355055
TL: Total length of chromosome; SA: Sum of short arms; LA: Sum of long arms; Cl: Centromic index;.r= value: Ratio of long arm to short arm; TF%:Total form

percentage ; S%: Relative length of shortest chromosome; DRL.: Differenccce of relative length; A;. Intra @asymmetry chromosomal index; A,.Inter asymmetry
chromosomal index; p: Length of longest chromosome; q : Length of shortest chromosome.
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Table 4. Principal component analysis of karyotypic characteristics of different species
of sect. Heliobrychis of Onobrychis

First Second Third
Parameter component component component
DRL% -0.361 0.226 0.837
TF% -0.019 -0.950 -0.298
S% -0.228 -0.164 -0.955
Al 0.098 0.939 0.290
A2 0.071 0.264 0.940
P 0.968 0.166 0.053
Q 0.764 -0. 075 -0.614
TL 0.979 0.183 0.064
LA 0.771 0.572 0.266
SA 0.837 -0.465 -0.254
Cl 0.578 -0.736 0.259
r-VAL 0.257 0.916 0.250
Cumulative variance 36.440 69. 140 96.810
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TL: Total length of chromosome;.SA: Sum of short arms; LA: Sum of long arms; Cl: Centromic index; r-
value: Ratio of long arm to short arm; TF%:Total form percentage ; S%: Relative length of shortest

chromosome; DRL.: Differenccce of relative length; A;. Intra asymmetry chromosomal index; A,.Inter
asymmetry chromosomal index; p: Length of longest chromosome; q : Length of shortest chromosome.
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Fig. 4. Dendrogram of cluster analysis of different species of sect. Heliobrychis of
Onobrychis based on karyotypic characteristics
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