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Table 1. Studied species of sect. Hymenobrychis and their habitats in Iran

Species

Habitate

O. mazanderanicalRech.f.
O. mazanderanica 2 Rech.f.

0. amoena M. Pop. et Vved. subsp.
amoena

0. amoena subsp. meshhedensis Sirj.
& Rech f.

O. subnitens 1 Bornm.
subnitens 2 Bornm.

0.

0. schahuensis 1 Bornm.
0. schahuensis 2 Bornm.
0.
O.

chorassanica Bunge.

michauxii 1 DC.

O. michauxii 2 DC

Mazandaran: Noshahr, Zaloos, Dalam, 5717
Mazandaran: Sari, Narmabdos, Saidabad, 1711
Bojnord, Shoghan, 2000m

Fariman, Arrehkamar, 1900m

East Azarbaijan: Sarab, 278t

East Azarbaijan: Hashtroud, Zolbin, 318t
Kermanshah, Eslamabad-e- Gharb, Govareh, 419t
Kermanshah: Javanroud, 413t

Khorasan Razavi: Mashhad, Kalat road to Dargaz,
588t

East Azarbaijan: Mianeh, 2917

East Azarbaijan: Kaleibar, 2807t

Ol o AL 056Gl s w50 TN oLz T

TNumber of TN in National Plant Genebank of Iran.
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Table 2. Karyotypic characteristics of some species of Hymenobrychis

Species 2n X DRL% TF% S% Al A2 SC sat KF
O. mazanderanica 1 14 7 7247 38827 60.050 0345 0186 1A 2  10m+4sm
0. mazanderanica 2 14 7 6.618 36437 61197 0416 0150 2A 2  8m+6sm
O. amoena subsp. meshhedensis 14 7 5319 41228 68269 0277 0125 1A 2  14m

O. amoena subsp. amoena 14 7 5574 37450 66450 0395 0139 1A 2  10m+dsm
O. subnitens 1 14 7 8675 38.770 51.988 0352 0215 2A 2  12m+2sm
O. subnitens 2 14 7 8720 38185 50.863 0373 0223 1A 2  12m+2sm
O. schauhensis 1 14 7 6.656  41.020 62738 0289 0171 1A 2  14m

O. schauhensis 2 14 7 7633  36.288 58.296 0.401 0199 2A 2  6m+8sm
O. chorassanica 14 7 7.434 35686 58.878 0432 0187 2A 2  6m+8sm
O. michauxii 1 16 8 0161 43966 48977 0204 0258 1A 2  16m

O. michauxii 2 16 8 10537  43.362 42617 0227 0290 1B 2  16m

JJ_?QU;SM_’J}_E IS%Q‘;KCJ_;.L.;)JI TF%‘wJ}L M‘QJW‘DRL% 9@)}\,.4};4:1\.;3-\9 ZXSrjj}A};)\M:Zn
Eqwisat%ﬂ‘ L)NMSC gs“ﬁ))'“);u’;" NEp™ Oylawt up}'-u;Az egs“ﬁ).}'“ﬁ; Qs ) rv\_c u.b'-Lfs;A]_ erjj‘,ﬁj;
(s 508 s 5 KF
2n: Number of chromosomes; X: Base of chromosomes; DRL: Differenccce of relative length; TF%:

Total form percentage; S%: Relative length of shortest chromosome; A;. Intra asymmetry chromosomal
index; A,. Inter asymmetry chromosomal index; SC: Stebins Class; sat: satelait; KF: Karyotypic formula.
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Table 3. Analysis of variance for the karyotypic characteristics of different species of Hymenobrychis

3T a5 MS Sl e Kb
S.O.V. Sl e df. S L TL AR r-value Cl
Species RS 10 3.32% 5.04™ 17.27 3.32° 1.98* 0.51°
Error st 22 0:94 3.34 5.63 1.08 0.18 0.04
CV% i s 12.94 15:42 12.37 9.21 8.88 7.76

.M):di.i)..\.p):@JL&\CM):)\:@McJ‘:@MJ:}%JSsu.:»;:se::-} % NS
ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively .

f Al (535b 40658 593k Jsb o 1 T-VAIUR 0l 587 (g 55b 4 ik (5350 J b ond LAR ¢ 095509587 IS U5kt TL ¢ il (slagil Usb gsmmmn 1L ¢ ol 87 (slag3l I b st S
.szﬁj):-;\.w ua}l.& -Cl
S: Sum length of short arms; L: Sum length of long arms ; TL: Total length of chromesome; AR: Ratio of long arm to short arm; r- value:

Ratio of hort arm to long arm; CI: Centromic Index.
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Table 4. Simple correlation coefficients for different karyological characters in
sect. Hymenobrychis

S L TL AR r-value
L 0.56"
TL 0.86" 0.817
AR -0.25™ 0.36" 0.21"
r-value 0.43 -0.31™ -0.05™ -0.75"
Cl 0.38 -0.30™ -0.04"™ -0.617 0.917

o ;5 G 5 o3 gy el el a0l e ¢ s gme b 5 4 Tk 5 % (NS

ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively .
S35l dsb S AR ¢ o g5 5 ST S b i TL e il Gl g5L b g gamma 1L ¢ 6l 58T (slag5l J b ¢ goes S
(&5l e la 1 Cle udly (55L 4el S (5550 b i iT-ValUE ol S (5550 « ik

S: Sum length of short arms; L: Sum length of long arms ; TL: Total length of chromosome;
AR: Ratio of long arm to short arm; r- value: Ratio of short arm to long arm; CI: Centromic

Index.
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Table 5. Mean comparison of karyotypic characteristics of different species of
Hymenobrychis

Species S L TL AR r-value Cl
0. mazanderanica 1 7.95ab 12.47ab 20.43abc 11.23abcd  4.58bcd 2.74b
0. mazanderanica 2 7.24bc 12.79ab 20.14abc 12.67a 4.08d 2.55b
0. amoena subsp. meshhedensis 5.93c 10.44b  14.41d 10.00cd 5.06b 2.90b
0. amoena subsp. amoena 7.41bc 12.44ab 19.86abc 11.85abc 4.23cd 2.62b
O. subnitens 1 8.07ab 12.85ab  20.9abc 11.13abcd  4.53bcd 2.72b
O. subnitens 2 6.25bc  10.18b  16.43cd 11.29abcd  4.38bcd  2.68b
O. schauhensis 1 7.98ab  11.44ab 19.42abc 9.77d 4.97bc 2.88b
0. schauhensis 2 6.33bc 11.09ab _17.43bcd 12.46ab 4.19cd 2.57b
O. chorassanica 7.93ab 14.21a <22.14a 12.77a 3.97d 2.51b
O. michauxii 1 9.65a 12.30ab 21.95ab 10.38cd 6.36a 3.52a
7.74bc  10.14b  17.89abcd 10.61bcd 6.17a 3.79%

O. michauxii 2

do 3 gy Il e 3 SSls (glacals iz 0 53T bl At 657 220 O o 5 ol (11 o7 g8 e 052 1 )
I gl gme oM
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using

Duncan’s Multiple Range Test.

‘oujféj)buuéjjbdjbwAR‘(})}»U;J;J}ETL‘J.J;&L&))LJPCML‘eujfdhj)bd}bt}o}us

S8l e la tCl e a5 4 ol S (555L Jsb o i T-value
S: Sum length of short arms; L: Sum length of long arms ; TL: Total length of chromosome; AR: Ratio of long

arm to short arm; r-'value: Ratio of short arm to long arm; CI: Centromic Index.
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Table 6. Principale components analysis of karyotypic characteristics of some species of
Hymenobrychis

e Principal components

Characteristic Jsl £2° £
First Second Third

S 0.06 0.707 0.56
L 0.01 0.69 -0.66
TL 0.45 0.06 0.38
AR 0.50 -0.06 -0.16
r-value -0.51 0.05 0.09
Cl 0.51 0.04 0.12
oy pole 3.66 1.52 0.53
i il 61.04 25.47 8.95
o uil,ly  61.04 86.51 95.46

ngjbd)_lowAR‘rj)}.aj;de}JaTL‘J.J;&UA))LJ:LCML‘aU;&h)JLJPCwS
($ 9l e e tCl e adly s g5lbm oS (5550 Jsb Coni iT-VAIUR ol S (5550 4 ik

S: Sum length of short arms; L: Sum length of long arms ; TL: Total length of chromosome;
AR: Ratio of long arm to short arm; r- value: Ratio-of short arm to long arm; CI: Centromic
Index.

0. mazandsranical
0. mazanderanical
0. chhorassanica

0. schakusnsis2

0. amosna subsp. amosna
O schahusrsis]

0. amoena subsp. mechhsdensiz

O, subnitens]

O submitensz |
O, michawii]

0. michawxii?

=== =

S S 55 olel » Hymenobrychis jisw a8 lad s 4 o 1 ol ol S 555~ F JSCa

=52
Fig. 4. Dendrogram of cluster analysis of different species of Hymenobrychis based on
karyotypic characteristics
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