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Genetic Variation of Onobrychis caput-galli Populations Based on
Morphological Characteristics in Iran
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Table 1. Number, code and geographical locations of twelve Onobrychis caput-galli populations

Carozr o )leds

Qj&l{)bwﬁ .a)\.«..fl'

Population Temporarﬁ number in  Origin NETH
No. Gene Bank of Iran
1 TN-144 Ghazvin, Takestan, Khorhasht village, Margasin village S o3 ¢ a5 Sliens QLS ey 553
2 TN-169 Mazandaran, Chaloos, Kelardasht, Vasht village Sl gon (i OIS (o Ol
3 TN-186 Kermanshah, Salas and Babajani, Pichkoor village sSged oSl 5 I eliile S
4 TN-231 Lorestan, Poledokhtar, Garitalmak village, Valiasr village s Jse3 (Sl Sokuns s L Ol )
5 TN-356 Golestan, Maravetape, back of Marate investigation station Sl Sl oKl Sy ol e OlS
6 TN-361 Khozestan, Ize, Atabaki station S ol ol Ol 5
7 TN-385 Lorestan, Khoram abad, Papi village, Sangtarashan village DL sl o hOlns oobp = Ol )
8 TN-401 Kermanshah, Gilan gharb, Vijnan village, Khazal village Jy3es (U3 0kans wo s OOLS wliile S
9 TN-406 Kermanshah, Islam abad, Rijab village, Gholghole village aldlBes (ol Olieas Lol olisle S
10 TN-412 Kermanshah, Javanrood, Kozaran to Javanrood, village between Banchia b o= 03 55l 2 0L5sS eyl woliile S
and Nahrabi e
11 TN-547 Lorestan, Khoram abad sLle = Ol )
12 TN-531 Kermanshah olile S

Y.y
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Table 2. Means, range (max. and min.), standard deviation and phenotypic variation coefficients of morphological traits of
Onobrychis caput-galli populations

S IS il PSR PE R RURPS S ¥ S S RSN NUC S U ) PO S & R b oliy iy abows pbdsb B e J b o e s b e
2ol 8 e s & a8, e s T ST 3T el als ebe PE S S SR
£ S e Epp L Sl S e Sl il
A Ny
Population code PHe NN NL NLI DF IL NI PL 100 100SW  S/P PLe PWi TLL TLW LLL LLW
(cm) (cm) (cm) PW() (9 (%) (cm) (cm) (cm) (cm) (cm) (cm)
TN-144 18.83 6.00 6.00 11.00 37.00 2.00 5.00 5.33 0.50 0.15 32.92 1.18 0.92 1.04 0.15 0.80 0.20
TN-169 8.00 3.00 5.33 13.67  30.00 2.00 3.00 4.67 0.68 0.33 48.67 0.83 0.69 0.50 0.20 0.20 0.20
TN-186 13.67 4.00 9.00 10.33 46.00 1.50 4.17 3.33 0.77 0.44 57.52 1.02 0.76 0.84 0.25 0.63 0.20
TN-231 19.00 4.00 16.00 8.67 39.00 2.00 3.00 1.67 0.83 0.33 39.65 0.94 0.78 1.10 0.20 0.50 0.20
TN-356 33.00 8.33 9.00 9.67  42.00 2.00 8.00 11.33 0.95 0.40 42.26 1.24 1.08 0.90 0.20 0.40 0.20
TN-361 19.67  10.00 10.67 12.33  45.67 2.00 7.33 8.00 0.60 0.33 54.98 0.87 0.68 1.60 0.20 1.40 0.20
TN-385 37.67 8.33 9.00 15.00 48.00 2.00 6.00 6.50 0.83 0.20 24.07 0.88 0.77 1.30 0.20 1.50 0.20
TN-401 17.83 4.00 10.00 14.33  30.00 1.00 4.00 2.67 1.17 0.42 35.92 1.07 0.75 0.50 0.20 0.70 0.30
TN-406 12.00 4.00 9.00 1050  20.00 1.00 3.00 1.50 0.67 0.35 52.99 1.02 0.75 1.00 0.20 0.80 0.20
TN-412 37.33 4,50 6.50 14.33  20.00 1.50 5.67 9.67 1.39 0.65 46.80 1.01 0.82 1.40 0.37 1.33 0.50
TN-547 17.33 4.00 9.33 1500 45.00 1.00 2.67 2.33 0.71 0.34 47.39 0.84 0.67 1.17 0.20 0.60 0.21
TN-531 26.50 9.00 11.00 11.33  38.00 1.00 6.00 5.00 0.59 0.20 38.12 1.03 0.80 1.30 0.20 0.70 0.20
Range s 29,67 7.00 10.67 6.33 28.00 1.00 5.33 9.83 0.89 0.50 33.45 0.41 0.41 1.10 0.22 1.30 0.30
Minimum Bl 8.00 3.00 5.33 8.67 20.00 1.00 2.67 1.50 0.50 0.15 24.07 0.83 0.67 0.50 0.15 0.20 0.20
Maximum Sl 37.67  10.00 16.00 15.00 48.00 2.00 8.00 11.33 1.39 0.65 57.52 1.24 1.08 1.60 0.37 1.50 0.50
Grand Mean F oS 2175 5.67 9.23 1218 36.72 1.58 4.82 5.16 0.80 0.34 43.44 0.99 0.78 1.05 0.21 0.79 0.23
SD S Sl Q77 2.45 2.77 2.22 9.75 0.46 1.79 3.18 0.25 0.13 9.83 0.12 0.11 0.33 0.05 0.40 0.08
PVCZ EReS s 4491 4253 30.01 1822 2655 29.11 37.13 61.62 3125 38.23 22.62 12.12 1410 3142 23.80 50.63 34.78

Phe: Plant Height at 50% flowering; NN: Number of Nodes at 50% flowering; NL: Number of Leaves at 50% flowering; NLL: Number of Leaflets per Leaf; DF: Days of 50% Flowering; IL: Inflorescence Length; NI:
Number of Inflorescences per stem; PL: Peduncle Length; 100 PW: 100 Pod Weight; 100 SW: 100 Seed Weight; S/P: Seed/Pod ratio; PlLe: Pod Length; PWi: Pod Width; TLL: Terminal Leaflet Length; TLW:

Terminal Leaflet Width; LLL: Lateral Leaflet Length; LLW: Lateral Leaflet Width; SD: Standard Deviation; PVC: Phenotypic Variation Coefficient %.
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Table 3. Shannon index and Shannon relative index (%) for qualitative traits for
twelve Onobrychis caput-galli populations

Opls jesls Ople o oLl
Shannon index Shannon relative
Traits e index (%)
GH iy ol 0.30 63
PH oS 2SS 027 57
SC LK, 0.29 61
IS 23T 0.19 41
PC £, 035 75
SCo A&, 057 81
PCo b, 054 91
PS e slas 042 70
TLS skl e, S8 0,58 84
LLS S, S8 0.39 83

GH: Growth Habit; PH: Plant Hairiness; SC: Stem Color; IS: Inflorescence Shape; PC: Petal Color;
SCo: Seed Color; PCo: Pod Color; PS: Pod Spines; TLS: Terminal Leaflet Shape; LLS: Lateral Leaflet

Shape.

OT Osp ol s oo Ol 1) Slas 55
B3 Slico e o5 3 S0l
A5 Sl Llehl Olg o opl L el
Lacomer ¢ a3 S 7006 5, slin oo
G ks e Jale 5 b Lo S
AS oy 3 eaB E ol Fo s SNk
S e o S ST L
Il 534S )y p S5 )5 bl B urex
Gt G5 sima D G ol AYAY

Syl Ol L 51w les g (oaliws

Yof

@_:sa\_{;bomw;\_i)\,g;a@u

S 1Y Jlil o 53 b amar o (53L
SOl om 53,15 359 andllan 55 40 Slao
ol ol o8l S 5 55 ¢ 5 )
(bl 3y Dlaw o 5335 (615 0 e
Ao 3 YWV L 2d 700 U g, i
W L ol 48 2 b e 5 n S
L5051y O ek g b o i (s
Sl SO Ol o (F Jsds)

S rdu )l ST Ol e 45 Sl ol 3,1l


www.SID.ir

Onobrychis caput-galli Cures 033155 S5 540 555 90 Solis 03l sl Iy 4 25 —F sl
Table 4. ANOVA of morphological traits in twelve populations of Onobrychis caput-galli

das.&\f 10 s AL:? CUJJI

d'a.).lf'/.b- 3508 slaw

Jasdlf'/.b'):fx:l..w &fﬁjm):g.fﬁsl.w @Jl?'/.b'l:j,):\.u?

A3 J‘AT‘}?:L&N‘ JSTJQ;J:};

s

33T
ek df.
Y 2
e 11
olzsl 22

0.63™
182"
1.20

(Ao 33) Ol oS g i

19.06

Table 4. Continued

PHE WIS

100SW

S S S50

0.003™
0.050™
0.0005

S.0.V. Sl b
Block Y
Population Conexr
Error =
CV% (o y3) ok ey i

7.08

sl
NI PL
1.21" 3.20”
9.71" 33.17"
1.46 0.36
25.11 11.33
¥ J)v\} aslsl
S  dsb JUIEpEL
LLW
0.0002"
0.0200™
0.0030
27.01

ns, * and **: Not-significant, significant at 5% and 1% of probability levels, respectively.

Phe: Plant Height at 50% flowering; NN: Number of Nodes at 50% flowering; NL: Number of Leaves at 50% flowering; NLL: Number of Leaflets per Leaf; DF: Days of 50% Flowering; IL:
Inflorescence Length; NI: Number of Inflorescences per stem; PL: Peduncle Length; 100 PW: 100 Pod Weight; 100 SW: 100 Seed Weight; S/P: Seed/Pod ratio; PLe: Pod Length; PWi: Pod
Width; TLL: Terminal Leaflet Length; TLW: Terminal Leaflet Width; LLL: Lateral Leaflet Length; LLW: Lateral Leaflet Width.
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Table 5. Correlation coefficients between quantitative morphological traits of Onobrychis caput-galli populations

YV

Sl

Traits PHE NN NL NLL DF IL NI PL 100PW  100SW  S/P PLe PWi TLL TLW LLL

NN 0.54"

NL 0.006 0.15

NLI 0.20 -0.08 -0.44"

DF 0.12 0.49™ 0.31 -0.06

IL 0.18 0.28 -0.06 -0.22 0.35

NI 0.69™ 0.87"  -0.06 -0.08 0.31" 0.37

PL 0.70™ 0.60"  -0.34 0.07 0.08 047" 0.87"

100PW 0.49™ -0.26 -0.04 0.32 -0.41" -0.13 0.10 0.31

100SW 0.15 -0.40" -0.11 0.14 -0457  -0.19 -0.01 0.25 0.81"

S/P -0.51" -0.26 -0.06 -0.21 -0.16 -0.18 -0.17 -0.08 -0.08 0.50™

PLe 0.24 0.15 -0.12 050"  -0.16 -0.006 0.40" 0.32 0.16 0.04 -0.20

PWi 0.49™ 0.30 -0.11 -0.47" 0.01 0.31 0.56™ 0.58" 0.17 -0.006 -0.32 0.87"

TLL 0.52" 0.61" 0.23 0.04 0.24 0.10 0.46" 0.35 -0.10 -0.07 -0.007 -0.20 -0.06

TLW 0.41" -0.21 -0.19 0.25 -0.41" -0.14 0.09 0.35 0.74” 0.85" 0.31 -0.06 -0.04 0.24

LLL 0.56™ 048"  -0.04 0.40" 0.06 0.09 0.45" 0.34 0.19 0.05 -0.18 -0.19 -0.16 0.73" 0.34

LLW 0.44" -0.24 -0.27 0.41" -0.59"  -0.19 0.08 0.08 0.84" 0.77" 0.03 0.08 0.03 0.15 0.86" 037
*and **: Significant at 5% and 1% of probability levels, respectively. Aoy 5 do ;50 ezl law )3 Sl sme 5 5 4

Phe: Plant Height at 50% flowering; NN: Number of Nodes at 50% flowering; NL: Number of Leaves at 50% flowering; NLL: Number of Leaflets per Leaf;
DF: Days of 50% Flowering; IL: Inflorescence Length; NI: Number of Inflorescences per stem; PL: Peduncle Length; 100 PW: 100 Pod Weight;

100 SW: 100 Seed Weight; S/P: Seed/Pod ratio; PLe: Pod Length; PWi: Pod Width; TLL: Terminal Leaflet Length; TLW: Terminal Leaflet Width;

LLL: Lateral Leaflet Length; LLW: Lateral Leaflet Width.
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Table 6. Correlation coefficients between qualitative morpholigical traits of
Onobrychis caput-galli populations

Olaw
Traits GH PH SC IS PC SCo PCo PS ?TLS
PH 0.70
sC -0.84™ -0.46"
IS 0.00 0.21 0.07
PC 0.02 0.002 0.23 -0.27
SCo 0.10 0.29 -0.21 0.27 0.007
PCo -0.25 0.09 0.49" 0.34 0.14 -0.25
PS -0.05 0.01 -0.17 -0.15 -0.63" 0.01 -0.58"™
TLS 0.38 -0.02 -0.33 -0.37 0.49* 0.30 -0.38 -0.04
LLS -0.08 0.15 0.21 0.03 0.38 0.20 -0.07 -0.31 0.52"

..Lo)b\)M)}bdkb'claa):)bﬁ%;‘\{:**}*

*and **: Significant at 5% and 1% of probability levels, respectively.
GH: Growth Habit; PH: Plant Hairiness; SC: Stem Color; IS: Inflorescence Shape; PC: Petal
Color; SCo: Seed color; PCo: Pod Color; PS: Pod Spines; TLS: Terminal Leaflet Shape; LLS:

Lateral Leaflet Shape.
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Table 7. Mean and mean deviation of total mean for quantitative morphological traits of Onobrychis caput-galli populations based on cluster
analysis
055 bl osled 700 p3ol S el i)l U8 30, S ol 0 53 sl a e sl 10 U Sy, sl ST b s 03T £ sl 03T B db
gm.‘\l? v).ﬂf g_s""‘\l? OA.U.? Slu
Cluster Populations no. PHE (cm) NN NL NLL DF IL (cm) NI PL (cm)
N VerS 2.70
»i; Cluster 1 3,911,284 14.64 3.83 9.78 12.08 35.00 1.42 3.31
IS oS 51058 Kok ol
3: Mean deviation of total mean -7.11 -1.84 0.55 -0.10 -1.72 -0.16 -1.51 -2.46
: Yoy 5
Y
Ny, Cluster 2 6,7,1,12,5 27.13 8.33 9.13 11.87 42.13 1.80 6.47 7.23
3 IS oSoa 51055 o oKl ol
Mean deviation of total mean 5.38 2.66 -0:10 -0.31 541 0.22 1.65 2.07
Yo
Cluster 3 10 37.33 4.50 6.50 14.33 20.00 1.50 5.67 9.67
U oS 103 5 p i 1
Mean deviation of total mean 15.58 -1.17 -2.73 2.15 -16.72 -0.08 0.85 451
& oS

Total mean 21.75 5.76 9.23 12.18 36.72 1.58 4.82 5.16

Y4
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Table 7. Continued

V Jsd> aals

s 5 bl ojled _pli Ao 0y T PR PR AR PYPH PRGN ¢l dsb g Ve P P S — L P S S o e
Cluster Populations no. (190)0 B 100SW (g) SIP (%) PLe (cm) PWi (cm) TLL (cm) TLW (cm) LLL (cm) LLW (cm)
‘=4 3911284 0.81 0.37 47.02 0.95 0.73 0.85 0.21 0.57 0.22
Cluster 1
U5 o los 2 e S 0.01 0.03 358 -0.04 -0.05 -0.20 0.00 -0.22 -0.01
Mean deviation of total mean
Voo 6,7,1,12,5 0.69 0.26 38.47 1.04 0.85 1.23 0.19 0.96 0.20
Cluster 2
5 o los 2 e S -0.11 -0.08 -4.97 0.05 0.07 0.18 -0.02 0.17 -0.03
Mean deviation of total mean
M) 1.39 0.65 46.80 1.01 0.82 1.40 0.37 1.33 0.50
Cluster 3
S5 e Sl es S e S 0.59 0.31 3.36 0.02 0.04 0.35 0.16 0.54 0.27
Mean deviation of total mean
& o 0.80 0.34 43.44 0.99 0.78 1.05 0.21 0.79 0.23

Total mean

PHE: Plant Height at 50% flowering; NN: Number of Nodes at 50% flowering; NL: Number of Leaves at 50% flowering; NLL: Number of Leaflets per Leaf, ]
DF: Days of 50% Flowering; IL: Inflorescence Length; NI: Number of Inflorescences per stem; PL: Peduncle Length; 100 PW: 100 Pod Weight; 100 SW: 100 Seed Weight;

S/P: Seed/Pod ratio; PLe: Pod Length; PWi: Pod

Width.

For details of populations see Table 1.

idth; TLL: Terminal Leaflet Length; TLW: Terminal Leaflet Width; LLL: Lateral Leaflet Length; LLW: Lateral Leaflet
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Fig. 1. Dendrogram related to classification of twelve populations of
Onobrychis caput-galli using Ward's method
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