N9 Jlg 8054 doxo
IFAY Jlo o) oslod ¢ Ya-1 i

ol UL 495 Sl wig) SO 3glgd 00 Dlao (S5 £
Ol el »8 Onobrychis crista-galli (L.) Lam.

Genetic Variation of Morphological Traits of Iranian Annual
Onobrychis crista-galli (L.) Lam. Genotypes
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Table 1. Genotype No., code and geographical location of 26 Onobrychis crista- galli

genotypes
L 55 oslads 05 ¢Sk ojlos
Genotype No.  Gene Bank No. (TN) Origin sl
08 g e Sl s S elil s
1 185 Kermanshah, Salas and Babajani, Pich Koor village
b es - Slrll 5 D oLl S
2 187 Kermanshah, Salas and Babajani, Phiyat village
J}.\;f o> —lad Olieas 7;‘)&‘: _L o oliib S
3 188 Kermanshah, Sare Pole Zahab, Zahab village, Goordner village
Sz o3-Sl 5 SN —oliile S
4 189 Kermanshah, Salas and Babajani, Diokeh village
legb o3 =olad e —oliile S
5 191 Kermanshah, Sare Pole Zahab, Tahmasb village
A OIS Db e as el S
6 192 Kermanshah, Ghasre Shirin, toward Gilan Gharb
Ot 85 03 =55 o Ot 3T 5 =0l )
7 232 Lorestan, Khoram abad, Markazi village, Toong Shabikhon village
s I 03~ Sl (58 Dlins — s |y~ 0l S
8 233 Lorestan, Pole Dokhtar, Gari talmak village, Vali Asrvillage
Ol — 0l 5>
9 339 Khozestan, Behbahan
o0 Ol s 8l a6 20 5hS VO —Oleghu o — Ol
10 340 Khozestan, Masjed Soleyman, 15 km to three way cross Masjed Soleyman-Roomy
s ey Oltens —eglS — e
11 365 Booshehr, Ganaveh, Chahar Roostaei village
555 Sl —5L3 SVl Olieas —cbaale -l )
12 386 Lorestan, Mahdasht, Olad Ghobad village, Koor village
Ol glsy =3l Oliess —dda S — 0l )
13 387 Lorestan; Koohdasht, Darivash village, Abkhoran village
Gl sy S Oltens =31 558 = )l
14 389 Fars, Firooz abad, Kangar Zanjiraneh village
ol g 4lS 03— DS —eliile S
15 399 Kermanshah, Gilan Garb, Kale Job Esfandiari village
I3 03 =0l s Olteans — 3 OOS —eliile S
16 400 Kermanshah, Gilan Gharb, Vishnan village, Khazal village
il o3 — Ol 5 Oliens =341 Sl —oliile S
17 403 Kermanshah, Eslam Abad, Rijab village, Ghoulgholeh village
bl 03— Olass —o 8 OOLS —aliile S
18 407 Kermanshah, Gilan Ghrab, Heydariyeh village, Babarostam village
bl -k )
19 544 Lorestan, Khoram Abad
sUl g =0l
20 545 Lorestan, Khoram Abad
Ll p & —[)L:.«/J
21 546 Lorestan, Khoram Abad
Olg ol Oliwas —3Ll 6 = b
22 599 Fars, Noorabad, Jadeh Boan village
38 =k 5 e Jler
23 596 Chaharmahal va Bakhtiari, Shahre Kord
£t
24 165 Tlam
o e 83 =0 S Dliens —3LT Sl —oliile S
25 194 Kermanshah, Eslam abad, Kerand, Soorkheh Danireh village
rar ki 5 Jw ler
26 589 Chaharmahal va Bakhtiari, Borojen

YA


www.SID.ir

39 e i S5 55

Onobrychis crista-galli glaews 55 ¢S50 5500 Slis il yls a0 =Y s
Table 2. ANOVA of morphological traits of Onobrychis crista-golli genotypes

ary3 Tor s oS sl I8 e F sl s sl a s aS sl G 5y sldes 23T sk oS T B slas 3T Kesdsb
&s5T i Nty N7 <, N PR
S.0. V. St e df. PHE NN NL NLI DF IL NI PL
Block Y 2 4.52™ 0.01™ 0.29™ 14.08" 1.16™ 0.15* 0.73™ 0.87"
Genotype S 25 99.127 15217 11.56™ 21.76™ 180.07" 0.98" 10.09™ 10.16™
Error olzal 52 8.35 0.89 1.12 3.20 0.54 0.03 1.07 0.66
CV.% (Ao 33) Sl ok o> 17.50 15.71 14.27 12.56 232 13.29 22.30 22.54

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

Z\ }ZO dL».::-l C)Jd‘w):)\é&\&ﬁ L)\J@A,:’G%}A{Z**}*‘HS

Table 2. Continued Y Jd> aalsl
o RGP B pbdsb tb 2o o5 dsk oS pe o5 dsk o5, b
5T =l =l o s
S.0. V. St e df. 100 PW 100SW S/P PLe PWi TLL TLW LLL LLW
Block s 2 1.07™ 0.003™ 0.57™ 0.003™ 0.004™ 0.0004™ 0.00005"™ 0.001™ 0.001™
Genotype <555 25 8.47" 0.38" 79.61™ 0.09™ 0.03™ 0:18"™ 0.017" 0.19™ 0.008™
Error sl 52 0.73 0.007 0.92 0.01 0.01 0.0004 0.0005 0.001 0.0005
CV% (e 3) Sl ok oy 12.26 6.17 4.84 8.01 13.30 2.96 10.59 5.87 11.45

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

VARYAY e BT B NS i VR

PHE: Plant Height at 50% flowering, NN: Number of Nodes at 50% flowering, NL: Number of Leaves at 50% flowering, NLL: Number of Leaflest 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 Leaflets Length, TLW: Terminal Leaflets Width, LLL: Lateral Leaflets Length
and LLW: Lateral Leaflets Width.

Y4
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Table 3. Means, range (max and min), standard deviation and phenotypic variation coefficients of morphological traits of Onobrychis

crista- galli genotypes

oyleds CL&J)l Slday Slday Sl 58 Sl JfJ}L Jf.s\.,\.-d Jsb Ao O Lo O &l S (al:JJ}L e Jsb P Jsb P

LS55 s elE 2SS 5E, pef, b 5T BEH & el 4l P« el g ey S, oS
10 o o G 1 g eI 3T sl sl s g

S s aas
Genotypes PHE NN NL NLI DF IL NI PL 100 100SW S/P PLe PWi TLL TLW LLL LLW
No. (cm) (cm) (cm) PW (2) (%) (cm) (cm) (cm) (cm) (cm) (cm)
(8

1 23.0 6.0 6.0 16.3 29.0 2.5 2.7 9.2 8.31 1.30 15.60 1.53 1.06 0.8 0.1 0.9 0.1
2 7.3 2.7 4.0 15.7 43.0 1.0 1.7 1.8 8.67 1.51 17.45 1.38 0.99 0.5 0.2 0.6 0.2
3 23.7 6.0 9.0 15.7 37.0 1.7 4.3 6.2 9.16 1.93 21.12 1.40 1.05 1.0 0.2 0.5 0.2
4 10.5 33 6.7 17.7 43.0 1.0 2.3 1.3 8.60 1.81 21.02 1.31 1.15 0.7 0.2 0.4 0.2
5 16.7 4.3 53 17.0 42.0 1.1 4.3 2.0 8.36 1.60 19.09 0.73 0.93 1.0 0.2 1.0 0.2
6 28.2 8.7 7.3 14.0 17.0 2.0 4.7 44 4.53 0.72 15.95 1.20 0.96 0.6 0.3 1.0 0.2
7 18.0 6.0 6.7 10.7 28.0 1.0 4.7 4.0 4.74 0.88 18.64 1.08 0.76 1.1 0.2 0.7 0.2
8 23.0 5.0 7.7 17.3 26.0 3.0 7.7 4.4 5.95 1.19 20.01 1.18 1.10 1.2 0.3 0.8 0.3
9 153 7.0 8.8 11.3 26.0 1.0 4.7 2.0 7.57 1.31 17.26 1.15 0.96 1.0 0.3 0.8 0.3
10 9.4 14.0 11.0 8.3 17.3 1.0 23 25 4.61 0.77 16.77 1.09 0.78 0.3 0.1 0.1 0.1
11 18.7 6.0 7.0 16.0 26.0 2.4 8.0 3.4 6.55 1.45 22.13 1.14 0.77 0.6 0.2 0.5 0.2
12 23.0 7.0 7.7 10.7 30.3 1.0 5.3 4.1 7.37 1.33 18.06 1.20 0.87 0.6 0.2 0.5 0.2
13 19.0 4.0 5.0 9.3 26.0 1.2 2.3 1.9 8.05 1.46 18.14 1.53 1.09 0.3 0.1 0.1 0.1
14 17.0 4.7 4.7 12.3 28.0 1.0 4.0 2.8 6.25 1.32 21.06 1.20 0.89 0.9 0.2 0.9 0.3
15 16.7 7.0 8.7 16.3 26.0 0.9 5.0 4.0 10.31 1.62 15.71 1.36 0.94 0.9 0.2 0.8 0.3
16 16.0 5.7 9.7 17.3 32.0 2.0 23 3.0 8.81 1.30 14.76 1.27 1.07 0.4 0.2 0.1 0.2
17 16.0 9.0 9.7 15.0 37.0 1.0 5.7 3.0 8.44 1.46 17.26 1.49 1.12 0.7 0.2 0.6 0.2
18 8.9 6.7 9.7 13.0 31.0 1.5 9.0 49 7.71 1.75 22.66 1.25 1.00 0.6 0.1 0.8 0.2
19 22.0 7.3 10.3 15.0 32.0 1.9 7.3 6.0 7.62 0.77 10:.14 1.57 1.14 1.0 0.2 0.5 0.2
20 20.0 6.7 3.3 12.7 26.0 1.4 6.0 4.7 6.56 1.74 26.56 1.20 0.96 0.8 0.2 0.5 0.2
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Table 3. Continued ¥ ol asls!

IWAY Lo} oyled (YA-Y it " 3y 9 Jlgi 88155y dloxe”

gl o 8 slaws Sl sl Sesdlas Kl Bl b SERWRST Lobjs b Pbdb pbisse b o Jsb =
BY) ul._f 1o s BN dfjg BN Aaefjg YA Q.:ST BY) J_ST Jia.s PHEY CL:JA.: Ag.f]: Agrfjg Aaefj.g Ag.f]:
10 o 1o Epp pAE Sl 3T el el = e
b 55 sl g o
Genotypes No. PHE NN NL NLI DF IL NI PL 100 PW 100SW S/P PLe PWi TLL TLW LLL LLW
(cm) (cm) (cm) (g (€3] (%) (cm) (cm) (cm) (cm) (cm) (cm)
21 223 5.0 5.3 14.0 30.0 2.0 4.0 6.4 4.03 1.43 35.61 1.29 0.93 0.8 0.2 0.5 0.2
22 8.0 53 5.7 15.0 31.7 1.9 6.3 32 6.03 1.45 24.10 1.19 0.93 0.6 0.2 0.6 0.3
23 8.0 6.7 5.3 11.0 42.0 1.3 5.0 2.7 4.33 0.72 16.70 1.11 0.89 0.9 0.2 0.3 0.2
24 15.0 4.0 8.7 16.3 43.7 1.2 5.0 2.0 7.05 1.51 21.38 1.21 0.93 0.9 0.2 0.4 0.2
25 12.7 4.7 9.3 17.0 44.0 1.8 3.0 3.0 8.84 1.92 21.72 1.17 0.83 0.5 0.5 0.3 0.3
26 11.0 3.7 5.7 15.7 26.7 1.0 2.3 1.3 5.61 1.64 29.17 1.45 1.09 0.5 0.2 0.5 0.1
Minimum Jol= 7.30 2.70 4.00 8.30 17.00 0.90 1.70 1.30 4.03 0.72 10.14 0.73 0.76 0.30 0.10 0.10 0.10
Maximum S 28.20 14.00 11.00 177.00 44.00 3.00 9.00 9.20 10.31 1.93 35.61 1.57 1.15 1.20 0.50 1.00 0.30
Grand Mean oS 1651 6.01 7.43 1424 31.56 1.49 4.61 3.62 7.07 1.38 19.92 1.25 0.96 0.73 0.20 0.56 0.20
sd Sbw ol 575 2.25 1.96 2.68 7.75 0.57 1.96 1.84 1.71 0.35 5.05 0.17 0.11 0.24 0.07 0.26 0.06
PVC/ S5 g e 34.82 37.43 26.37 18.82 24.55 38.25 42.51 50.82 24.18 2536 25.35 13.6 11.45 32.87 35.00 46.42 30.00

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 Leaflets Length, TLW: Terminal Leaflets Width, LLL: Lateral Leaflets Length and LLW:
Lateral Leaflets Width. sd: standard deviation, PVC: Phenotypic Variation Coefficient %.

For genotypes characteristics see Table 1. Y- POS SO B PRPSPI PRI 5 JCH WS S5 P
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Table 4. Shannon index and Shannon’s relative index (%) for qualitative traits of
Onobrychis crista-galli genotypes

Ol jesli (1) o gle o el
‘ Shanoun index Shanoun’s relative
Trait e index (%)
GH ey ke 0.25 53.0
PH oF sS S 0.46 96.3
sc Bl ) 0.44 92.5
IS RHN 0.30 62.8
PC &K, 0.34 55.8
SCo S 0.43 89.6
PCO ol 5, 0.41 67.6
PS oL sl 0.50 71.1
TLS sl S, s 0.40 84.2
LLS Sl oS, S 0.41 84.9

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 Leaflets

Shape and LLS: Lateral Leaflets Shape.

JEYRE-NUNPEIE R R PSR I
ol e RIS aSls 05 5 el O e
5 dte Stses Bl 3 3T |8 sl
e Sy d b Lol ols—ns
= (Carbonero, 2011) g4, .50 Olis
33 O.:STJ.? Sl e )\:@M}C_ﬂ;@;w
0t VNN SN VU B POt
LS sl 5 3T S Jyb
Sl &8 1 a3 a8 slaw 5 S 18
5903 L ls e 5 e Ko an
53 0ls 053 ¢ 3T Jsb ( aulS 00 G
J'_»J(YW\)b.?}g)lS.:ﬁr\_:sule_cjub
a8 i o 1y s gme 5 Cute  Kiaran
dsb 548 5 oo dsb o i b
5 e (Ssar o b 58 S1E il

Y'Y

S 58S 5ol Al il b
4S W5 S Ol ge (Turk and Celik, 2006)
(r3TIS sl bl sl L olS plis )l o
5 e Soen oL 05 5 ol sl
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Table 5. Correlation coefficients between quantitative morphological traits of Onobrychis crista-galli genotypes

T"L‘: PHE NN NL NLI DF IL NI PL  100PW 100SW  S/P PLe PWi TLL TLW LLL
raits

NN 0.09

NL 0.08 0.62"

NLI 0.04  -0.497  0.002

DF -0.39°  -0.547 -0.15 046

IL 045 -0.04 0.05 040" -0.18

NI 0.18 0.17 029 001 -0.14 035

PL 0.60"  0.19 0.15 008 -023 058" 028

100PW -0.04  -0.27 023 048 041" -0.13  -013 -0.01

100SW -0.17  -0.52"° -0.03 047" 042" -0.11 -008 ~-0.10 061"

S/P -0.08 -033  -032  0.07 0.01  0.05 0.01 '~ -0.009 -0.36 0.47"

PLe 0.15  -0.08 008 010 -0.06 009 -0.14 032 03l 0.10  -0.11

PWi 0.12  -0.27 0.04 040" 015 0.14  -0.08 0.10 © 0.40° 0.21 -0.13 0.65"

TLL 035 -0.14  -0.02  0.17 0.14  0.13 042" 030 -0.04 = -0.10 -0.05 -0.20 0.04

TLW 0.09  -0.17 0.13 033 022  0.19 0.01 -0.16 005 0.13 005 -024 -0.15 0.16

LLL 031  -0.09 -023 021 -0.15 0.10 034 029 001 -0.01 -0.03  -0.20 0.008 055"  0.09
LLW  -0.03 -0.17 0.07 025 0.16  0.10 038 -0.09 0.15 0.15 0.004 -030 -0.17 044" 0627 035

* and **: Significant at 5% and 1% of probability levels, respectively.

.MJJ\}M)Abdbb‘&)b)\b@»%jﬂgi**)*

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 Leaflets Length, TLW: Terminal Leaflets Width, LLL: Lateral
Leaflets Length and LLW: Lateral Leaflets Width.
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Table 6. Correlation coefficients between clllualitative morphological traits of

Onobrychis crista-ga

i genotypes

Sl

. GH PH SC IS PC SCo PCo PS TLS
Traits
PH 0.57
SC 036  -0.46"
IS 0.13 0.21 0.001
PC 0.13 0.002 -0.16  -0.31
SCo 0.03 029  -0.16 0.13  -0.006
PCo 0.14 0.09 0.03 -0.09 0.04  -0.21
PS -0.25 0.01 0.005 -0.28 0.15 048" -0.28
TLS -0.10  -0.02 0.02  -0.24 0.01 0.06 -0.19 026
LLS -0.11 015 -0.10 -039° -0.14  -0.06 0.02 ~ 016 047
.MJ;\}.\.p):bdusa-lda“);j;‘_g‘ngﬁ;jsq:»:e**j*

* 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 Leaflets

Shape and LLS: Lateral Leaflets Shape.
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Table 7. Mean and mean deviation of total mean for morphological traits of Onobrychis crista-galli genotypes based on cluster analysis
055 oo 555 o les Tor 53 el iyl U0 308 sl S sl a s eS sl B sl b 23T slaw 3T Kas U b
Yy Py A D £, A0 EN FEINIINGI
Cluster Genotypes No. PHE (cm) NN NL NLI DF IL (cm) NI PL (cm)
e 2,4,24,16,13,26,25
Cluster 1 13.07 4.01 7.01 15.57 36.91 1.31 2.70 2.04
IS oSk 655 2 oKk ol
Mean deviation of total mean -3.44 -2.00 -0.42 1.33 5.35 -0.18 -1.91 -1.58
Vess 15,17,3,19,1
Cluster 2 20.28 7.06 8.74 15.66 32.20 1.60 5.00 5.68
IS oSk 1655 2 oKk ol
Mean deviation of total mean 3.77 1.05 1.31 1.42 0.64 0.11 0.39 2.06
Yoy S 9,14,7,23,5,6,8,11,
Cluster 3 22,12,20,18,21 17.47 6.08 6.88 13.46 29.54 1.58 5.67 3.77
IS oSl 313 8 a Sk ol
Mean deviation of total mean 0.96 0.07 -0.55 -0:78 -2.02 0.09 1.06 0.15
fos S 10
Cluster 4 9.40 14.00 11.00 8.30 17.30 1.00 2.30 2.50
IS oS Sl o5 8 p S0le Ol
Mean deviation of total mean -7.11 7.99 3.57 -5.94 -14.26 -0.49 -2.31 -1.12
85 oo
Total mean 16.51 6.01 7.43 14.24 31.56 1.49 4.61 3.62

\Y#
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Table 7. Continued V Jgd> aals
055 b 55 o las P e 055 Wb aotjy wabons pbidb te S e oS pdsb Sy 5 oS pdsb S, b
b sl sl &b s
Cluster Genotypes No.  100PW (g) 100SW(g) S/P(%) PLe(cm) PWi(cm) TLL (cm) TLW (cm) LLL (cm) LLW (cm)
Ves S 2,4,24,16,13,
Cluster 1 26,25 7.95 1.59 20.52 1.33 1.02 0.54 0.23 0.34 0.19
IS oS 51 es 8 a o Sile ol el
Mean deviation of total mean 0.88 0.21 0.60 0.08 0.06 -0.19 0.03 -0.22 -0.01
Vess 15,17,3,19,1
Cluster 2 8.77 1.42 15.97 1.47 1.06 0.88 0.18 0.66 0.20
IS oSk 51 es 8 5a o Sile ol
Mean deviation of total mean 1.70 0.04 -3.95 0.22 0.10 0.15 -0.02 0.10 0.00
F oy 9,14,7,23,5,6,
8,11,22,12,20,
Cluster 3 18,21 6.15 1.30 21.37 1.15 0.92 0.82 0.22 0.68 0.23
IS oSk 51 es 8 5a o Sike ol el
Mean deviation of total mean -0.92 -0.08 1.45 =0.10 -0.04 0.09 0.02 0.12 0.03
Fess 10
Cluster 4 4.61 0.77 16.77 1.09 0.78 0.30 0.10 0.10 0.10
IS oS 51e3 8 2 o Sike o1l
Mean deviation of total mean -2.46 -0.61 -3.15 -0.16 -0.18 -0.43 -0.10 -0.46 -0.10
JS oSk
Total mean 7.07 1.38 19.92 1.25 0.96 0.73 0.20 0.56 0.20

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:ISeedt/]Pod rat(iiol,1 PLe: Pod Length, PWi: Pod Width, TLL: Terminal Leaflets Length, TLW: Terminal Leaflets Width, LLL: Lateral Leaflets Length and
LLW: Lateral Leaflets Width.

For genotypes characteristics see Table 1.
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Fig. 1. Dendrogram obtained by cluster analysis in tested genotypes using Ward's
method

Figures are genotypes No. (See Table 1).
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