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0T oKy 5, 5 OnObrychis s slas § -\ Jsd
Table 1. Species of Onobrychis genus and their origins

Species <& Origin e

Onobrychis viciaefolia
Sect. Onobrychis

Onobrychis altissima Grossh
Sect. Onobrychis

Onobrychis crista-galli (L.) Lam
Sect. Lophobrychis

Onobrychis crista-galli (L.) Lam
Sect. Lophobrychis

Onobrychis crista-galli (L.) Lam
Sect. Lophobrychis

Onobrychis crista-galli (L.) Lam
Sect. Lophobrychis

Onobrychis crista-galli (L.) Lam
Sect. Lophobrychis

Onobrychis crista-galli (L.) Lam
Sect. Lophobrychis

Onobrychis caput-galli (L.) Lam
Sect. Lophobrychis

Onobrychis caput-galli (L.) Lam
Sect. Lophobrychis

Onobrychis micrantha Schrnk
Sect. Lophobrychis

Onobrychis pulchella Schrnk
Sect. Lophobrychis

Onobrychis pulchella Schrnk
Sect. Lophobrychis

East Azarbaijan: Hashtrood. L35 ka1 S Olamly3T

Lorestan: Aligodarz, Deh-e-Mafar, 1760 m, 237t o WVF e 03 0355, 800 0k
S WA cClagh 03 colad Jy u toliile S
Kermanshah: Sarepolezahab, Dehe Tahmaseb, 1790 m, 1917
S VP Oles (Sl bl O ZeL‘LJ\A;
Kermanshah: Salasebabajani, Dehe Ghiat, 1400 m, 187t
e VA il S Ol 00T S 8 0yl
Fars: Firuzabad, Dehestan-Kanger, Zanjirane, 1690m, 389t
S ADY (5 03 0l Obens v e ONS tolisle S
Kermanshah: Gilane -Gharb, Dehestane Rizhnan, Dehe Khozal, 805m, 400t
Fa VYA Ol T gl ¢ il 315 Oliss cbida S 0k
Lorestan: Koohdasht, Dehestane Daurash, Rustaye Abkhoran,1290 m, 387t
o VYA Ol T Glwgy o bl 05 Ol (Cuiida 57 10k )
Lorestan: Koohdasht, Dehestane Daurash, Rustaye Abkhoran,1290 m, 387+
il 03 0Ol Ol LT el tolisle S
Kermanshah: Eslamabad, Dehestane Rijab, Dehe Ghelghele, 1170m, 406
Khozestan: Ahwaz, Hamidieh, 547 TOFY w e jlsal 10k j 55

Mashhad: Poshte Sade Torogh, 1350m,
6771

Khorassan: Mashhad: Sade
Torogh,1350m, 676

Khorassan: ; Kalat-e- Naderi, Jangale
Khaje, 291

TEVY oo WO (G b e iy tgie
CR I WENVEVEN | WP

TY4 g i 05550 oS 00l =

Ol e ALE 05U s sy g0 6 S TN olas T

t: TN number of species in the National Plant Gene Bank of Iran.

Onobrychis Calises glaw S s J2o,s 5 I8 - S
Fig. 1. Standard in different species of Onobrychis
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Fig. 3. Diadelphous stamens in different species of Onobrychis
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O. crista-galli O. pulchella O .caput-galli O. micrantha 0. viciaefolia
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Onobrychis Calisws glas 8 5 INS7 5 asls -F [SCs
Fig. 4. Style and stigma in different species of Onobrychis
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Fig. 5. Situation of pistil and stamens in O. crista-galli (A), and O. viciaefolia (B)
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Table 2. Variance analysis of different traits in species of Onobrychis

MS Sl s
w3 65,5 &ls sluw &l o I oss 038 ails mhaw ol Oless Jgb
ssl3T Kass 03 8
. df. Pollen number  Pollen/ovule ratio Flower weight Pollen surface Ovar
S.0.V. St e size Iengt%
Replication NSS 2 1212158.94™ 1241775.48™  0.00000003" 1600.77" 0.0001"™
Treatment s 12 150707235.8™ 164244952.96™  0.000001" 23003.95™ 0.35"
Error L= 24 736858.67 680428.02 0.00000002 4566.35 0.01
CV% Ot b 16.08 17.66 8.98 9.09 10.39
Table 2. Continued Y Jgd> anls
MS b, Sl
e b J b Kdsk Sl dyb s J s E S b
S.0.V. Sk abee Lsd:]l)‘ Style length Flower length Anther length Filament length Sepal length
Replication NS 2 19.02™ 0.38™ 0.0007™ 4.99™ 6.05™
Treatment Jes 12 0.29™ 22.19™ 0.005" 0.50" 0.64™
Error L= 24 0.32 0.26 0.001 0.11 0.31
CV% ) 11.87 6.99 16.82 6.14 11.28

SN 5T ol o 53 1 e ¢l e b S5 a*F yF s

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

O slis dSS a5 Las £
O 03 Ll o Jgdr) CBIS > g2y (sl s
Sl sne Dl b ki 5 LSS slas S
s 3l o odalice Suis pl s S
S o 5 oy glaad S o) o
ce—oe 3O, altissima 5 O. viciaefolia
©O. caput-galli JL_ oL_aa 5§
95,3 L O. micrantha ,O. pullchela
50.

crista-galli

400 e

(¥ Jsd) 54 e O. crista-galli 387(2)
S L5 5147 5l OLES olaT s 4 ol
Gl £ o nLgs a5 5 s eSsw
S Gkt slaCamen w3 S Cilies
s B sl g Bl s sy sl
33 &S s 040 o3l (Wiens,  1984)

Y&y
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é&»ﬁ SoId e M| 005 4l e
(Y Jgd) Sl 5 g5 /) Jlaz|
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Table 3. Growth habit and mean comparison of different traits in species of Onobrychis

Coner 68 ST Kass sl 655 4ls sl 035 wls oo I oss als pedan o510 wls J b Kb Sl J b ot de dsb &S Jsb
s 5
Species, population Growth habit Ovule Pollen Pollen/ovule Flower Pollen Style length Flower Anther Filament Sepal length
number number ratio weigh surface size (mm) length length length (mm)
() (mm) (mm) (mm) (mm)
. . Al ki ile
- viciaefolia Herbaceous, 1 22211a 22211.00a 0.0028a 684.84cd 10.50a 13.04a 0.29a 8.14a 6.44ab
perennial
Al i (ile
. altissima Herbaceous, 1 20300b 20300.00b 0.0029a 646.51d 10.45a 12.71a 0.28a 7.97a 6.59ab
perennial
. . - 2 2243cd 1121.70de 0.0018bc 640.85d 3.76b 8.00bc 0.25abc 6.06b 6.60a
. crista-galli 187 Annual
JLS 6.56a
. . i 2 2350cd 1175.00de 0.0018bc 733.10cd 3.93b 7.17cd 0.27a 5.10cde
. crista-galli 191 Annual
. . - 2 2470cd 1235.00de 0.0018b 740.74cd 3.76b 7.00d 0.26ab 5.03cdef 6.23ab
. crista-galli 387(1) Annual
. . S 3 2520cd 840.00e 0.0012d 763.19bcd 3.66b 4.76f 0.17bc 4.269 3.93c
. crista-galli 387(2) Annual
. . S 2 2443cd 1221.70de 0.0016c 793.28bc 3.66b 7.73bcd 0.30a 5.26¢d 5.56ab
. crista-galli 389 Annual
. . S 3 3373c 1124.44de 0.0018bc 717.94cd 4.10b 8.50b 0.27a 5.66bc 5.40b
. crista-galli 400 Annual
. S 1 2283cd 2283.33cde 0.0010de 647.66d 3.80b 5.26¢f 0.31a 4.51efg 3.31c
. caput-galli 406 Annual
. S 1 2963cd 2963.33c 0.0011de 709.55¢cd 3.60b 4.73f 0.30a 4.43fg 3.30c
. caput-galli 547 Annual
. - 1 1686d 1686.66¢cde 0.0010ed 770.82bcd 3.84b 5.97e 0.17c 4.76defg 4.22¢c
. micrantha Annual
S 1 2610cd 2610.00cd 0.0009ed 935.70a 3.57b 5.43ef 0.25abc 4.95def 3.50c
. pullchela Annual
S 1 1930cd 1930.00cde 0.0009e 873.72ab 3.9b 5.86e 0.26a 4.169 3.31c
. pullchela 29 Annual

Means with similar letters in each column are not significantly different at 5% level of probability according to Tukey test.

(S 5 0m5D) Asl 0 0l o 3 5l fme SO B 0 g o 3 &5 ke 35 b la S0

Y#¥


www.SID.ir

Sbles 8 5 Jadd 5 (s adllan

L5 5 Lo S edalie VAOYF L YYAA
Ghadb bl 1 5 ¥ g j3 0l S5
5 =158 55 «(Cruden, 1977) o35 S
0. altissima 5 O. viciaefolia JL. Lo
sl S5 ol Ld S5 olals
W S

oLals ;> 0. micranta 5 O.pulchella

L.caput-galli O.crista-galli

o g (SOl ) S
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L g dn 4 5 15 I8 Ll sl S
JHize 5 4l ol gl (s, Olzdles 5
«(Secondary pollen presentation) s s .
L St w635 wils YL o gyl
i by 0 (Y0, 1993) 4 & ki ulul oS
b s 03,8 il phy ity
<Howell et al., 1993 ¢Yeo, 1993) .l
S35 4338 SLlks (Cruden, 2000
S 45 sls ol Hedysareae abs olls
oy e 403 8 Jsl Ll O. viciaefolia
Cws 9 (Galloni et al. , 2007) c—ul aJ o
S8 3 4 Sds am 03,8 asils SV

4 Cews O, altissima 5 O. viciaefolia
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Tabla 4. Correlation between different traits in species of Onobrychis

528103 Ty Jiadd 5 0t aalllas

SKas sliws 03 8 wls S 5 o355 &l o o511 wls Jsb Kb Sl b o de Jsb & S Jsb
SKads 4 ujf
Sliw Ovule Pollen/ovule Flower Pollen surface  Style length  Flower length ~ Anther length  Filament length ~ Sepal length
Traits number ratio weight size
Pollen number -0.328 0.995" 0.844™ -0.411 0.996" 0.899" 0.230 0.914™ 0.476
Ovule number -0.421 0.052 -0.177 -0.338 -0.113 -0.285 -0.148 0.278
Pollen/ovule ratio 0.798" -0.378 0.991" 0.868" 0.240 0.887" 0.416
Flower weigh -0.605" 0.848™ 0.952™ 0.253 0.941" 0.853"
Pollen surface size -0.420 -0.482 -0.202 -0.516 -0.537
Ovary length -0.132 0.111 -0.335 0.042 0.457
Style length 0.908™ 0.206 0.911" 0.490
Flower length 0.268 0.973" 0.750™
Anther length 0.273 0.113
Filament length 0.721"

TN 570 Jlal o 53 513 e i 5 1 FF 5
* and **: Not significant and significant at 5% and 1% probability levels, respectively.
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Onobrychis slas & NS mlaw )3 5 55 5 o 0 Sk
Table 5. Presence of cutin on stigma of Onobrychis species

Stigmatic cutin
55 V d Y al> ¥ >
Species Stage 1 Stage 2 Stage 3
O. viciaefolia + - -
O. altissima + - -
O. crista-galli + - -
O. caput-galli + - -
O. micrantha + - -
O. pullchela + - -

‘Huﬁw\ 41’]“9‘*)%6‘9"‘)3£;>ﬁ}(”:_sd%é‘“)3&;3f}:+
.aujgépﬁrwfe@tom@\{@;ﬂ,;mfcb&f%;:v do je
+: Presence of cutin on stigma; -: absence of cutin on stigma;
stage 1: safe bloom; stage 2: bloom that touching up stigma and

stage; 3: adult flower.

S Slj s il Blessp o S S
5T ol o3l 03,8 wls 435500 o |
das oo |y eI Jolu s gliad s Al
Rodr"guez-Rian™ o et al., 1999, ¢<Yeo, 1993)
.(Galloni et al., 2007
& s S Jpl e 5
Seslizal b Slidles § Calises sl la o
S (JE 3l eSS a3 510 505T
S A aily S g J_f A og—n
6 gep s ¢85 L oalie (V % (cladg>)
O5) s Lidles S Ll 15 55
50.
S iy gl 6, 4k 4 O. altissima

viciaefolia a5 & 55 53 (aJy3!

355 5 s Slidles & 5) dypl bl 5
ozl Bl 5 53 i pl 5 55 (Glidles S
PR Katr s o b pde

Y#a

EFNTESRFCREOEI S B
555 Jlazsl 0T o3l Sl oyl 5 Lla e
-’j-:"L;"’ Cew 9 oji_> ‘_gu‘u';).ﬁ @LEJ
1999a)

¢Rodri"guez-Rian"o et al,,

o=l ls .(De Las Heras et al., 2001
uy\fcb_w)gw;;af;\;ow}g&b;
ASQJLAJ')JW)J{J)}_A‘SLA‘U;GALQJ
é\ﬁd@bj)b}‘)bﬁjww
eSS s & 3 535500 o S Kisd o0
A1 4 L5 g i Slalllas 4 5 L
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Sl 3550 3 P 3 4o NS mla
LQJPOJJS/AJBJ_&)C'LAC,_ijOJfL}

osb S GLes B same 555 5355 s


www.SID.ir

P o oY o)l YASY "5 9 Jlgd (801 54y dlomo”

s SLidles 8 s g 5 Slidles § s ¢ ab Slidles 8 sladl 53 (las s ze (sad go3T b —F Uk
Table 6. The results of field tests in natural pollination, spontaneous pollination and hand self pollination

Sladlos £ s
Pollination treatment
@ﬁb@uﬁ;mf G’L:.éla:jfs‘,; @MA@L&;H:;:P
Natural pollination Spontaneous self-pollination Hand self-pollination
IS slaws I wose s 4 45 e IS slaws I wose s 4 4l S IS slaws I wose s PPN

P e s
Speci o Flower Legume/flower Seed/ovule Flower Legume/flower Seed/ovule Flower Legume/flower Seed/ovule

pecies s number ratio ratio number ratio ratio number ratio ratio
O. viciaefolia 1091 51.60%2.21 85.24%2.48 1550 1.03%0.11 11.1#19.22 65 52.17+4.50 76.24%5.93
O. altissima 1079 54.40%1.30 86.88+4.56 1434 0.695*0.48 16.66%28.86 70 57.14%8.04 74.71%4.62
0. crista-galli 100 67.56%*10.13 78.33%10.14 173 46.82%0.92 51.4%1.47 35 62.85%4.21 68.44%5.14
0. caput-galli 200 67.43%6.41 66.38+3.75 205 478+1.28 51.95+1.80 30 63.335.77 68.24+2.48

o Jlasl Slzdles 5 gla las pm Soali =V Jour
Table 7. Differences between pollination treatments

@,Ja@mmﬁ L;'Li.é\u;:}s- Ls:,-::@l.&élo:;:f
Natural pollination Spontaneous self-pollination Hand self-pollination
IS g o CPERPIPHIIC IS g o CPERPIPHIIC 8 wope o s 4 4l o
) _ Legume/flower Seed/ovule Legume/flower Seed/ovule Legume/flower Seed/ovule
Species ka5 ratio ratio ratio ratio ratio ratio
O. viciaefolia il fale ns ns ol faled
O. altissima il fale ns ns *x *
O. crista-galli ** * ns ns ** *
0. caput-galli ** ns ns * ns

TFKk *

ns
./-\j/-de«1>|cle.~)J)|>u;x.ac)bu;mj:§%JJ4{. RS
ns, * and **: Not significant, significant at 5% and 1% probability levels, respectively.
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