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103 ol e B Caxesr (S5 Cdbd $9) Ul - ol WG
RAPD b ,SLS  wlw! g (Onobrychis viciifolia)

Yo . . Yoo, WL L FL .
u‘af»gl{))w‘}cbl;u\:wbygwjﬁy&m‘ S i sa
O‘Jf.“J.f.JT:“}:’.JTJ°l§j“5b‘g§‘:?b(’}l;°m‘:‘@\:f(’}l;"};\
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(Hamrick and Godt, 1996; 1L)ls 51 alE &8
s AleeSS o Lo o ile Ll s Bussell, 1999)
e 5 b 4 S5 bl 0 g Al i
468 6 Calien (sl omer (S35 655 5 5k Le (53,
(Nybom and Bartish, 2000) .18 » 5L A&
Jo e b SLa A5 il ¢ e Sla A5 e
S5 Al 5 p 5T Sy o IS e el 5 S
~ {(Van Valen, 1965) 15,105 31 LS sl anes
Lyl s 534S alE slalomesr ( oanb Ol I
Ay gldl e Calisee bLE 55 Js calin &K 540 ST
Lyl 5 534S AL Glalomer b alis 5 S o
L (s i (oS85 Caalid (ST sy oline 655 55T
(Volis et al., 2001) was o Ol K05
o S5 Sl Ol gy e Ll 5 5T andllas
IS sl AL S ool Ly ¢ LS slaman
«((Simple Sequence Repeats, SSRS) el sals 5 5 ks
w5 plnil ALE €8 A 3 Lo RAPDS 5 las 5 T
s by e 6o p Ollas plodas 5 Sl
(Triticum r.\_f s (Hordeum  spontaneum)
534S s e Olid Slalllas ol .l dicoccoides)
b e Sl o S5 b 5,50
(Nevo et al., 1998, c_wlacils & pslas Jole 5l

1991; Fahima et al., 1999; Li et al., 2000;
.Turpeinen et al., 2001)

FRIGVILIPRC L PRI P e e

Ed ez o (S5 Cald Ol 2 gWlj 5,2

SRAPD (sls 5Lt 3l osliul Uy o1y wpemtl i s
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Lo o Slalas 55 aews 55 4 RAPD la SiLis

3 Gl Slalmar (S35 Cald 5 )l le g 45 4

-

400
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(LT Ol 31 & (Rechinger, 1984) cul 01 51 53 4,8
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o S5 )13 gy 55 bLE ST s i
5 Sl Gros Sty Sls 5 mls e AL el
o Cnglin ol SO ST slacs 5 orils bl 4
ol a5 (S a0 YU Conglie cazei gy BT
Cy—>=en ((Koivisto and Lane, 2001) , & glacSl>
(Millerand sl As j2ud b lacSTl )5 uiy 4 506
53 sl she oLS 0ls e 4 - Hoveland, 1995)
Al =35 |y dg Ay Ol a5 a5 lacSTs
Lyl 5 a4 oS Sl 3daze slayY lols (£lh5 e
53 ol 58 GLaeS L ile (ks 55 55T
(Prevost et al., 1987; .l asl il s, e 50,5
Sl g e «de en 4 5 Koivisto and Lane, 2001)
sla S hs Lt el L5 5 ol laasli s 5o
(Koivisto and Lane, 45,5 ,I,5 eslizul 5, ge o sllas

2001)
Pl 5 Latomar o (S5 bl Ol s s
Gl gl o gl b SleMbl ¢ oly; Ol Calises
e 50 S5 pl3 5l Cblis glaasl ¢ Mo
P53 os e i) SLibles ;8 0o 4 pr
s i S Gl (Slidles s 5 5 Slidles §
(Smartt, 1981; Hamrick and Godt, 1989, x> -
.1996; Bussell, 1999; Nybom and Bartish, 2000)
S 5> Sl yy i Ldlos ;8 ot A o
home Jolse s (ALE Gladnar (S5 sl
&S Sl S5 bt la 555 5 6,505 sdais
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(Williams et al. 1990; Llous oslizul alS slasi &

Hollingsworth et al. 1999; Nybom, 1999; Nybom
.and Bartish, 2000)
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3131 GDNA Ll o oS (ladl 5 51 5 e
U L byln Sodan b gl il 1 g Somar &
s slo3 55 -DNA g DNA U gas &5 s S
DNA o ble 5,57 0 558 4 Camex OT oy led Ol 6
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5 JSak i (YO slaws L plaS” 2 Y 5) ojlas

f“)‘jwﬂm‘w@)Jaﬂ@jﬁkéu)‘jw);ﬁa\-\ﬁgbfj&Td@ﬂjé‘j—Y Jgd

Syt Iy Sla,l 5 sl Slals Aoy
(5't03) S5 e S
\ TGGTCGCAGA q Y5/0
\ GGACACCACT A YY/0
¥ CCACACTACC 4 WY
f TGAGCCTCAC 2 WV
o CCGAACACGG o \VFIV

5l LAl e (sl 5 St o e
g OS> (S5 Cald o e (RE L ey s
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Nei adhools olul  odds dmlos S35 o o Lo

oa\aomvd,,\?ﬁwwwﬁwﬂmﬁw@&
o /P Smi Al ol xS
O 1 OVY calob o 2aST g e 5 Ol S men
LAV (gl Al e 53 g gdig e g Ll Care 9
SR o et 5 Dl s e e o
45 (UPGMA dendrogram) (s, 55 A e s dal


www.SID.ir

WA les cpmia o)l cp g Sl ¢ ALS (b

105 el 0 alllan Come ey (5 (S5 Ao e 5l Y g

Conex ol el <l Sl AR e
Ll .
ol /YA ~
Ol VA /FAD .
S OVYYERE /VIVA .
GmA A FAVE LAY, /AFAD :
oSk /TY
al ‘
oup
s
T T T T T T T T T T T T 1
0.06 0.08 0.09 0.11 0.12
Coefficient

105 el Come gy (S5 Calh ez oLz UPGMA r\f),.ug-vdg.:

.M:wﬁlfgblfbcsz ol om ol 5038
Sy e 5 il G mer (S5 Cald ¢ imman
S alie (Sl Ll o o 2L S (AL 015
el 0,5 T alsn 5 T 5555 T LSS 5 g
L ols Comer o (S5 Cald s O b 51s S
g dsl ad e 53 Ol5 o Ly (oo p 250 S mer 4k
Aol g (gbns o o 53 5 Dgline &S5 ST Ll 5
LUl bl 4d 5l Ol Coner 593 sl (L8] 5

P W g B JE R o (U EVCHI) JU NN

S 5 domid 9 S
5 Dl Cmaz 93 0 YUl S5 Sl
23 4 g G 3 S 33 0l 59,5 )15 5 e
eSS4 Ll 15 0 Ol 5 e 1, UPGMA ol 5 505
w‘gadlb‘b‘LUﬂW)Jw‘\j;BMW
Jﬂmﬁ\)lwsclbu)'\j.iﬁtwj\ébb662.19\.&):
Lﬁfaf&b\b%&j)@\&gﬁ.ﬁ)bﬂjjcm
Mbﬁ@\yaﬁjajcm&@|ﬂwu

Oy & lgs wimmar 5 55 Lol O el Slelis


www.SID.ir
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Calibes clac e 5 (144Y) 0),L s 5 Alpert
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55y olss Kden 4 Ky Cals o xiw
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oLl (Glycine soja) b AL lalines )
= andlles das e Olis Callas (6354 U (ol 4:3;
S oals olis M}fu_i\ul’buaé\ﬁﬁ.:w 9
ubﬁd\)\sddug_:m.?a_géijul?_&
(Kiang and Chiang, <l i (Ulalin L3l s
Ol 535 = SIS bl 5 Ul Al ST
ol (AL (st Calisne Slal e (S35 Sl
g_:a_lﬁu ‘_gLAC,.cw BE) .M)dﬂ QL&J C,..E.’lb.o ) 0l
Cals Ol e Cie  Swen (Stipa grandis)
5 (S 581 a3 sRAPD y ime S5
ssb 4 (Nianxi et al., 2006) coul ot i |5 NE


www.SID.ir

WA les cpmia o)l cp g Sl ¢ ALS (b

ay

Aol 5 (5 Cals Ol ke (Stned 3525
Lo sz (e gl moles o dlse 25 1 (oW1 A
TS sl S Caliee (slatanas 53 Laglsnl 2 o
sL% 5 (Huang et al., 1997) Pinus massoniana el «
(Lang and Huang, (Castanea mollissima) L L
5 S5 Calod o gladaly 457 Wilesls OLis 1999)
S 3 gy o Ld ae sl
s Salamaz S5y p andlas opl 5l Jol S
345 glalomes 45 s o 0L ooy el
(4Lt Glaca s Ljls gy alin &S5 0551 Ll 3
L oS35 2l dol 48T plalomer (romes 5
Ad (6 b S slacals gl (ls K das
Sl oslizul b oS i Ol 5 o anlllan opl (slaadly bl
ot O LBERAPD (sls St ¢(slos 55-DNA

Ll 1 os aalS glaw 8 Calides gl S

Alpert, P., Lumaret, R. and Giusto, F. D. (1993)
Population structure inferred from allozyme
analysis in the clonal herb Fragaria obiloensis
(Rosaceae). American Journal of Botany 80:
1002-1006.

Bussell, J. D. (1999) The distribution of random
amplified polymorphic DNA (RAPD) diversity
amongst populations of Isotoma petraea
(Lobeliaceae). Molecular Ecology 8: 775-789

Fahima, T., Sun, G. L., Beharav, A., Krugman, T.,
Beiles, A. and Nevo, E. (1999) RAPD
polymorphism of wild emmer wheat
populations, Triticum dicoccoides. Theoretical
and Applied Genetics 98: 434-447.

Hamrick, J. L. and Godt, M. J. W. (1989)
Allozyme diversity in plant species, In: Plant
population genetics, breeding and genetic
resources (eds. Brown, A. H. D., Clegg, M. T.,
Kahler, A. L. and Weir, B. S.) 43- 63. Sinauer
Associates, Sunderland, MA.

Sl odbodys (S5 Cald 5 &SG5S Cald
0355 &S5 L aS &y s opu (LU et al., 2005)
S AS Lol s 035 wldie 5 Ll e Aol
sk s i LT (S5 Calid Olpe daCome
Ciliben (slalanes (S5 Cald g5, » 4l calin
L Cadisee sla) 538 5 555 (oLl i GbLie 1 o
O] 45 das o O ol ale sy (sla Solis 5 oslizal
O e 4 i s (5l 5387 (o lmer o (S5
L 058 S5 053 Slatamer o (£S55 O
S Sl oo (I L on 4 S5 5 bl (slaCnenr
Olgl 5 sla i, 8 355 L (Wang et al., 2005) <l
Cald by (S5 Cals (Soes 0028 1T oS
SIRERNEE FREE U S VES FRC S Py
Sy kit gla Kol 5l eslizal L oS K5 Slalllas
WLl 8 plowl aLS (oo slaas £ slaonas

&b

Hamrick, J. L. and Godt, M. J. W. (1996) Effects

of life history traits on genetic diversity in

plant species. Philosophical Transaction of the

Royal Society of London B Series: Biological
Science 351: 1292-1298.

He, H. Q., Jia, X. L., Liang, Y. Y., Shen, L. H.,
Song, B. Q., Guo, Y. C,, Liang, K. J. and Lin,
W. X. (2004) Assessment of genetic diversity
of allelopathic rice germplasm based on RAPD
and SSR. Acta Genetica Sinica 31: 888-894.

Hollingsworth, P. M., Bateman, R. M. and
Gornall, R. J. (1999) Molecular Systematics
and Plant Evolution, Taylor and Francis,
London.

Huang, Q. Q., Zhang, Y. X., Liao, M. and Wang,
L. H. (1997) The linkage relationship and
genetic linkage map among isozyme gene loci
of Pinus massoniana. Guizhou Forestry
Science and Technology 25: 1-7.

Kiang, Y. T. and Chiang, Y. C. (1990) Comparing


www.SID.ir

ay RAPD ls Sl bl , (Onobrychis viciifolia) el)5 ! Calibus glacanesr (S5 Cald g5, oWl ST Ll 5 3T

differentiation of wild soybean (Glycine soja
Sieb. and Zucc.) populations based on
isozymes and quantitative traits. Botanical
Bulletin of Academia Sinica 31: 129-142.

Koivisto, J. M. and Lane, G. P. F. (2001)
Sainfoin, worth another look. School of
Agriculture, Royal Agricultural College,
London.

Lang, P. and Huang, H. W. (1999) Genetic
diversity and geographic variation in natural
populations of the endemic castanea species in
China. Acta Botanica Sinica 41: 651-657.

Li, Y. C., Roder, M. S., Fahima, T., Kirzhner, V.
M., Beiles, A., Korol, A. B. and Nevo, E.
(2000) Natural selection causing microsatellite
divergence in wild emmer wheat at the
ecological variable microsite at Ammiad.
Theoretical and Applied Genetics 100: 985-
999.

Liu, X. H., Liu, W. X., Zhang, Y. R., Liu, Z. X,
Zhang, S. K. and Dai, J. R. (2005) Genetic
relationship among several maize inbreds
revealed by SSR markers. Molecular Plant
Breeding 3: 179-187.

Madden, D. (2002) Hluminating DNA: National
Centre  for  Biotechnology = Education,
University of Reading, UK. Retrieved from
http://www.ncbe.reading.ac.uk. On: 4 May
2010.

Miller, D. A. and Hoveland, C. S. (1995) Other
temperate legumes. In: An introduction to
grassland agriculture (eds. Barnes, R. F.,
Miller, D. A. and Nelson, C. J.) 273- 281. lowa
State University Press. lowa.

Nei, M. (1973) Analysis of gene diversity in
subdivided populations. Proceedings of the
National Academy of Science of USA 70:
3321-3323.

Nevo, E. (1988) Genetic diversity in nature:
patterns and theory. Evolutionary Biology 23:
217-246.

Nevo, E., Zohary, D., Brown, A. H. D. and Haber,
M. (1979) Genetic diversity and environmental
associations of wild barley, Hordeum
spontaneum. Evolution 33: 815-833.

Nevo, E., Baum, B., Beiles, A., Johnson, D. A.
(1998) Ecological correlates of RAPD DNA

diversity of wild barley, Hordeum spontaneum,
in the Fertile Crescent. Genetic Resources and
Crop Evolution 45: 151-159.

Nevo, E., Noy-Meir, 1., Beiles, A. (1991) Natural
selection of allozyme polymorphism: micro-
geographical spatial and temporal ecological
differentiation in wild emmer wheat. Israel
Journal Botany 40: 419-450.

Nei, M. (1973) Analysis of gene diversity in
subdivided populations. Proceedings of the
National Academy of Sciences, Philadelphia,
USA 70: 3321-3323.

Nianxi, Z., Yubao, G., Jinlong, W., Anzhi, R., and
Hua, X. (2006) RAPD diversity of Stipa
grandis populations and its relationship with
some ecological factors. Acta Ecological
Sinaica 26: 1312-1319.

Nybom, H. (1999) Population genetic structure in
the dioecious pioneer plant species Hippochae
rhamnoides investigated by RAPD markers.
Molecular Ecology 8: 791-802.

Nybom, H. and Bartish, 1. V. (2000) Effects of life
history traits and sampling strategies on
genetic diversity estimates obtained with
RAPD markers in plants. Perspectives in Plant
Ecology. Evolution and Systematics 3: 293-
114.

Prevost, D., Bordeleau, L. M. and Antoun, H.
(1987) Symbiotic effectevness on indigenous
artic rhizobia on temprate forage legume
sainfoin (Onobrychis viciifolia). Plant and Soil
104: 63-69.

Rechinger, K. H. (1984) Flora Iranica. Vol. 157.
Natural History Museum, Vienna, Austria.

Smartt, J. (1981) Evolving gene pools in crop
plants. Euphytica 30: 415-418.

Turpeinen, T., Tenhola, T., Manninen, O., Nevo
E. and Nissila E. (2001) Microsatellite
diversity associated with ecological factors in
Hordeum spontaneum populations. Molecular
Ecology 10: 1577-1582.

Van Valen, L. (1965) Morphological variation and
width of ecological niche. American Naturalist
99: 377-390.

Volis, S., Yakubov, B., Shulgina, 1., Ward, D.,
Zur, V., and Nedlinge, S. (2001) Tests for


www.SID.ir

WA les cpmia o)l cp g Sl ¢ ALS (b

a¥

adaptive RAPD variation in population genetic
structure of wild barley, Hordeum spontaneum
Koch. Biological Journal of Linnaean Society
74: 289-303.

Wang, J. H., Luo, W. S,, Chen, J. W., Liu, Y. F.,
Wu, Q. H. and Li, X. F. (2005) Genetic
diversity in cultivated fragrance rice varieties
revealed by SSR and ISSR markers. Molecular
Plant Breeding 3: 37- 42.

Williams, J. G. K., Kubelik, A. R., Livak, K. J,,
Rafalski, J. A. and Tingey, S. V. (1990) DNA
polymorphism amplified by arbitrary primers
are useful as genetic markers. Nucleic Acids
Research 18: 6331-6535.


www.SID.ir

) Journal of Plant Biology, 3" Year, No. 7, Spring 2011

A study of the relationship between eco-geographical factors and genetic
similarity in different populations of Onobrychis viciifolia using RAPDs

Houshang Nosrati *!, Mohammad Ali Hosseinpour Feizi *, Sona Seyed Tarrah
and Ahmad Razban Haghighi *

! Department of Plant Science, Faculty of Natural Sciences, University of Tabriz, Tabriz, Iran
2 Research Center for Agriculture and Natural Resources, Tabriz, Iran

Abstract

The effect of ecogeographical factors on genetic similarity was investigated among five
populations of Onobrychis viciifolia (sainfoin, Fabaceae) in East-Azarbaijan, lran using
RAPDs and bulked DNA. A number of 10 individual plants were randomly selected from
each population. A number of 10 primers were tested, among which five producing the
maximum numbers of clear and reproducible bands were selected. RAPD patterns were
repeated three times for each primer to ascertain the reproducibility. The genetic distance
between populations was measured based on Nei's Genetic distance, and the genetic similarity
among the populations was assessed using UPGMA dendrogram based on Nei's distance
matrix. The five primers produced a total of 12 polymorphic bands. The percentage of the
bands produced by each primers ranged from 16.7% to 25%. The largest and shortest genetic
distances were detected between Bonab and Heris (0.4904) and Amand and Khosroshahr
(0.0572), respectively. On the UPGMA dendrogram, two populations of Sarab and Heris were
nested within one cluster, and Amand and Khosroshahr in another cluster, while Bonab was
completely separated from all other populations. The similarity between these pairs of
populations could be attributed to the ecological similarity, because Bonab and Heris
populations were distributed in regions with high altitude with cold climate, while Amand and
Khosroshahr populations grew on salinity soils with warm climate. Separation of Bonab
population from all others could be due to growing on the high saline soils and also being
geographically very distant. Our results showed that RAPDs were capable to detect ecotypes
of Sainfoin, and that they were affected by ecological factors.
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