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6. Simple matching coefficient

3. Spectrophotometric assay
7. Unweighted pair group method

4. Relative mobility 5. Resolution factor

AA


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.7.3
https://jstnar.iut.ac.ir/article-1-85-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.24763594.1380.5.4.7.3 ]

s s 5558955 By S estinel Uk g by Y K5 £ an

ed 50 g pite 548 YV U YO 5l s g Gus Jilsjcab
o (259 53 S 5 B ga a0 348 Vo 4y LT JS
Solad sk w5 ) Y850 gl s oS 5 RSy w
Soboud cod oy byl 5y 093581 sl oo, 5T Y JS05
A4 i (gl a0y U5 Usb 3 50 Ciens
o S i o5 ) g o Candge e 5 )l
S e 5o 43S K5 5 (S L) Voo iy gy
23 5 aeaS 0 58T 5la )} 55 RE L RM) s
355658 sl 335 48 ol Ot K35 589,250 (sl K1
L sbals s a5 g)5b w0 il K b 6l el
ks g piie ho )3 OY 5 F4/0 CFF [0 V[0 poud Sy
i ol il e oo lagas 85 ples o Ko ol
S 589 2SI o sline (g B i sl ol g ks |y
CARCIEY. PO =PVPL PRE PRANUIEN ST, R g
il 5550 5 355 YOP 1) Jsder) Wk el A
Shlo i 55 Yo s VI CYY O VF CFA WV (TY eSS
wlba Gilhs o S Ll o p ALY 25, o S
S 3P af 3 «¥s 5 Vy b s S Ol L5 o mis
S sS Ols Sl 4y gor 5 czdls 325 A 5 O
&y .J.p)fi odalie (A SYD sV 5T 5 Vo d 5 ¥y
3YF ol S L slasl g glls v 5 8 sl KU (Jlta
S5 45 i3 s o 13 OF 5 Y/0 gla sl 5 3B g cas y3 ¥4/0
o ps YV Sl LY o5 680 5 YW/ sl Ly g6
b 535 Ol 2oy (sl 2eS 5 it s 5
3 Ol s b ot HIKET 2555 5 (glayl g5 duy i izl
O 5 ey I8 glatty 15 rlulis 53 (Vo) OyiSan
IYPE i oS b sla )l g5 455 pa yadeiin i DIS
ladaly s o Glaae (B @ @ o5 5 4) doys Y0/0
VEID 50V (g <8 L glajl s 5 i 015 Ly
Ot AS NS 5 VAS-Y gladaly 3 4 by e Ao

@b Gl ol 4y b g po (¥ JSC5) 180,65 i

Al

A3 S ailons 5SS

Cou g gl

30889 7SN Gealie o 25,

0 ) 2 ABee (la 3y 5 Jeald Olea 31l LSS g
Slad3 @l i 4 ey STaw 5 ¥/0 5 Ve slackils
i 2l e 3 5L Jee VY0 B gl 5 L
1 59 L pas G s S Ve By o)bas
(S5t Ky sl 35 ‘_,.:Juie_,u YO oJi slasal
3 Bl Slaslss 03,00 s 45 G Gul oy Smlin
TR LRVL EPRNCI IR K RPN PP IRV
Shls (Yo ) sl go b gos edins S5 ool (slays g 5
Aledd S35 sl 3 cpia 51 g 00 LS el
5L ol s Ly 2L JSG wax s Ll
gl (s3lubdr 5 S g oins JuSis (gladorly 5 5kes
J5 Pl ls J5 S5 s Bl w gl J5 JsDs 0
oy Vo wkle U Lol 5 5 deys /0 clile b al
503,85 colize J5 Bilie i b Lagytsy  slesl oS 4 sy
OF 516 55 i oom Sl S S ol U5 0 Lo s &
2 58S MR o i b g (b g Olae 53 oSl
Sl g o35 e 50 oY) b o bls |y (o0 §8 550 1)
55328 b o U5 amins 5o Ll SaiS ) sty
VY/0) oS osbae chile Oloest o0l e i 5
Vo) I3 sl Jils ()55 4503 Ol 5 (2 e
LT SuiS 5 utis g slayl s 3, o2 03 3 (R g S
S8l 5 pdly slasl g U e OISl 5 3 03 (8,5 sl
sl wal iy 2B

13 i g 5y 510 gS g5
Shad gy 2) 90 a5 55 YOF (695 LS5, 5 589 S
S ool slajt g slad wmslo ST U5 65 55 (6ol


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.7.3
https://jstnar.iut.ac.ir/article-1-85-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.24763594.1380.5.4.7.3 ]

WAe D/ piler oyled [ ooy W/ ab milin 5 (55,008 0535 5 p sle

Wl slald g g c“.:h SHacispl Oglite sla SN Jauar

RWERR . (RFx\oe) jlg i S~
Sl oy ¥4/0 4 ¥/0 /o b S g 5o
AOA \ ° ° \ \ \
Y/vy \ o o o \ Y
\A/VO o o \ \ \ v
o/ts ° o \ ° \ £
14/4 \ \ ° \ o o
AJSA o \ \ o o ¢
YV/IV ° \ \ \ ° v
V/A \ \ ° ° ° A

Yo 5 VA QY slaylys Ols 4 00 ssl Gillss

Do 5 Ly Jlp0 ae ol o 3l a5 ol Sy W5 oo
e ol Golhas o a8 s g o o b Lo 535 oy
5B pde Sms OLE S g o Yo 5 glajls
453 g on blizad ol ol o2 b )15 5o ol Olajpe
S50 30 5 ekt JBus ob 55l g5 93 cpl o D g 50 (gla0S
2l el Ao 3 00 Ll Oleo S5 55 Ol5an 03 39 Aas g
ot Obee ool Gulh3 s 5 5 el Bolio § 408 4o 0l 5 g0
Sl S sloust 5l w35 J gl 45 88 o a5 1) Sl 55 9
03 95 2 Jol 2l a5 el s 1 S5 5
ol 5 B U5 sn g g S Bl n Lol nl 4 by e
Sl 3 a5 ltwr 03 K puB g Jpamn Sl 0
A )5 S e a4 i 5 LI K5 es

o ke 5l 93 ol Ols B3 33 p g a5 b g

oy o a3

YU @ a5 boyls eIV ol 09,5 a0 gl gusazas

ul.:GA.LouJoJ;)A J5s syl g5 el 5las oy 6 00 g
4 b gy 1003 45 B 0l 5 o clres S 0ln o L a3

23 2 45 Wyl Lsﬁfr..i‘.q- ‘;:...Jﬁ U‘S,»Js-b slayly

ol omd CS o 5 sy slajlgs Caige Y JKS

S 09,8 il OLL o /FY bl iy & slize 0y ,S au
23,5 5¢¥e S VA laslg 4 Glaza ¥ oy S i85 4y Glane
PN SY sl g aS plaar g bcad Y e Glaza
LT Oloe astur Gals s o 5 iyl 3 gy Lo 335 2
T canle (gl g 4823 8 aomats 15 oo el o [OY0
N gy Sl gl 4y b gy e slads Vlazl 50355 535
2585 s 55 i 92 45655 4 il po s 20
S50 o56b s b (S 5 5eb pe 5 (65505 5 56B L ol

RCIU P JOV S


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.7.3
https://jstnar.iut.ac.ir/article-1-85-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.24763594.1380.5.4.7.3 ]

s g g1 55830 7SI gy S ezl UL g oy Y (K5 645 g 0

Ciliien 5l 3,5 ¢ Bu3 (6 o 3 35 g 4 S 3 0
bl o by e glads 5 caols 0Lis ) (ool 5 abol
st 8 )5 K 5l 600 alols g gl gy
35 03l Gt el Ol 53 oy S5 55 oS (650

oled gosbully 5olize gla S5

als sla S5y (St 5 s 5y (S0sR dy i
o gn Sl S5 255 5 sl S il ol 4525
4S5 pad patedie gl el 0dd 0ol OLES Y Juar 5
S gme il do O3 5 3 B sla S Ol M
calisee (b S 55 Gl duo 035 Gla:Sils auslie ol
bl ga sl sme BN Ghls A 5 ¥ gla SN S ol oL
) EE IO 35 PR PO IR SR R VS U
S0 L O3 5 F gla o S asls a5 (sla Sl
S5 50 s e S el SIS ¥ 55 (680148 45 o
35 gy Ol 51 Ao )3 B8 5 Y/ g S b o
Ao 055 (i Jbm e 53 9 (Bl pe s 535 50 pize
ils do 035 5 F £ 558 (68 Bl g 4 5 ol |y il
b 3 Shae 53 ogr (§ylomn wils Lo 039 45 ol OF 51
sl Jlie 53 05 580 1 508 ekl ol e
25 @dly e s, Mlas 5 DL iy 8 5 Wil 5 e gol50
ek S ays s 5 25y 6l K Ol Y
S g Sl e s Sis asls doys 5355wy
S et y i sl s g VL S g5 5,50
Olen o sSan abasly 7418 g0 el 3 gy bl s 555 3 e 0

.J.;fu.o.xﬁt‘bdlaaﬁzjﬂ Loy 93, 5des

RS B NP W N W - PP L
Soplaar g bogblsh s dusys o 2aSF g5 6,5
b 3 S s 5 e85 7 Dl 25008 Sols ¥ 55 (68
dile dapsT 5 oS 5l 5 Olessla o 5 bl pn
Hd Ja2)3 034y (¢S 03313 3 4oy i (€ 5 S g
el a5l 6 255 5 655 ot gl (slaas 55

Q)

LA)i}Jw.JgLSP )‘_’JUL&
Yio \

\rg

YA

/0

d:,_ﬁ“,)g:‘_;h)\jg\S‘_;\a—i.YJSﬁ


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.7.3
https://jstnar.iut.ac.ir/article-1-85-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.24763594.1380.5.4.7.3 ]

VWA 0lan;/ gyl ojled [ oonty Worf b mlin 5 (55,5158 0535 5 pgle

Mo K (50 e Kiln deny a5 05508 Sl 61y Ky 5,5 5la g ol o efilee Y sl

A v g 0 \ ¥ Y Vo Sl Sl Cakno
La S
VWA A¥/ev®® yy/a0 v vedD yperevd \p/1q30 yyppaD pppeaD o Gls o O35
A¥/AV  AY/YO  AY/AV  Av/Yd  A¥/0 AY/A\Y  av/o ay/Yo o [OV S osle doys
PV YV e pv/es® v AT wviond vra pv/er® aofovEE wls it
offA  o[0e0 <[00 ofOYV  o[0%  o[0ef  o[ONA  o/FYA  ofeolD why 5,58 wo s
VYYOR ofa0® A\ ve® A vve? ofvea® o/ave®® o420 Ljave®  ofevy® 1 b Aoy
YAVe Aa/ev® av/vaad avivrd aapes® ywmd ypsvae? WitV NROFE s d ) a
ofoYEY ofoYPY ofo¥Y) o/o\"\ic of oY  ofo¥Y¥ o[oYFA ofoYVQ ofoooY 4l S 4z 33

CJ}UJ.\.5\5M)A@J\.oblc]a_u).no\:.uﬁ‘}ﬂb&Uﬁ@d@ﬁs&d&ﬁ&»df&&bb&‘d}Asuib(xi':l,_.aw)ﬁks‘ﬂ.\

ubuﬂ)i.’w
ey \ 40 JLW‘C)L)JJIJ&A%;Q:%%} #*

c3
1
2
c2 18
i 20
ct
21
| { | |
0.18 0.39 0.59 Q.80 1.00

similarity coefficient

Lo g 53 e Ll sl iy 55,0 slsged ¥ S

Slaly anslie 5 clma Bl by 295 Obe o 2l
55 35 BBA g g5 5 S aSals 0LE5 B 33 ol s
Sl Ols 5l do 3 88 /0 ol oS- L 2y
il o by e

@S Sl gee als 5.5 deeys L 1 e SN s
53 Oee 5V hls O 5 Y @) b S &S g, 5b
oSy ey 5 B ol (658 b))t 3e el nl s
358 s ShyF s 3,30 aalsl 53 4S el s

bl gae 0y Ry e ki i e ST1 M

O X B sy 6 S bl g 53 S la S
st e Y 55 oS ¢ o 3l izils |y g Ol
DA £20 y [« SO FOUSES W . PP T3 LI HERL LI
S5 P e cpl 3 g pde plply ol s ¥4/0
Py B e s 2y VL doys b BLS s
st Jle 50 020y Ol G213 Gl ¥ g8 6 RN Gl
A8 ol ol 55 DL LS 5SS AL 3 il g5 S0l

¥ e SIS g oA f (65 (bl (glagd 53

qy


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.7.3
https://jstnar.iut.ac.ir/article-1-85-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.24763594.1380.5.4.7.3 ]

whs 25951 55589 7SI Fray SN eslital Ll g glacn ¥ (SB35 055 (om0

6l sl S5 9 Obee j:..,_rﬁ iyt ¥ g

X3 S 358 oS Kis ool b do O35
ofof S onla
—o[PA¥ o[\ oo
—o/¥ /A o /YA 3858
—ofoV ofeY AR —o Ao *¥ o
o/ —o /1 ofse o[¥A ~o [OY Ry
offo AR o/\Y oY o/\4 o[v? S

..1..4);\,0 JL»::—‘C).‘:.,-)JJL:U;&A%‘:SJJQ:%%%E}#

als 5o S35 9 s 55 43 ke sy S1o,l58 (Ko ¥ st

(RFx\°°))‘J:’waC-¢SJ>

oY £4/0 14 ¥/0 /o Silaw
—ofsA¥ V(i | o[FV¥ o /Y0 o /0¥ b deo 035
ooy AL —ofoV ~o [F9 AR @l K oale Loy
oV ~e/)? —o /7Y o [AN** JAle e e
-o/08 o/\¥ o[04 —o [0V —o/\¥ FHIPR LW
of¥fo 7S —o[¥o —ofoy —o [AEHH $ls awd Loy
o[fo —o/eq AL —o[PY ofo4 ala 429 dasyo
—o /B0 —ofoY o[Do o /O ofo¥ 3l S’ 5

s s Ao 035 Rl ¢ gt g ) ey oo AR 4 ikt
355 50 05 O dus s "Ldlaza g osls 2alSWls 53 1) puaie ol
et 3 ¢S GBS n sl s Slie iy Obe bl

P bgas sl Sl s «(F Jadr) 5l sme
ot 4 015 g ahazr 3145 03545 oo mir 4 Ll OLs
223 ¥[O s @S - b 29 5 (S Pl Sme g e
ol Fs e 059 0551 5L 5 0 505 0Ll Ails 5 9 5 dus s 5
b Bl i 3 g5 ¢ 8us (slasl g 4 o S
ARV 506N gl S Sl 4y dr 5 L NS e

cu..:_)...»ﬁ_}c(\‘ Jeds) s s 1y 450 e 9y o s

qy

ey 50 JL».:»IC).E....):)A@”%JJ@:%&J%

Gy S\eo S g g (51581 Oles LS
doys SRl aSsls 5L (1 J ) Olis Ol (Sieen
Fladaly oo ol oo 28 55 o s iy K 03be
chile (i osle dsys Glalidl 4 358 e 56 b O
09 A sd Tl 5 a8 (WS 059 Aty o ) s
als jd desys 5 4l Lo 059 (Stpr bl g0 SRS
Garg bog b pae desyn S Jlazt gl 53 (=0 /A)
4 S o) tns yolie Foo by o s 6 )
a9y polie 3 5358 00 Qdor ol b5 (915 Ol
Suspr ol 0331 313 xn il by gn ol 235


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.7.3
https://jstnar.iut.ac.ir/article-1-85-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.24763594.1380.5.4.7.3 ]

VYAe dbns ] piler ojlad ] ooty tlar/ pnnk o 5 (55,088 055 5 ke

bls b adls jad s ys op 2 (o3 F//0 i 25>
3 SRS 5 5 e Slio BLsl a5 (F Jsdr) Lo
b 223 OF (o w8 b 2B )l e s bl
Sogb i b el padets sl G K,

R :.b ot,...w JL’ &) @tﬁ'ﬁﬂ)l,}s CJ’-’-I LS‘_)b LSLA%:}:’);

Y/O (o <8, U 25 55 s b S0 ol alas
asls C):s-’ﬁ- Loy OL“..G 6}3 .19113)1 Cﬁ-l)‘fb‘. c.\l.fbi.:uﬁ J2 0
ol o Ol 18 e 513 g 35 50 o3 V10 i
L OWLS 5255 50 Wl 5 a5 ol sl B sl S

2 pd pdly 50 00 o YL S

D5 ol b o Ay 0028 U5 05 S 01 5 om el ol
,J&l{&)i{du&)emdﬁsﬁjﬂ

S b S Gl 5 Al i oy SKaen
Aoy S Szl pdans 53 (0 [AF) Lo ys F4/0 5 ¥/ ponis

\.3)’)3 &:,.fablgAjV & D 95 ‘5‘.&}{” ..3}3)‘5";’.&:‘

eslar! 3 9A Cn\..o

sl DNA 5 %5550 gla St oy 51 eslinad b asma gy S £ o S5 ol A Fvy LalS e cosli
hgdn gon 533 o8l Ol ol pole 5,58

2. Branda, H. U. and A. Esen. 1981. Heterogenity of soybean seed proteins. J. Agric. Food Chem. 29:
497-501.

3. Fatokun, C. A,, D. Danesh, N. D. Young and E. L. Stewart. 1993. Molecular taxonomic relationships in the
genus Vigna based on RFLP analysis. Theor. Appl. Genet. 86: 97-104.

4. Fatokun, C. A,, D. I. Menancio-Hautea, D. Danesh and N. D. Young. 1992. Evidence for orthologous seed

‘ weight genes in cowpea and mungbean based on RFLP mapping. Genet. 132: 841-846.

5. Goodrich, W. J, R. J. Cooke and A. G. Morgan. 1985. The application of electrophoresis to the
characterization of cultivars of Vicia faba L. Fabis Newsletter 13: 8-11.

6. Hames, B. O. and M. Richwood. 1990. Gel Electrophoresis of Proteins, A Practical Approach. Oxford
University Press, UK.

7. Kaga, A., N. Tomooka, Y. Egawa, K. Hosaka and O. Kamijima. 1996. Species relationships in the subgenus
Ceratotropis (genus Vigna) as revealed by RAPD analysis. Euphytica 88: 17-24.

8. Ma, Y. and F. A. Bliss. 1978. Seed proteins of common bean . Crop Sci. 18: 431-437.

9. Mac Donald, T. and J. L. Brewbaker. 1974. Isoenzyme polymorphism in flowering plants. J. Heredity 65:
37-42.

10. Maughan, P. J., M. A. Saghai Maroof and G. R. Buss. 1996. Molecular marker analysis of seed weight:
Genomic locations, gene action, and evidence for orthologous evolution among three legume species.
Theor. Appl. Genet. 93: 574-579.

11. Menancio-Hautea, D., C. A. Fatokun, L. Kumar, D. Danesh and N. D. Young. 1993. Comparative genome
analysis of mungbean (Vigna radiata L. Wilczek) and cowpea (Vigna unguiculata L. Walpers) using
RFLP mapping data. Theor. Appl. Genet. 86: 797-810. _

12. Mian, M. A. R., M. A. Bailey, J. P. Tamulonis, E. R. Shipe, T. E. Carter, W. A. Parrott, D. A. Ashley, R.
S. Hussev and H. R. Boerma. 1996. Molecular markers associated with seed weight in two soybean
populations. Theor. Appl. Genet. 93: 1011-1016.

13. Millerd, A., M. Simon and H. Stern. 1971. Legumine synthesis in developing cotyledons of Vicia faba L.
Plant Physiol. 48: 419-425.

a¥


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.7.3
https://jstnar.iut.ac.ir/article-1-85-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-21 ]

[ DOR: 20.1001.1.24763594.1380.5.4.7.3 ]

Gls s Sogba FSU gy S ool b g Sa ey Y (K5 055 )

14. Odeigah, P. G. C. and A. O. Osanyinpeju. ’1996. Seed protein electrophoretic characterization of cowpea
(Vigna unguiculata). Genet. Resour. and Crop Evol. 43: 458-491.

15. Pasteur, N., G. Pasteur, F. Bonhomme, J. Catalan and J. B. Dawidian. 1988. Practical Isozyme Genetics.
Ellis Harwood, New York.

16. Polignano, G. B., R. Splendido and P. Uggenti. 1991. Protein polymorphism among genotypes of faba
bean from Afganistan and Ethiopia. Fabis Newsletter 28: 8-11.

17. Romesburg, H. C. 1990. Cluster Analysis For Researchers. Robert E. Krieger Publ. Co., Florida, USA.

18. Salmanowicz, B. P. and D. Krygier. 1992. Comparative study of seed albumins in the genus vicig. Genetica
Polanica 33: 27-34.

19. Sarkar, R. and S. Bose. 1984. Electrophoretic characterization of rice varieties using single seed proteins.
Theor. Appl. Genet. 68: 415-419.

20. Sathe, S. K., G. G. Lilley, A. C. Mason and C. M. Weaver. 1987. High-resolution sodium dodecyl sulfate

polyacrylamide gel electrophoresis of soybean (Glycine max L.) seed proteins. Cereal Chem. 64:
380-384.

21. Sneath, P. H. A. and P. R. Sockal. 1973. Numerical Taxonomy. W. H. Freeman and Co., San Francisco,
USA.

10


https://dor.isc.ac/dor/20.1001.1.24763594.1380.5.4.7.3
https://jstnar.iut.ac.ir/article-1-85-fa.html
http://www.tcpdf.org

