VWA Ll VY ojlad [piia Lo /sl ool oMol aslizags

Sk sl e 5 555LES pole oSl

WA AT Lo P v Fz Gz 90 50 &ilo o Shose (gl32! 9 0 o yo Luilg

. A .Y o Yoo o o Yoo : Moo (o
@LJ.Q.S ‘Sﬁdl.o)j C)')‘.‘f““)ﬁ)‘eﬁ‘ Souw g Alozw ¢ ‘sulf.a‘..\: é,wah.\.ag b.»._»,a
(mivanda_2005@yah00.com :Jggums odiews 53) ¢3,5 1 olSKiils (g 258 (ggzmiils -)
3,8y ol8sls (lazils g obiwl ¥ o Y
CB""’L' oKisle ‘)l.l.)ti...;‘ -f
AVIVIVA s pds )6 AYNYIVY 228l yo fu,b

S5 Jolo Fi Comor 90 (ae S8 Jlo p0 golgr 50 ild o08ee p oo Glho o ke (e Holine @

B 4 ol g5y b polwl s 5 518 (b5l 9590 (9o Coumenr) L3685 (52538 9 (J3) Comor) L3685xLeT4-1-5-1
413 dlaxi 090 Caros j0 g dig ElAT )l 9 4 S Slowi (Aild Ao (y)g Aigr HO BME Sluai iy o Aild dluwi Jgl Caos 5o
s o dild 0,Slac 0 9o g0 a5 gl HO Olho (ko dild Hhad g Aild wo (g Aigy HO BUE Sluwi iy Ho
90 3 30 &ild Wuo (139 g Aigr yO B Sluwi (digy 40 Aild dluxi o iy Jgl ado oy a5 Bl LIS o glawdy Code ay i
i 05 75T @il 3 Ko (g9 padlione jgbds pg3 Carmoxr 50 &l HaB 5 Jgl Coman j0 Ul g LanS p Slam wyres
2 e 75U b pgs Curon ;0 Ay £ 5 Curan 93 58 50 (S B 39, 9 adsl Sllaidil Slas 0 pumiy pgd al> o 5
5 SS9 asbly )...'b O ,SLoc (59 pufinnd il O jguody Aild duo 0399 4g 50 SE oluws aigy 50 Aild dlaws wiiles Jlao
orzeh blge (L3685 oY) LT O pie Wip (S o) Ylaio| Copmozr 90 30 Sliso (s bl o3 caled Ji¥o
2P 5 il Al o 39 g 50 OE Slaei iy 4o 4l Olumi Wlis (5,4 Jlo 40 Comes 90y 40 gl opl Gluwy

[ Downloaded from jch.sanru.ac.ir on 2026-06-28 |

[ DOI: 10.18869/acadpub.jch.8.17.148 |

210 5158 00l & ygo 4310 3 ySlos Sguis 8l 1y BT (yleF o0 g9 0598 Aild 3 5o 1 poiins ;3G b wlio

F3 Coros (gae o ySlos ¢l 3ol 0 Sloc Cade & 35 1 goudS gbdojlg

Slp 1y Glae cpul g Woged calice ails o Slae L
5 y9w Opd ikl Coenl Pl o Sles g
a5 WS olo eae gy, adlas L (V0) oK
agr 0 il o Slos g dils do 59 gy o BME Slaws
Sleiioy 3 Mhes Sgne sl (2 e S sl o
g
oSG 4 Slae  Sly olie wgd oo ob ) auly
s 4 b Swer (alyd i 30 il Sguze
(F) oS g 1) by o ol Laslgy aisles ol
dojiie (rm baly) i jolite 4 Cole 4o
039 )JJ...M )L».».u ool u.iww.m w‘]@ l.s MLM 5o
w25 ge Glis Slao G bl jo ) (6 i DMl g
Slas )| ‘57-).: O aS LS’L>U—‘ )1 ‘U‘" » cjy.c (V)
azgi g ol 052g st (Swupd o, Slae b b e
QS’LQ” uBLAS ‘)f.:.\.o.m l) Slao odn .]a.)‘j) Le
plrol ool (Sres ulrd (slios By wilgi ool
Sl s S WL (uzes (V) 0,5
ssb &y Slao ple Bk 5l Ss Sho e
0 ) . i . .
b gyl Cole i (egatar il o
B) Wb o K0S

doddo

Do 5l S (Lens culinaris Medik) uase
Jdo s g 009 03 o> Q] sliie oS ol o)y lalS
ol ez 5l plagdinn; 5 eTsn YL sk
(A) Sl oal a8 )5 )18 4z 950 :Q-’"ﬁ)lS*B 9 89
g ciS Siddes bl o Ysaxe obS oyl
w2y 59 Cewgolope Slg> ple ailen 5 098 o
Sloig olr anwg Jloyo slaysiS poye alié
AOY) o,

Cadgizme g Comex 093l Gl 4 axg b
Rl alie 655 el ool 5l (S 95z g0 mlie
ST g Sk il oo o axly o 5,Sles 50
olpar g golaidl )5 5l azgs 090 g e Slao
UAS o5 s b oS s (i olis
Ol @lp e SBl Glp ee 4 igdio
FB Bl 4 e g o9 geeliniise iz
20,5 c0i 0, Sles o lalaxdla

5 Slao Gl buly) mod 5 5y0 lalS 2ol o
GRF e Slie Go (Sewps Gl oS
GrSoslul BB Glol @y a5 Sl (6l peiinne o
Sl )1 (08 (g dycdlyg a5 Slho b il e
5 e Kot (V) 5an 5 ol (8) ol oo
Glo Ver 39 9 wgr yo e slaws gl |y (g)lo se

1- Sequential Path Coefficients Analysis


http://dx.doi.org/10.18869/acadpub.jcb.8.17.148
http://jcb.sanru.ac.ir/article-1-605-fa.html

[ Downloaded from jch.sanru.ac.ir on 2026-06-28 |

[ DOI: 10.18869/acadpub.jch.8.17.148 |

' F)

g, g olge

e e 5 Dl (e ilsy 055150 pslate &
Jolis Fy Comaz g0 i dils 0 ,Slee )0 S50 sl
S pallg) L3685x 38 (B 5l ol Juald AY
shls Sy g alo a5 wils i Ll 5l
Wl ol Jeels VT g (W Sglis oy e
g axS  olaws a5l cpally) L3685xLc74-1-5-1
G (Wog by ST sl adsl Sbleisl slass
o) g (LCTA-1-5-1 4 L3685 «iys38) pplly ol yasd
ac o 5o alflas coSl Zib g0 JIB o wals
S 0,5 i oRiils (g,5laS euSiiils ‘5>Lo*a:>u
Fode Jsb b lacis, Jolis ialeT aly ol
O 9 el Ve e, (59 jed alols &5 o
el Ollas ol a8 5 3k o e sle Tr by,
Py b9 4 opé g (Bl vyl iy ol
glawsls olil Bis 5l e b plegl il
Sy s sl 0,5 olbetsl sl Slio dackys,
olass cigy ;o M olaws iy gl xSy olass
5 &lo do (39 il Hlad ( Saww, U g, aigr yo alo
Sl OS5 2 0 4e 10 ) g o Al o Sles
VRS
el zls a5l eslainl b cpally £605 s
S Glho G glp wd oeyn By glagdels
als o)8les glp o5 ol o 1, 36 i
Lol oolaswl a8 4y a8 g, g, 5l casdls
5 mitis Tyl Jelow 5 a5 51 oolicl
ooiionns Ol S g g ails 0 ,Slas ) Slao i
RSE VR SNV g 3
hosliial b e ) 4o 9 Olaw (Wil 4528
S oslizal b slas, Cale 325 5 (018) SAS l3le 3
s plr T LISREL8.8 f33la

Syt Aly o Sls sl pSle  awslio

SY) s Wl g0 b By cumes g0 (L3685 oY)
&l sme S 09>y Sl (pgj8 ¢ LCT4-1-5-1
S50 Slas ads o (b g,lel se;l o P<e/0Y)
Gy 0 aly 0,Sles g aigr ;0 dild olaws > 4 aslllas
O B 55 9z a5 og LCT4-15-1 Y L
[) Casoz 90 ;0 50 ddlllae 0y50 Slaw a5l hallg
Sly opadly S ol (V Jaaz) wes oo olid
Aly 99 o axS Sl Cdo (ezes Slis Sy
Dy Yl p9d Camez Wiy 93 4 Cod gl S
Ao g g Al hd (S mhaw Slas gl izee
5yt pgd Camez o lly g0 ke NS als

VWA Ll NV ojleds [pia Jlo /15 olals #lol aslizags

Sode 4z 3 eolainl L (YY) oL, 5 i
syl (2AlS U g, Slas a5 widged lo eas jo
do (539 9 w‘o).v ua.’>l.w ‘4'.1']5| uLll.gm.v‘ Slass ‘01.35
g Lgi 05 lo ails o ,Slee (65, Cudie paiinns Sl &ls
O omae pBl g9, p adllas o (Y4) L
WSblezil slawy (S (So3elem o Slos Slas a5 wis S
B9y S Fre 5 ol a1 oLS Ho BME olass
Al (Sanw, 5 25U 55, 5 a3l ails o ,Slee
Wadlo ezl aS Woges i)lE wae j0 55 (YY)
Pl ot G 50 DU sl 5 Sojgln o Slee
9 Lu; ..\j)la ailo o)S.Los S99y |) Cule g W
oals S13 b5yl oyee |y eae 4l yls YY () o), Sen
039 9 Ug ,o als laxy igy ;o A dlaws Slas
Sy ,8las p Jhe ppe Olao alex 3l ails v
Okt OV) Igbisgs o 5 S (65503 (mjp > OS5
Sladby pmrls s Sjglen o Slee Glas wis S
e slawd g o4l 8 Sles (65, 2YU pekins Sl
Gk ol 2Vl g S et e Sl S e o
Syle s Slae p aigy yo als slass

Wl @izl g ofles las, cole wps o
‘_ng)M ‘Q)L) 099 Pgw 9 P9 ‘Jﬁ‘ A ‘_ngW
1) 33 &hd Sl iis a5 90 O] 5 3L
atos b piie 5yl 3l gan Glo piie 1 g 00
5 il b Koo lajsie n g 0dg aly pow
o A3 j25 opuzy ddl> 5] 38des aiilon
ol sheslaiwl b (@) o),Ken ¢ le, ! .(0) s
sl Sy g als o Slee o Laly; Dbyl & )
sl 13 oLl o ge gel dilaie g0 o 1) uae
A slaws gblie 5l (S y0 a5 ol lis cude 4300
Il g S et ST e jo wlo slass g aigy 4o
Bl g (Sorm; U595 9 3,08 a5 )3 alls 3 Shee (59,
5 il aily o Sles (59, (o ppliome il Ay
el 5 Cude el S (S U 59, 500 adlate
Sfdes 55) 2 (S et Sl Als wo (59 9 A
aabls

g Slio o bl (cwyp (G ol Baa
aolgz yo ails o Slas LS5 30 2] o St e
slaaly jo 6,5, 50 ©ly (uae SS& Jb

Ll g0l


http://dx.doi.org/10.18869/acadpub.jcb.8.17.148
http://jcb.sanru.ac.ir/article-1-605-fa.html

[ Downloaded from jch.sanru.ac.ir on 2026-06-28 |

[ DOI: 10.18869/acadpub.jch.8.17.148 |

VFY

oo B3 Comaz 90 )0 ails o Sles g1zl 5 0 Slas oo Ly,

adlas 0,50 Cuxez 90 2 0 a5 ob il oSS
e Ay ;0 Aild slass g BME o awls olaws
Jol Camez 50 imes )l S92y Cote 5 558
Wls slass b (g0 sime g e Ssp g0 glas)|
B 59, 9 cubls ails Hlad 4 asgy o ails olass (3 o
5o dils slawi b (glo sime g (shie (Simnp® ¢S
30 9 (¥ Jouz) cuils ag yo als olaws 4 M
5 AME o wils vlass b adgl oleisl slass pgo Comax
Comez )0 bl Codie  Siwopd aigy 0 alls olass
5 Cude bl oo b aigy el )| adgl oleisl slass pg0
(Y Jgaz) assls g,ls ge

3 by o Slas sl o5 & g5 (ygem S, 42320
Woy o ails olawy Slaws a5 sl Hlis ol Caras aig
olaws g gy glas,leails Voo 5g caigy yo B olass
MBIV ggozme )3 g oud Juo O)ly cadfay ax p
Jsaz) Loged azgs |y ails o Slae &l s 5l as o
r:L? LY ﬁlf Uﬁm;} )‘ ool l; ).u (\f) gs.’.l‘w (f
039 Wig ,o BME slaws Slaw a5 ols Hlas uae o
Corez H0 D Jde dlg axS ) olases g als Voo
50 BME slass il Voo 55 gy y0 dils olass pgo
Qo ,d A g 00un )T Jaw oylg cud i a4y ails (a8 g aig
&Bly 50 (B Jguz) wis S azgi |y o Slee Ol yss 3l
S glacassy ol plas 5 @ o5 g 5, @l
Qo 39 5 digr ;0 BME slasd gy o als olass gl
Ol e g il gy als o Sles il oYL als
Shol Slas Hlgie 4y auly o Slao ol Comez g0
1) .05 .8 1,8 az g8 0,90 LS wilo & Slac ouiiS puss
5 o, 8las Giulidl 4y e Wil o Olao (pl i3S
20,5 gYL ails o Sloe b o8, 0 dgs

We ,0 als olaws Slao 0 9 0y Jol Cumes

Sade aig éLE:JJ g oleiil olass @i ;o e olaws
Oy dliee Lo,d Cusez g0 o laally o S
g Sumez 99 5l Jol> g5 l)ly 5 (eSlee (o) 2
Slio Sy aels a5 ol Lt laally eSiles lotio
S0 Slaw dad glp g 00 Y Curex 90 2 o
LYo .(V Jgaz) clils 092y jalmin S5 aslllas
SasSTy aiile elge wlgs o jalxie S8 snnlin
SlATL s Slas p Fhe slaps codle@sd Jos dags
OO Jldgie 4 4295 L (1)) andl are Jalse
Coraz) L36BBXLCTAL-5-1 55 cpally (iDL
e ,0 awly o Slee g wig o il dlaws a5 51 (ol
2 S g0l o gle SSE Sde 0 P
bl e o (Sai5T 5 2 Yzl gl o
5 e 5 o8 S L o5 ok ol sszy wiz e
sl 51 55 508 Slio ol S5 5 lane Jole
o5 Slho oigid (Soon 25 @l (1) e
Lo slogine 5 Cude (Stunpn alls o Slee S slo
5 g ,o aild Slawi W yo A olawd iy gl )|
GeSde Slaw 1 o)l Caxaz ¥ o 50wl ws e
4 ails o Slos dguge jo Bl sl g ke g o |
Jsl Coxaz )0l pogdle (¥ 5 Y Jguz) 0550 sled
G oy boilsine 5 (shie (S als 3 Slee
S8kes pg Comex ;0 5 (¥ Jgaz) dls (Saw,
Slleasl slaws b ghlopime 9 Cude (Ko ails
3 S Slae gwyp (Y Jeaz) cuils aig yo addl
a8 ols Glad 55 500 liioe Lawgi eae lacads
L)l sme g Codn (Stuopd ig ;o ails o,Sles
adgl Cluisl slaws g wig ;o M Slawi gy glay)
Lo Sles szl cpm )0 (Swspd gy (YY) 0400


http://dx.doi.org/10.18869/acadpub.jcb.8.17.148
http://jcb.sanru.ac.ir/article-1-605-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-28 ]

[ DOI: 10.18869/acadpub.jcb.8.17.148 |

Wy o aly o Sles
@5
YieY£-/aY
YIAV-/fY
Y+-/f4
YIVY
YIAS
YIVE
YI0A

oV o
[(3%2)

V/Av+-
AN
ATARE

\iiNg
QAld
YIfY
QAR

Atd
IYY
A

axS ol

Vfx.
(R 23N
VV/A£-/EY

ARTAYA)

AJEYN

VV/IEY

\1AYd

(:fﬁ) S, b 59,
ARSI ARIVER £ RN
[YOx«/ VY/YEY
<JOYE-[+) ) VYV
-/fY \RAVARS
ofeeY VAT
-/fY Vv
BIRRY4 YY/$.

S » gl
(&2 rosBle)
YL /50
Y/PYE./SE
N2 T2
Y30
/A
viof
<IYA

g o als slaws

V- O/VEVE/FF
9/F£9/Y -
FY/a+V/V-

V< AAY
VYWYV
\ARNAE
VVPYIEY

ag 0 e olaws adsl Slbleiil slass

FYIOEVITY

OV/A£D/IA-

Y/ f£F/AY
£AIYY
YEAYY
Y70
APEIAIN

YO/O£Y/YA

VPIALYV A

YAIVEY /YN
VV/EY
VV/EA
VV/EO
VI¥Y

(osiilo) asg gl )l

YAALYIAQ
AR7AEAVARS
YAIVEY /O

Ya-
Va/FY
YoNY
\O/AP

Coro> .).”5

Lc74-1-5-1 (Py)

L3685 (P,)
(P3) 558
PoxPy .Sl
PoxPy iy lg
PexP; . Sileo
PaxPy iy lg

(Ul Conaz) L36B5XLCTA1-5-1 5 §| folo Py Copmaz ;5 ooy g0 i (o (i oKied -V Jgor

\. ) A Y P ¥ ¥ Y ) i
\ Gy plas )l \
) A ads cblezsl slaws Y
\ s YT we e Dol Y
\ S0 ey el A o albolas  f
oo ofee§ ofeY N Spgbhe 0
\ RS SRy LR R L PR 2% SRR RN S, b9, 7
) —lef e “Iof I Y I wls Y
\ ooy YR ey ofs9q 4 YR RN 45 olaas A
\ IR Y S SR P | IRy ofe e .o oo ¥ N s Ve oy A
) AV Ny PL RRVES VAL RNNSEYES SR/ X W7 V Y 5 A 7 P VNPT K (AP B

Qo) 50 Jiol makaw o o pixe i 5 a4y FF Y

A3\

ooy |oK2 407 €57 L @ o Ay A Qual


http://dx.doi.org/10.18869/acadpub.jcb.8.17.148
http://jcb.sanru.ac.ir/article-1-605-fa.html

VFY oo Fz Comaz 90 )0 ails o Slee lizl 5 0 Slos oy Laily,

(p9d Conoz) L36B5X 113958 B 3l Jol> F3 Cmez )0 gy 890 oo (i (oigtd (Siannd -V Joo

Ve 1 A v 5 ) f Y Y ) e
) G glis )| \

\ oy sl Shlezsl olass Y

) A7y ATy 40 B sl Y

) AR T ey a5gy 0 ails slaws f

) -Io¥ TR YIS AN Syl )

) R VA TS SERYP R S, 5 5, 5

) YRS SEERVEY YIS SRR (YL RNV IS ¢ als b y

) VRS YLy S ERY SO SRS Y R -/ 4 olaws A

) YRS SEERYA R YRS SRRV ¢ A R N L B P @ Ve o q

) VAVRRYES SEYR SEREEUES SRRV SRNNRY/X. Y/ YA A ANRYA | G 50 ails 3 Slas Ve

Aoy ) 50 ol molaw o s g cus 5 4y FF g *

5 Sl Jiws gt bpsie ple g analy e olS wls o Slee lp o8 4 28 e S, a -F Jgoo
(Jol cnaz) L3685xLCT4-1-5-1 3 3 Jol> F3 Cosox

R IR USRS SR ]
e Towe 3l L2ye Joe ot 4ol e mli uiie
bs b bs by by
-IVA -IVA 1Y NN G o il slaw
“TA oo VR SRR vy agr ,0 M olass
- IA¥ ooy 7S EEYES Y P N V als as 33 o Skes
-IAD e ST AT YT T e el
-1AB) IUREA YIS Y EAY SRS/ SRR SO RV a5 slass

oy ) Jleisl s jo lo pixe ¥

3 JBee piie ploie @ o it plo g alusly st (lgie 4 olS wls o Shoe (sl plS @ a1 (g S5 425 0 Jgo

[ Downloaded from jch.sanru.ac.ir on 2026-06-28 |

[ DOI: 10.18869/acadpub.jch.8.17.148 |

“R . o0l a)l.\st;...l u?—‘-‘“;) o po .
Ca T o 5l o ,e Joe oad adlal e &by
by bs by by
“IVA <IYA YT N agr , ails slass
<A oY ey O N i N
R R R / N ‘““’“\.‘ws s
«/N¥ Ay <IN\ o[-Y [+ -\ aigr ,0 e sl
-1AD o/ SN0T AT YT /- -vae” lo ylas

oy ) g0 Jleixl zolaw jo s pme i 5 a4y FX g *


http://dx.doi.org/10.18869/acadpub.jcb.8.17.148
http://jcb.sanru.ac.ir/article-1-605-fa.html

[ Downloaded from jch.sanru.ac.ir on 2026-06-28 |

[ DOI: 10.18869/acadpub.jch.8.17.148 |

VFO

P pelioms Ojg0 4 dg el )] e il als
ol as csle Sl g o e slass g wle slass
o bgiaszile YL g cde Sl o Sles (g9, Clao
aS woly lid jus eae jo dsllas L (V) JLe
).la_.é P9 oo L JJJ}J als J)S.LQ..C &9y p..\.nw
039 Bk 3l g als o Shee (55 peiiae i ST il
ol dils o Slos g Cudie e Sl Ay ws
Cudo puiions il il b aig 0 4l Slaw caw
poiions e S glls oLS wils 5 Slae (gq, (+/VY)
&5 b ool aiog, adls S8 5 ko 51 (1Y) e
O gy 45 2531 LS Cmez 90 ) a5 gl 4G
olasy igy yo ailo slawy Slaw 4 by je puiinws 1
\))g.o& S9) 449.& él.cu)l 9 FHERRW U)5 sd.oa; e e
elie G Larls Slas cpl &5 G g oo gy alls
Al oo ddlllae )90 malgz j0 als o Sles Sguy gy o
ol jo dils jhad avglae @S cpl 4 azgi b iz
shls o gxe job a4 g Wl a5 ol lis
Lc74-1-5-1 Wy a0 s 5 5YL iy Jlad - SSle
A3 Bk g 09 Gledes VO 5 <Y o5 @)
1_074-1-5-1 Alg @ s e axS el
o,8les 5 e Slao 1 als Hhd 4yl LYs 5l S
O )».Mu..: usLﬂS P Og2 pgd oo 3o al:.f FHY
yeed J?‘ Caxo 4O L P9Y Cuxez O Laa.\Jls
3 i S olaw S0l bl 5 ally oy
‘_’4‘ 9 99 9o Coroz> j0 09290 Lglbd.”e O e
3 a8 p ol Cde b sy Sl 4 alple
Sgats ‘_glﬁ ‘) P9 Corez 4O sl )Ja_‘a 9 Jsl Coro>
=l ol g oodle s I8 axgi 540 cu'\:\ o Slos
als o Slee 1y il gai o Jxe 30 axllas
90 40 Slas o b3y gobj calis 5 ol las
O blal ol M:oL..w a5 Yo 5hal s Comex
L LS ek a4 ol e (L3685 oY) oyl Sy
Core 99 50 )0 oy ol 5l Jolo mls 4 axg
Qo ()9 digr 0 e slasd gy yo aily slawy wlas
Olges 5 009 ails 5 Shee p Sl o 5 08 3L il

Slo 13 solatul 0,90 ails o Shae 3gup0 sl 1y lagy]

VWA Ll NV ojleds [pia Jlo /15 olals #lol aslizags

2 s mlpe sl ol b bl

Slplopay Job al>pe 50 () US8) Jol Conex
p A 0 e slawi g Wgr o wly dlasl el
plo @ cans ]y e oo iian 5 Sue als o Slae
3 g gl palince puf I g yiion oy s Slaw
Ay yo e oo g a0 alb slaw &b
Qo g Slas peiie Sl .90 5 Jleel wils o Slos
297 Ot Sute b ails 5 Shes (55, ag glisf 5 ails
LS i cudgil (qmyp 50 35 (V0) ) Sen 5
Jab e jo ails slaws aigy Ho e olaws a5 wisls
Coto paliome O3l e iy lls aigy glas,l g B
olasy Jol Corez jo e aly 0,Sles (59, »
Sy cals o Shoe 55, 2 pelinns st Sl axS 5
0j9 g gl Slie Gkl Cho (nl e 8
Codie A ;0 I oluws g aige o als olawy s v
Ol o 9y 2 095 on 0 (VF) (Qlae oy
2 Cete s S cn i 4 p ol oS
VOl (U) oaile 8L 1 lade .casls ails o Sles
©9) A gl g Cletidl slaxi Jol ooz o 0l
piioe Bl dgr 0 M Slawd g alg o awly slaws
Wisly Lz (Vo) ol)e g (g asiily cuds
SIF i dg y0 B slaws 5 oleidl slass
395 Oz bl als o Slee ) Sl pme Cole
s olasd (59, p (Ao g el Sl (S, B
Sade clls wils do 5g 9 A j0 BME slawi iy
e slass gy o ails slasy a5 Sley (U) oile Bl
A 5o dily piie plgie 4 &by wo (339 9 Wi o
aS ol /29 5 /2 /Nl cudpa a8 S
S9) as Ls)i"a JA‘}C (o as Col u—" o..\;.:mQLi:..S
6 5 Y w38 o il el s Slio o
S gl b dlize glaglsl )0 b 5 0oy azg
e so g a8l 1) 6555 5 e Jolse ol See
Cho pgd Cumez ;0 ¥ IS 4y azgi L oged o)ls
Al do 59 9 e 40 AME slass g g o dils sluss
ATAREPYREY L RS A PO SWOSLA 1| B PRV S Je
Sl abls ails o Slas (g9, p 1y SIS g i
A i omae )0 Sole 425 L OF) ) es
g Ao digr 0wl olaw e jo | Gl i
Gy o 8les p S5 iz ripte Sl ] Sde o)
S e il bl slawi pgo Cumes (0 .Aidged
Qo (49 9 g 40 BE slass ig yo dils dlasi (g4,


http://dx.doi.org/10.18869/acadpub.jcb.8.17.148
http://jcb.sanru.ac.ir/article-1-605-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-06-28 ]

[ DOI: 10.18869/acadpub.jch.8.17.148 ]

iz

ovie Bz Comaz 90 )0 ails o Slee lizl 5 0 Slos oy Lails

(s Comoz)

L3685X (553 W 3] ol Py o 5 5,Sa & ey Slas 5 g el 0 Shoe (sl (ghd e a5 ¥ S

(p9d Caroz)


http://dx.doi.org/10.18869/acadpub.jcb.8.17.148
http://jcb.sanru.ac.ir/article-1-605-fa.html

[ Downloaded from jch.sanru.ac.ir on 2026-06-28 |

[ DOI: 10.18869/acadpub.jch.8.17.148 |

VEY IO Ll VY ojled Jeite Jlo fisly; GblS ool asliingsy

&lw
1. Aich, A., SS. Aich and M.P. Shrivastava. 2007. Genetic variability, correlation and co-heritability
studies on yield and its componentsin lentil. Journal of Interacademicia, 11: 247-250.
2. Amarah, |, M.S. Sadig, M. Hanif, G. Abbas and S. Haider. 2006. GmaicaFwanaas and path
gggfficient analysis in mutated generation of mungbean. Journal of Agricultural Research, 44: 181-
3. Amarawathi, Y., R. Singh, A.K. Singh, V.P. Singh, T. Mohapatra, T.R. Sharmaand N.K. Singh. 2008.
Mapping of quantitative trait loci for basmati quality traits in rice (Oryza sativa L.). Molecular
Breading, 21: 49-65.
4. Ariyo, O.J., M.E. Pkenova and C.A. Fatokun. 1986. Plant character correlations and path analysis of
pod yield in okra. Euphytica, 36: 677-686.
Arminian, A., M. Kang, M. Kozak, S. Houshmand and P. Mathews. 2008. MULTPATH: A
comprehensive Minitab program for computing path coefficients and multiple regressions for
multivariate analyses. Journal crop improvement, 22: 82-120.
Arumuganathan, K. and E.D. Earle. 1991. Nuclear DNA content of some important plant species.
Plant Molecular Biology Reporter, 9: 208-218.
Dewey, D.R. and K.H. Lu. 1959. A correlation and path analysis of components of crested wheatgrass
seed production. Agronomy Journal, 51: 515-518.
Erskine, W., Y. Adham and L. Holly. 1980. Geographic distribution of variation in quantative traitsin
aworld Lentil collection. Euphytica, 43: 97-103.
Gupta, R., S.N. Begum, M.M. Idlam and M.S. Alam. 2012. Characterization of lentil (Lens culinaris

g/lg'% 2%(Zrmplasm through phenotypic marker. Journal of the Bangladesh Agricultural University, 10:

10.Hamdi, A., A.A. El-Ghareib, SA. Shafey and M.A.M. Ibrahim. 2003. Direct and indirect
relationships among lentil characters. Journal of Agriculture Research, 81: 224-229.

11. Erearsyésl\{l .J. and H.S. Pooni. 1996. The genetical analysis of quantitative traits. Chapman and Hall

ess, pp.

12. Mazaheri, D. and N. Majnoon Hosseini. 2005. Principles of general agriculture. 8" Edition. Tehran
University, Iran, 320 pp (In Persian).

13. Neyestani, A., A.A. Mahmood and S.H. Sabbaghpor. 2005. Path analysis of seed yield and its
(F:)ompor;ent in lentil. Abstract Book of the 1st Iranian Pulse Symposium. Mashhad, Iran, 677-679 (In

ersian).

14. Safaii, H. 2001. Evaluation of qualitative and quantitative traits in lentil (Lens culinaris Medik.)
landraces of Fars province. Seed and Plant Improvement Journal, 17: 349-357 (In Persian).

15. Sarwar, Gh., Gh. Abbas and M.J. Asghar. 2013. Quantitative analysis of yield related traits in lentil
(Lens culinaris Medik). Journal of Agricultural Research, 51: 239-246.

16. SAS Institute. SAS/STAT Softwar. 1997. Changes and Enhancements through Release 6.12, Cary
NC: SAS Ingtitute Inc. 1162 pp.

17.Singh, U. and R.K. Srivastava. 2013. Genetic variability, heritability, interrelationships association
and path analysisin Lentil (Lens culinaris Medik). Trendsin Biosciences, 6: 277-280. _

18. Tadesse, T., T. Leggesse, B. Mulugeta and G. Sefera. 2014. Correlation and path coefficient analysis
of yield and yield components in lentil (Lens culinaris Medik.) germplasm in the highlands of Bale,
Ethiopia. International journal of biodiversity and conservation, 6: 115-120.
19. Tousi-Mojarad, M. and M.R. Bihamta. 2007. Investigating grain yield and related quantitative
characters of wheat using factor analysis. Journal of Agricultural Science, 17: 97-107. o
20. Tuba Bicer, B. and D. Sakar. 2008. Heritability and path analysis of some economical characteristics
in Lentil. Central European Agriculture Journal, 9: 191-196.

21.Tyagi S.D. and M.H. Khan. 2010. Studies on genetic variability and interrelationship mong the
different traits in Microsperma lentil (Lens culinaris Medik). Journal of Agricultural Biotechnology
and Sustainable Development, 2: 015-020. )

22.Younis, N., M. Hanif, S. Sadig, Gh. Abbas, M. Jawad Asghar and M. Ahsanul Hag. 2008. Estimates
of genetic parameters and path anaysis in lentil (Lens culinaris Medik). Pakistan Journal of
Agricultural Sciences, 45: 44-48,

23.Zad, N., O. Kafawin, H. Halila and H. Saoub. 2003. Genotype by environmental interaction,
growthrate and correlation for some lentil (Lens culinaris) genotypes grown under arid conditions in
Jordan. Dirasat. Agricultural Sciences, 30: 374-383.

o

© ®© N o


http://dx.doi.org/10.18869/acadpub.jcb.8.17.148
http://jcb.sanru.ac.ir/article-1-605-fa.html

[ Downloaded from jch.sanru.ac.ir on 2026-06-28 |

[ DOI: 10.18869/acadpub.jch.8.17.148 |

Journal of Crop Breeding Vol. 8, NO. 17, SPIHNG 2016 ... ....uuuuie ittt ittt et e e et e e et e en et e e e reeeeane 148
Relationship between Grain Yield and Its Componentsin Two F3 Lentil
(Lens Culinaris Medik) Populations

Mitra Vanda!, Mahmoud K hodambashi?, Saadollah Houshmand?, Behrouz Shiran? and
Reza Amiri Fahliani*

1-Ph.D. Student, Shahrekord University (Corresponding Author: mivanda_2005@yahoo.com)
2 and 3- Professor and Associate Professor, Shahrekord University
4- Assistant Professor, Yasouj University
Received: March 8, 2014 Accepted: May 18, 2014

Abstract

To study determination of the most traits affecting grain yield in segregation populations of
lentil, two F3 populations derived from crosses Lc74-1-5-1x1.3685 (first population) and Lc74-
1-5-1xQazvin (second population) were evaluated. According to the results of stepwise
regression number of seeds per plant, number of pods per plant, 100- seed weight, plant height
and number of leaflets leaflets (in the first population) and number of seeds per plant, number of
pods per plant, 100-seed weight and seed diameter (in the second population) were the most
important traits for explaining the variation in yield. Sequentia path coefficient analysis showed
that in the first stage of the chain, number of seeds per plant, number of pods per plant and 100-
seed weight in both populations, number of leaflet and plant height in the first population and
seed diameter in the second popul ation had directly influence on seed yield. In the second stage
of the chain, the number of primary branches and days to maturity in both populations and plant
height in the second population with direct effects on traits such as seed number per plant,
number of pods per plant and 100-seed weight were indirectly effective on yield. One reason for
the high similarity of the relationship between traits in the two populations is probably
genetically background of their common parent (L3685 Line). Therefore, based on these results,
number of seed per plant, number of pods per plant and 100-seed weight could be introduced as
the most important traits affecting the grain yield of both two populations and could be
considered for improving grain yield.
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