[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.16.5]

\YAF JU.M}/(JD c‘gé‘gg}ﬁu)‘.«.“v/rﬁbﬂg JL»/N@UAJ‘_;}JJLS oy‘gr‘,lﬁ

03955 5 5 dgems lsl 3 5 g 50 Sl Gl o Lo 4y

"ol sl 5 ol deadlas (Sl e 556 el

MDA 5y b € AD/Y /Y 2l 5o 356

s S

S g i gl p DB Gt Gle p Objer S S o Shes Wile sho ol p o 65 e QU 6l Sy S A5
3 sl Ly 035 58 Jgome 5 535 Tyl 50 g 3 Shas 55 15 1 Sl s L a e S b addllas ol A3l 0 oS e
o5 e 55 pdlly of a4 Kanto Nakate Gold (KNG) 5 Azumamugi (AZ) iy g5 SN 5| fol> Fir oS 585 5l p¥ ¥4
Sy Sl 4530 53 1S5 e by S3las JalS ScS sh B s sad 3 5 S S b s 4 LT il VAT
aSls DA g iy Bl s (hal) A pa b ol 5 s gene Tl pd s b esly Okl (nis o8I (g555LES
00 Ol e dmy S s 355 (5l b 53 0B 5 )15 olS Sl 55 0550 555 Sy 4 LS o Al B3y p S S Voo sl
PSSy 5 Iyt~ Sl S Gl e La AS D e g ) p b Al e s B LS s el 05 2 p S kS
Corad g polis (SaFewly iz ed 9 0598 Sdls p Gas s 5 Al Copw (adls p asld (s i U 5y, Cido Ll plul
3 s Slp sl gl S dlons ST D) g0 4 05055 Jgeme 5 S8 Tl 3 51 S gl 5 Shes ol e 4 Slio (!
e 9 Jgenn gl 5 95 a5 5L 05 a8 Cdls p e ld g s s s lel Y ObRS a8 sl Ol Ol 4 dewen
35 53 VL 055 Sbls p Sad i Cho 55 A5 S 5 Jgens lul b 53 s gd s S e p sbnY a8 4 Eeb 035
oA 5o o g S g Jaene Bl 8 (6l p QLRSI Glapat Ll s i es (Bl S — S 5 It — el a3
S ady o b sl b asls cal sl GBS ol by g e Ay b s o Sy — Sy 5 e — el

s K — Sy a4 d VL 035k b — el S iz es S 0 DU

Sl g o ls (g (059 58 s sw.“ ) W"‘ ol :‘5-\215 ‘_;Ubejb

3,8t 3y Sliwly 53 G Slis Glp S o dodie

S Dlis s anlar (V) el 4 51 5 b U8 05 s sin s oS ol i s &
wa;&d\jgwhﬁbwbaﬁ}éﬁj dﬁj‘—;ﬁ’j‘)_ﬁdbb b, ;%}j&&u;‘y:g;eb

e (e =3l 03 5 ks el (Correlated response) e Dl s s s el sasik 3 s g

QW\ LSM omb ‘6))jLLS o ASESls cCJL!L\.s C)Lﬁ‘ E) C.,J«b) .,L:JL.@‘ E) .,\.J.r)‘ L;\.»LMZ)LS L}JL.» 6}%}4‘: ;M.:JJ “ A

am.rezai@cc.iut.ac.ir : S35 S Gy (DK J gtens 1 ¥

VAV


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.16.5
https://jcpp.iut.ac.ir/article-1-779-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.16.5]

VAP by / (AN pgs 5 Jor / @225k b/ pred ilis 5 (55,508 095 5 p ke

AO) S oo i |y (Aol 2500 0 5

b sl et lE T slaw ) ObKes 5 ol e
b 03 LS s e S Do O 6l e U sl
5.l 3 g whgle 5 a3 Slas (ot ls ulal 5 Ol
o Sl Dbl By S Al atie s SRl
5T s & ORI S 033l 5 e pll e«
=Bl gLl mhy el s Slis sl 4 s
ol o ey il DLRDl &4 S a2l gl
gt S ol el 1 glaadlas 53 (OVF) 0L Kes
S il Ll s S eslinal o Bl oot 4 STy
(53 Sl Aoy Slis I IKaze Ol Lastls i eslizd
paiins SLEDl g5 a Cand S 05 5 axalS S
Y awisle s Shas b g sla ¥ Ol ¢l 6 2in 2L
s (o ph S ks

laparls LIS s 1S s glaalllas 53 (1F) sigs
e e ol ol csllan o1 5 J3oh g
s Gb 5, S el | s S Sl i ST
i Vol Ste s — el L ) eslanal ol
3313 0L 1) SLBS 55 50 0 e o iin il 5 Sas | Lo e
T bl sl s Cgllae o e la OF 51 ey
S ki Sl IS allae ) 3 izl 5 Jis
S aand il 5 Shes

s ol gl e ls 5 (Y0) 3hLSen 5 G
L S esliial 0y Care Vol Sloy s ol slaasl
Sl )l L@TJJQ): S yerli g candlas ol s
Glaasss 6503 53 5 35 ol oslinul 635 Olye & Sliw
Jip —Camal a2 la b s g ol shee Slas (ool
3548 atle 3l eslinal 45 Ws S edalie Ll LU 4 lis
g 0l eslizal Sliw w5 Olge 4 bag pdy Sils 5l Ol
e s s it 35 ko 8 e S
Sl s — el Gt Ll 515 0 (F) asdY

sdalice Lgl as gl eslial &l 5 Shew 3 54 S 2 pime

Sl 5 b A &S oo pend 1) 5 Shes 550 81 ol
233, 8des 55 Gl 1 s 8 5 s Ol (YY)
i 5 i3S oy g BV FoolS VYoo 5l [ tmexr
Cel il el b Sl bt b bl S A S
OlSas 5 JueS i o adls 5, Shas gho 3 Ve 3 45g
olssl gl l_@\ .Lg; ozl s Fr 5 Fr 2\ (10)

ol 3, Shee 3 sl 0 Shes Slil olal s 8
5 ek 53 s olta g St 3 Al SlaT L g 03zl
Sl 55 L AU S U e o 4l 035
Gmb Sl SRSl &S U jasia 5 a5V s Shes 6l
Sl 3 Shes lpart b S e e 53 i sl
R

Sliw Jisl e oS S solal i)l s Ll
sl LU ol ool ol ogls (Ko OF Calises
e oS (golasl 555l s lp | Sk L Olejes
e S yarls bl o ol (a5 (V) asb anils
S 50 L el e e Dl sast das ol Ol
Somer 5 T pducdlys 5 oladl 5 o s sl )
.N) s o fl’-“;‘ e Sl

(YF) Cral Al sy Il Ol glayatls Sl eslizad
g SIS e (S35 A0l O 45 58 Ol Sl sl
B e L I L e e e
ssBe s 3 e s wedalie LB 558 Gla )
o ld SO i ) gl () i pasds &6 5l el
el 3 el 0l sleiy LS Lals sl Y sl ol
Bt Olsme 4 Olejen D) 5o 4 il Dl &b
ol OF) Jimen (7) 555 e eslinad Soglize S35 sl U
35 3 5y Ol «Dlio (oolaBl sla 5501 sloe 2 1) &6
SLo bl 5 s Ko 5 s os Gl o 2 5
e S Sl Smaa 5 G il Omen (K55
03331 ot s~ LS s i
L 30 ol Jlozm! 5 ol Sl Sl 33,1 oS

YAY


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.16.5
https://jcpp.iut.ac.ir/article-1-779-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.16.5]

035758 S5 5 Jsane Sl b 5 g 53 DR (sla el aylis

Ly g sl
iy Slidis as 30 53 \WWAYSAY ol 5 dlays ash ool
e s askS Yo un sl Cins L s @l Olgdool s
VP L )s o ialas] it Ul A el Olgial 52
SCHIV JU PR N P PN N AR S B PR >
g adidae e S0,k 5 Ol 4 s e s law e
S cobcrad e La Ve 5ol Sl a3 V90 S p
e ol o SV AL o patin o 2 b s
AL e VIO an

Jeol s Fir S5 5,0l 2V Y51 Gl el 0o
Kanto Nakate Gold (KNG) s Azumamugi (AZ) L}J‘j\.’ 3l
Sl o ds 3o 53 3lpe oA oslizad Wi 55 ol e 4
National Institute of ) (NIAS) -5 53,5l S
SH Wl plls Lleds 45 (Agrobiological Science
b e s oglane ol Olis 5l (ol [l dais
L adlas (il plomil 1 m (BLS ¢ 53 o) 2 3550 Lomer
ekl sl S lea Coge  gbiol sl e el b
Jole s el LSS b olas LS slacs 5l LG
A Jele 5 OIS S B s S e o Jels L
Jole S Sa 2 s dgeme Ll 5 55 5 b 5 feias
14 lag,b) wils Ous 5 o3 Wl a o l5 ) g0
pij_xtsxn Jalse (Cuigus )1 VY 5 sy, 8 V0 il
D5 el et 3 0yl 558 oy g S 3 allt 035 1
O35, S 5k 00 Oljn & Sy 58 (55 lyl b 2.2 8
SO me Jhygy A @f'zd;-f):,hlé)l:&a): sl
S sl ks gl 5 wses b a8 51 L3 St 05 20 e
S el Aoy o/oX0 IS iss 4 5 as, e

@LJJ&%JGVMJAU%EQ@U%QW
5 RAE G A gl S S s 4 Lasd lnl oy
o3 b LT S8 VWAY olo OLT VO VF (slazsb 3 o

VAG

=L Ui el Ol Lastls 1 eslizul 45 s S
NUCEUR IO PR R PUFCINN WIS | SPRRE

olaal el 5L s 53 (W) OLLSes 51 5l
G 5oy 5 &ls 5 ,Khes 55 Sl ot 315 S0 - Sy
Ll s gs a 53 1y s Shlesl Ll S eslizad as IS
Ll 5 53 a8 513 OLES gl aisls plosil 430 5 LS
ol Gl Ol b aslis ) et Ol as ) 5o
WS bl s s Ll ccils i s S-S
23 PRy S Sy el Gl Sl

J3p = ol Ol (2t 4 (1)) OSan 5 IS
Sl S 5 LS s b 03 1 el 5 S-S
s 3, Shas 1 itons L551 L 1 b el ol 3 b |
A I e (o ls da ol 10 gad alie
S5 S-Sy el OF 51 e s s 1y sl 550 0,
3 b oy laallas 53 53 (V) i ol 5 LSl il
Sl —p 5 S m S e — el Sl el
bsgme B 511 WS 53 0 ke Sl deons 03 5 s e eslinal
Sl pttes OB L aeslis 53 05 S s e ls
s —m b el 5 S-Sy el o Shes
LS B re a el o g Ol e

5 0blS Slo et ple 55 Ses o3l Jalse
38 5 ol B 055525 Ol ol s 4 L1 e 3G
oz lals edge o olS Sl gladnl s S albs
a3 5 255 B pan 3l dg iz en gl (S
e 3 asy (o ol s e (ST il cle
Cegr b el A o L slaay e Gl
Lol s S il h, 33l SOl (el
sine a andllan sl lly ead 53 5yl (St ol Ay
3t Sl oo 5 poites Sl Gl lne 4l
e 05 Jgmeme 5 i Jal 0 s 5 s Shes
5, Se U ki e Olio wlal y Ol cosle sla 2l

5 L8l bl aslie 5 Jpome 5 25 Jaul 3 5 T alie


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.16.5
https://jcpp.iut.ac.ir/article-1-779-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.16.5]

VAP by / (AN pgs 5 Jor / @225k b/ pred ilis 5 (55,508 095 5 p ke

RSE=CRy/ Ry
S —&.,_; 5 OOF 57 Jpes — el Ol (gla sl
oar i as i LS 5, S Sl el 5 (Y0)
s L 03 Sdls el 5 LS, S e (Sl
a5 L oliv slasl 5 S5 g gla il 8 5
i Jseme 5 5 Ll 51 G e laesls gl 5 s 4
L aenles W8 1U & 0
I=3 b; P;
35 0303 O il pell g o 8 0 a5 o (gl 35 by
A3l e S o 88 RO P
A aloms 5 ekl 5 ls s J s — el Gl (6l
b=P' Ga
Ll cliw aen gyl Dlio g g3l 25)la
58 S =y e Pt as S B s S
O Al oo (S35 bl S = il 5L G5 o
o a5 0315 s B 5l J 5t = el ot L
Sy 2l (Cml S g s oS Slis 4 (galail
3kl sla il sl 4 0T 53 &5 s auloee 35 (Yo) Sy
Slme Gl s a5 (@) sllas S35 e33b L o Sl (@)
5 elial b aloes 51y il b a5
b=G'g
ol e e el js o5 08 la 5550 0sls Ll 3 L
S il hny Sl 3 5 dal s @ S 55 8 ) g
WL PrLge Ol L i
S5 033l el 53 3 g Sdo a Gl aZulg 5o
aly b () Latls st bl ol (AG) Ui

el s 4y 3

AG; =k 2L
o1

JaScedleion ol el vfi-w,v-ﬁcn abal 5 opl o
A sl 5 adal
o= 2. bi o gj;

3 s el s 0 (bl cilS Sl e ol s ol
Ll 5o V-V e (B 8) 58 s e ol O
iy b el lesl as s e el (S dl e
C3lS ST s el Yo sl e Y U 4 s
sk oo s slacide Liojile g mpm 2o 53 5 Yoo
A L olio s Slislad bl s b s 60
Ciuay g3 s g ek ok ol il e S YO 3 S
A el (0 20 0/P) DS a Sl

slas Shes (a5 diw U 555 sl Slews aallas ol 53
S (i 3y M) o o Zdls 2t L (S5 0 5 s
4ol S 5 als 055 deo s (fha sy 0550 Jsb 4 oS 5 Shes
5 o Shas Ca) 55t Sl atls 5 (JudS 3,
Ll gy (LSS O350 3 Shas 4y 4ils 035 23

2 &!,— (Response to Selection) Ll 4y STy
A s (A) 5 il S o
R; =khjog;
A b (i e S5 e Gl O alaly l s
Aoy Yo S LS cul Ol Gask 5 g diadls
AL IVOO Ll 555 5

T g e N I R
el s g (A) 5 el 5l s i (gl
CR; =khjrg0

L;\J_ZJ_EJ:)}_AW&&&VA%RT abayl Q—l‘)-’

gi

s el OF Gl 1 bl oS ol o 5 350
G b 3Pl bl s Shee G aten ol i en
ol s 0 VU el 515 b e ls

(Relative Selection Efficiency, RSE) Clsl s 218
3 8es (1 (CRY) Sl i 1 ey o S0Le w0 L
Jsene il 5 53 RY) poies Sl Gy b 1 25 Ll 20
S asls gl daly (pl 51l ailowe (A) 5 dal,y b
Sl i Sl Lo Lot Ll by ]
3,5 eslinad 555 Shos

\AS


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.16.5
https://jcpp.iut.ac.ir/article-1-779-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.16.5]

035758 S5 5 Jsane Sl b 5 g 53 DR (sla el aylis

Oj}j}éuﬁ'ﬁjd}w.Eg},ijaﬁ-aﬂ&ubwkyﬁyusﬂgr@;a'cu\iﬁ;ﬁo.\ JJJ»P:

(Ri) Sl &

St
e S5 O3l

\ARAE FVAN 5 Sas
4/AY /¥ oA ahin B 35,
o/YY o/TY Gl 05,
o/\4 o/Y$ oS 05 0
ZAN 714V Cuils el
AOY 4/4) 059y Codls et la
A/OA VA/YY Ly Sy

ol o b Sl o, Sles G gl e Rl
s VNO/OF 5 a) i 5 Jgmeme Lyl 5 il
s Sles gl aen bl |y e o iy (YVO/2)
o5 dal gy msalis B 5, Go b 3l dsene Ll i o
Lls 3 Gy 4 e 53 O35 Sdls et s 5 b
Gl Sl s s ls s Shes 6 e
Sy e ld (il el s i U5, Slis
law pl Gl L e o Cude LAy e 5 O35
Sl & oy e il SRl Al s Ses
Gk skl s e 58 05550 b sl Ll s Shes
ol by o e Jgmane Ll 5 55 &S 055 5
Cod ey o i Bl 5 53 o s Sl asls
e Oy a1, 01 0155 e 5 sls 0L 1y 5 Shae (51
e 3 Shes g Gl i 8 Ol Gl il
L s 8 5 dtems LSSl (YY) 618 5 Jiss o5 500
Fa ol S VYoo 5l JSase crmex 3 5, Shes 5500 ¢l 2
oites b LRI S A S a5 A S sy DY
5, Sdes Gdw s Ve sae el il jarls 5 b
550 aallas 53 (V) OLSea 5 paile 55 5 o «ls
S |y s el G b Sl ks b Ol LS
§|ﬂmkﬁdgugﬁ|jl};:_ﬁﬁv_‘a;owﬁujl
S 1S s Shas

AV

el s
o1 =\/g|pb
R adaly b o (N) el s gl (AH) [l 5) 5 o
el s &
AH =Y a;AG;
5 Shae 5 U a5l oS a alaly b 5 al 53
Ll 5l laci 535 op g 5l oo Yoy Wil (g,
L sl s, Shes Gl Lo 55 op e b et
3 Sdes 5 bpasls e Saeues 5 s ndy il

C,au‘gcl:.a

yl:'r:dlqw,‘..:iz,.a'c«lg

5 Sliw S5 Sheuer 5 o885 bl (s 2y
33 K =\/VOO &_.Jl_’>.r.2'..>‘ Cod) l_zau_ly 3l s s Yo gl;';:.;\
...U‘e.a\..iob))TY)\J}\,\a-)zdjw)ﬁjai‘rij‘&ﬁ
b%;uu};%&@;dw@\fﬁﬁus%ﬁw
gbﬁi\g\)ﬁhﬁpéﬂlﬁ aj:.:.ﬁW\‘/\‘oJWA/H ﬁ:\fu
cgbﬁi‘ydﬁw;ﬁ\w&ﬂlﬁobﬁ%w.:b&m
Rl an G Bl il g a3 (SB35 ebols 0o i
J)JA:JLLJ


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.16.5
https://jcpp.iut.ac.ir/article-1-779-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.16.5]

YR )axwdlﬁyl;'al&}jlYW:m@lﬁyudlgw'c«liﬁa&wl&aﬂ Jader

VAP by / (AN pgs 5 Jor / @225k b/ pred ilis 5 (55,508 095 5 p ke

05959 A5 5 Jgene Lyl 5

T X Cir Yoin
oS il OS5 Ok il

ARVAR! YAQ/EV A kel U5,

V0O/54 —VA¥/oY 13 O35 5
~¥1/4) —)14/fY oS 055,

YVO/5) Y10/08 s Larls 250e
Y¥a/vv VAY/AY Qj}j::.'» g".,,i':\;ﬁ u.,a;-L:

VY04 qo/v8 Ay by

—o/oA —o/o¥ s ki U,

o/\Y ofof oS 055

—o/o¥ —o/\) Cdls el ols 85350
o/o oY —o/o() 059 Cdls u".u )
o/oV o/oY ERSRCI

o/a) —o/\e s Shas

—o/\¥ —o/e) o i 55,

o/0q o/o§ @l 055

—o/o0 —o/of s el L
—o/ —o/Yo O35 Culs p yasls 8 s
°/o0 o/o) Ly sy

—o/oY —o/of JJ_,(LJ,

AN °/A® as i G 555

—o /N0 —Y/\O 813 O35 5

YA VYA oS 0555

) Sl el

o/T aa% O35 Cadls y Larla

—Y/AY ~0/08 Ly sy

/%) /Y s Shes

Vo0 \VAR 2o i B 5y,

o/oA —\/%9 £ls 355

—Y/AY AL oS 0355 % Sl el
AN A¥4 Sl el 0394
—Y/04 —5/¥4 L) s

¥/av ¥/) 3 Shes

YAA


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.16.5
https://jcpp.iut.ac.ir/article-1-779-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.16.5]

035758 S5 5 Jsane Sl b 5 g 53 DR (sla el aylis

el adls (g S O el ala 5 3L

Fl i Sl el S Jsene Bl 0
Cils el 5 ddy s s i b Sl | Ases
Sl o Bl 55 e el o it Sl O] %
5 OS50 Sy estld 3 b 5l 0 Gl el s s
ol den ol d:fé_m.x_ﬂ S a3 Shes
e (Smoa sy s Ay S Gy b Sl il
s AEy S Sl b Al e ds 55l
O ezl Jods S canl ol jon cols y Lasla 250l L
Se el Sl 5L A Sl sl s Ay Wl
Al 0 SlacpY e ails a4 W S (g R 2
G b Sl ol Garld ol STl A anens ol
L Jsama 5 slagn¥ S cnlnls o e ls 5 Shee
ol o jan il artli

e d G b 5N 05 Sl et aes
Slio plo sl il 55 dsene Ll il g o8 53 il
S OSs,m Cdls el ane C;wb O35 Ce 3 g
parls St Saeen s a ol pals b
3 ORS Ll it s a5 055 by el 5 s
PRI SIC VU U A PO N IR ETCHN B U
e S5 Bl s s e il 1 035 5 s
13 sy olS s il G 40 03555 5 (0 S S >
Sy Vb dten Gly Ll 53 a5 oS 05 50 Sk
5 i Sl e la b plac B5 cplply o Jsdr)
Oio e Sdls p ald gl Olsion b S oS 055 8
Sges GsS S

Gb Sl s OSs s 5 Ll 5o s Sles dtes il
s S 5 el 0 3 Do 1l 6l Sl
Ll o sl s Shas gﬁ““ﬁ Y dsds) o S 3
Sl Pl @ aten ol (/VAD)S 5 U Jsene 5 25
533 Sdee sl ol G b Sl sene Ll 253 s Sas

ol o oSe Sl Gl s 2ol Sl iy (5 bl

A4

i e i gl 53 Shae oy ien oy 4 5]
b Sl plo f dteen G ST @ ar g Iy AL
Jsmoms Lol 5 55 oty s Gamls Slio ol Coanl il
o Wnmed el i (GRS Jal 3 olS 055 0
O Lol 5 s sls QLA 1y &ls 059 10 3 s (810 st
b i s s See il L Sl e (5
S o 05 Jl iy zdls 1wl 035 55 6l Ao
4 Aot ol o o83 i U 555 Sdo oS O
Sl Q))J:fwcﬂb Al s 05 gl bl
03 i U 5, 5 cldb el gl Sl 5 b
o2 LE Rl Gl (Y dsder) s e a5 3
sl ol o Gls O 20 LAl asaliw U g, 5 il
Lyl o s pasdin U5y, 5 Ao Sy Oliw 5l eslanad
Olyme am s Ll 5 3 055 50 cdls el 5 Jsems
o=l s Sl el e s 05 20 2 12 450 Dleo
KI5 S sl L) aen C..UL. polde o S Olin
35S b5l U o alls (s Oliee & Lsls 0L (YY)
Clle LodS SralS Corse il (pl oS Ll Sl 055 58
deon ¥l eSS Al e G pae gl g s 05 e
S A0S B8 () SOy 5 S b ails 0 20
S5 0352 Ol ¢SS 53 03525 p SAS Voo ol
A g S Ll e ho o Yl s s Bl
e e e 5O Sl A3l o ls 2L
Sl e 1S &l 0550 b sla Y Ol sl b
e ld o b 5ol 055 sl ol 4 dees 2l
53 2 a5 55 5 Jmane Ll 5 55 05 20 2l
Slaml amam i Loy Slio plo sl iy 15 bl s
(o dicw U 5oy Sl G b SlelS 05550 e atunen
AS A p s O3, il Gl 5 Sl ey
Gl ol s Aas o a8 1y olS 0555 elio ol il
s oslinl [ p i s YL oS 03500 b glags 55 i S

23548 35 S L 2l Ol e wdsle Olse


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.16.5
https://jcpp.iut.ac.ir/article-1-779-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.16.5]

VAP by / (AN pgs 5 Jor / @225k b/ pred ilis 5 (55,508 095 5 p ke

2705 05958 N 9 Jgeme laul pd 535 Shes gl QLRSI e 5 it slamuly X Jg

S5 S oer e &b e
o/Yq 1Y o/q) YYANN B SERY
°/YV 4Y/aY YYY/¥e g

03575 S5 3 Jgams Ll b 55 B Sa At lE 53 g 550 Slhs 31 e al i ¥ Syt

e 5 G L |
-
. Uy — o e Uy e
o/YY +/AA Ny -/AY > akin G 55,
LYidd AR 2/44 °/40 CM.::‘JJJ J.a:-u
o/¥\ o /AY o /¥Y oIAF RETRCP
—o/oV o000 o/oV o/Vo 05 Cdls y yartls

s oy yarls Olio dal Sl s Lol ol
03y el o SN o/FY 5 0/8a Lalas L ud S
= b PRIl P S Rl S - S e
Sl et oS s pd alacnY S 4 e el
Sk OS50 Jpems Ll i 53 ol 6 SVL Al e
it = el G2t ld 53 58 55 YL 05y cils el
ls S = Sy

R T S g L
Lal s 8 S =Sy b Sl 2oy J5on — oo
el i s S Ly S-Sy patls (Koo
S m Sy 2l s 3 /Y Bl 5 s - e
S A s e DLl LIS 5 (NVAVe) ias el
Sl (IAY) 5, Shas (gl udis Sl b alis
LagmY 52 AT 570 slagnY Jis —Soed (ol S
SN0 s dsl Glaas) s 5w s Shes a5l Loy
S m Sy e ls B ITE T (Se glaY il
BT sV oY glaas;y oo 5 s Shas i 5l 5 Lag
Jomome Lol 8 3 1S~ Sy (2l ol Pl ka2l
A NS 5,8 (e 5 oY A Ol w ) placnY
(0 Jsir) La g 5 5 3 Ses

23, Ses 3 Sl 5 Tl o 5 Shas gl Sl o
(i 3 oYY Se Sl (gl s o/YA U sene Lail
0 Sl 5 G5 Ll s Gl J e Ll 5 s Ol
S5 s glaadlbe s (VMO 5 J ey 5y o Cdls oS
Qo oo Jayl 5 s ks ol a5 s S edalie
G b 3 e o8 SIS G il s Shas 5 g )

Al e Jsane Bl 5 55 5 Shee

Dl sla el
sl i ol o 5l S o (bi) ol 5
Lt s an 5l ¥ Jpdar 53 S =Sy 5 Jed — o
Iales 53 Lacs 5 51 S a8 55 sla o)) (K
Jolr) L3 asloms LT 51 G a5l sl s Lo el
St AT 6y S5 dapantls (S35 bty 650
Sy 3 Shes e ol 0 Shoe 5 b2 ld o (S35
2 Sl Sl GULS da el ol e 55 ol
ol ool Bl e 955 0 e 3l Ao 3 Yo g e ls
dilods 63,51 5 Se Jglt s s el 55 Shee
el s s i U 5y, Olo (5 0 kil 0 s


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.16.5
https://jcpp.iut.ac.ir/article-1-779-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.16.5]

035758 S5 5 Jsane Sl b 5 g 53 DR (sla el aylis

Sl asly sla el ol en 4 Y 51 (S (a5,) 5 LSl gla s le uslie ils 5 See . 0 Jgis

s Sas el sela

> FENNE e U~ S-Sy

Yo FALY/De ) YAY/¥ () A/ (Y)
So FAYY /5 (Y) YV¥/4 00) AY/¥ ()
Y FAYO/O e ) YYA/¥ ) AY/4 )
\Ai AAARTAN f) YVY/A (\A) AY/e (f)
AY FEVA/oA ) YVo/s (¥o) AY/e )
OA FOVY/oA *) YVY/¥ (Ye) AV/A )
00 FEAATY V) YV¥/4 () AY/o )

KNG F¥Qo/oA (\) YVO/A (v) Ae/4 (Vo)
VY FYor Y ) YVE/IV @) Ae/4 ()
A4 FraV/AY (o) YVA/X (Y#) Ao/$ (Y)
qs FYYo/\V ) YVA/A #) Ao/ AY)
v Yo Y VY (Y) YVa/v () Ao /0 (o)
o FYVV/0F ) YSE/A (*q) Va/0 ")
fq FYVE/PV Y YV4/\ ) Ao/A QD)
qy FYOV/ Y (0) YAY/o (Y) AVIA (A)
AZ T4 /VA (¥o) Y54/8 (*Y) Ve (Yeo)
vy ¥ YO/0A (¥A) 0oV (YA) VYV (FA)
6 YOA¥/5V (£4) YE /¥ oY) Vo) (fa)
A YYOA/OA ©°) YEA/A (f4) SA/o ©°)
Ae YTV /oA o)) YES/) ©°) $$/A oY)

Sy bl AOAOA/4 AR Yo/NY
Sy il °/OY o/AA /NS
3 80es b (Sases \ o /OY °/PV
Ko Gy VAN Y0o/44 TV4/Ve
ol s \ Yidd o/A¥
50 oY slaw V0 Vo VY

A ) Al Sy m Sy el 53 1) el s o AL
Co 48 &b S S Ol e cpl plu (o/FY 5 0/85 L
— Sy 5 I m el 2l 53 e gl il el
b s s el Jgema S5 Ll 5 5o 8 cd 5 S
Spdm s 5 (S5 bl (s lal S s )l

14

s 5y s oty Lastls Slis 050 L5 Jald
asss AVl /AT ol o b 5 s ale
bl 53 o 53 el g — el 2L
clsal patld ps VL ol b hls 5 Jsams
(F Jsdor) 133 o — e


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.16.5
https://jcpp.iut.ac.ir/article-1-779-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.16.5]

VAP by / (AN pgs 5 Jor / @225k b/ pred ilis 5 (55,508 095 5 p ke

BL) u‘ada‘ L;LAWLJ L;‘J‘.’ Mb 6\.&)&‘)&‘ e‘,«h 4 LAU..:.\J )‘ u&ﬁ (A.J)) K) ula-.‘:J LSLAU""L‘:’ ﬁé\.&n Y :ﬂaﬁ R J}b

0> D3s e A Lyl g

N s Sas el el
i O 3 0 S5LS) e~ S
YO T$44/4Y m YOY/o (Y0) Vo/¥ )
AO YOAD/ e (Y) Y5¥/o ) Yo /A )
qy TYESPY ) Ysax (Y) VAN )
q¥ YYYO/VY ) Y££/4 ) VA/Y (v)
qq TV4Y/0A ) Y$0/0 (f) Ve/d (f)
4 TVES/Q¥ ) Y5V o *) F4/¥ ()
SA ToVY/\Y V) YOA/D (\¥) £4/9 (V)
\nY% Y4VY/YY W) YOO/ (vY) SN V)
KNG Ya£Y/5) @) YOAY ) FAIO )
Y4 YA¥A/of (Vo) YVA/O ) £4/4 V)
AY YAAY/Oo () YEYY @) SAIA (\#)
v YAOV/e o Y) YOF/A (Yo) £4/Y OY)
s YAQY/AV (v Y$V/o () VIO (Y¥)
qy YVAV/YA (\¥) YOV/A (V) Ve/Y )
v YVOo/4Y (\0) Y§o/o (Y) $4/Y (\Y)
AZ YVVO/YY %) YOv/$ (YY) $8IV (V)
v YVYY/SY (fA) YYO/A (¥4) FY/A (fA)
te YOAY /0 (¥a) Y¥ory (¥5) sYT (FV)
o \OFADS ©°) YYEF o) oA ©)
g VEYQ/VY oY) YV¥o/Y (X Fo/V ©°)
S5 bl FYPAY/S VAN § $/\ o
Sty il /Y °/AF o/AN
3 Sdes b (Saen \ °/74 /4
ad ey TYE/fo YAY/¥) TYAMAQ
ozl LS | o/AD /40
* e oY slaes VO AR A

sl L3 Y 5 Y e slaa s s, Sl
P S s s s Shes B I Y

~ el G2l s Shee b S~ Sy bt (Saes
SYIWWAR S =Sy ot ld s esly 35 i Jer
Ll oDLS a3 s i I - Caenl el
s DLl s S-S e li G b
G b 3l ol LS 5l iy (2/20) 5 Shes L

L;l_au_ﬁ LL;J;" ‘Ia'i‘f; L .bﬁ °//\O Jﬁ"h —&:a.:».w‘ u.a;-l..:u

\ay


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.16.5
https://jcpp.iut.ac.ir/article-1-779-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.16.5]

035758 S5 5 Jsane Sl b 5 g 53 DR (sla el aylis

oS g dgene Bl i 53 (A G) yasls ulal; Sl 4 Dlaw muly s A H) Gasls G b 5l Gl LSV Jous

7 93 059548

AG
Al e, jasls 1, e Catlsy el as i U, ot s bl

oS B9

SVE/FY VY —QAY R o/Ve b o

=YY/PY —o/Y) =\Y/0) —4/AA of/oV ng_&,«:

—Y/54 o/fe ~Y/AY °/o0 —e/TY Jed — e

s —eNq ¥/ o/eq —e /Y0 S~ K

VE Jimd —Caal G2l (6l 5 Ao 33 10 ol 5 s
320 ey 25 3 e Gl s LT 2 Ao
Lt sl oLl o8 Wl 0Lis (18) O] iKen
Sl pftens ORIl 4 il Al a5 ) L 5 Ses
Wl gt oL s Ses
2o AL A S ks (A5 O Bl s
G2l i U1 5l ey 535 Ll Jep — e 2l
S Sy SatlE 3 5 a5 es s s 1 s
Slio plw 5l auls y yastld 5 Al S Dlio muly 30
5=t Lo Slis e Lol 5 s plply s M
ot g3 o ) Sl 4 el o NG Sl el
e dal s (Y Jade) iy S-S 5 J et — e
L Lo S =Sy 5 U — Lol 23 93 58 03
3 it — el 2t Ll 55 .3 1 s 0 5L A
S I et 3 03 8 Sl Lasls i s
D3 ess a0 oalin U 55, G S-Sy ol o
s dsene lul 2 50 Uiy S s el (V Jsa) 38
Sl STl a0 e et 55 2 gl 5 A5
Ll s e 50 S Sy 5 It — e la L
Sl Sl S o b 1) eSS Al o b slad 55
Sl Cely (s 5 Jsems Lil,0 s Jps el ot ld
ol aS i s gt peS Ay o b glanY
Loslacssldal b o 1 o S-Sy (arls sl

\4y

S 00 S m Sy el P Y 5 d s — el
£33 5 Jol slaa o 3 55 Sas i 51 5 anils 138
Lol L 51AY 5 Y4 gla eV a5 Lol s s Lsy
033 Sdas SISl 5 ding Fn S m S 5 J et e
dyame o sla¥ g5 5 L dls SI3Y 51 glaas,
@ Shee SB3 51 5 5 VN0 SRS Ok Ll s s s
S =S 5 Iyt~ el gla e li i 5l Y Ve sl
oS Bl s Jy Ky S gagd s e Yo g
o ol 3 Bl See a1 5 (VN0 1RV A
A2 ST Y s Jsems Ll il s g gemee 53 sy S
3323 S Sy 5 g el Gla el 5 s S
By pp by e Yo i Ll 2
Sl aS U0s S edtalis a8 53 (Vo) 50Y 50,5
LS st ol sl s Fr bl s 0balS
Ol S eslaud Lal e als La B, plw am S (6 80
candlae ol s sl palST ) alls 5y 1 Ol (et s
Olajos 35t lm o stlas o e 5 035 0ok Glaa s
OV s 5 osllan Fr ol s ails (5 5 4ils 5 Shee
3t Sl SLEEl s i e s (P) LK
~ el Sla et Lt A S ey 1) Y ails s S
Ao bl el dpdoe el eld Laad wl (Jpa
o ST L s o Sl QLI s, 5 48
ot (s il o oS 5l 0L s LB i


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.16.5
https://jcpp.iut.ac.ir/article-1-779-fa.html

[ Downloaded from jcpp.iut.ac.ir on 2026-06-13 ]

[ DOR: 20.1001.1.22518517.1386.11.42.16.5]

VAP by / (AN pgs 5 Jor / @225k b/ pred ilis 5 (55,508 095 5 p ke

Jap-umw‘jdmibéjjybaﬂqdjjﬁdlﬁjd}w Ja;-ujbj_hu.»[_w‘ﬁju,@jdwj@‘\j_\ijb
Pp S ST Sy gl sl A S Sl 0 S m Sy 5 g - e

eslaiul 5 g0 cl:.a

Ol DL Sl 5 cel)s o K8 (s S SV ae same SULS Pl 3 Sl gla o ls WYY g ols) )
s ol

O ol SLLas] e 3o Il M eSO UL~ 5] NYVF (g e g0 Sl ol g 5 (Sl e Y

slisle S (53l oty Sl p gz M UL~ s oS K 2 S ANYVY g psli b Y

4. Banziger, M. and R. Lafitte. 1997. Efficiency of secondary traits for improving maize for low nitrogen target
environments. Crop Sci. 37: 1110-1117.

5. Biswas, B.K., M. Hasanuzzaman, F. El Taj, M.S. Alam and M.R. Amin. 2001. Simultaneous selection for fodder
and grain yield in sorghum. J. Biol. Sci.1: 321-323.

6. Dolan, D.J., D.D. Stuthman, F.L. Kalb and A.D. Hewings. 1996. Multiple trait selection in a recurrent selection
population in oat (Avena sativa L.) Crop Sci. 36: 1207-1211.

7. Eta- Ndu, J.T. and S.J. Openshaw. 1992. Selection criteria for grain yield and moisture in maize yield trials. Crop
Sci. 32: 332-335.

8. Falconer, D.S. 1989. Introduction to Quantitative Genetics. Longman Group Ltd., London.

9. Fisher, R.A. 1936. The use of multiple measurements in taxonomic problems. Ann. Eugen. 7: 179-88.

10. Gebre, H. and E.N. Later. 1996. Genetic response to index selection for grain yield, kernel weight and percent
protein in four wheat crosses. Plant Breed. 115: 459-464.

11. Granate, M.J., C. Cosmedomia and A. Pattopacheco. 2002. Prediction of genetic gain with different selection
indices in popcorn CMC-43. Revista Pub. 37: 7.

12. Gravois, K.A. and R.S. Helms. 1992. Plant analysis of rice yield and yield componens as affected by seeding rate.
Agron. J. 84: 1-4.

13. Hazel, L. 1943. The genetic basis for constructions selection indices. Genetics 28: 476-490.

14. Jaradat, A.A., M.A. Shahid and A. Al-Maskri. 2004. Genetic diversity in the Batini barley landrace from Oman: II.
Response to salinity stress. Crop Sci. 44: 997-1007.

15.Kendell, B., D.C. Rasmusson and M. Galla —Meagher. 2000. Enhancing yield of semidwarf barley. Crop Sci. 40:
352-358.

16. Mahdy, E.E. 1988. Single and multiple traits selection in a segregating population of wheat (Triticum aestivum L.).
Plant Breed. 101: 245-249.

17.Oliviera, A.C.B., C. Sigueyuki and C. Damiao. 1999. Selection for later flowering in soybean (Glycine max L.
Mervilla) F, populations cultivated under short day conditions. Genet. Mol. Biol. 22: 105-111.

18. Presterl, T., G. Seitz, M. Landback, E.M. Thiemt, W. Schmidt and H.H. Geiger. 2003. Improving nitrogen —use
efficiency in European maize. Crop Sci. 43: 1259-1265.

19. Pritchard, A.J., D.E. Byth and R.A. Bray. 1973. Genetic variability and the application of selection indices for yield
improvement in two soybean populations. Aust. J. Agric. Res. 24: 81-89.

20. Pesek, J. and R. J. Baker. 1969. Desired improvement in relation to selection indices. Can. J. Plant Sci. 49: 803-804.

21.Qi, J.C. and G.P. Zhang. 2006. Protein and hordein content in barley seeds as affected by nitrogen level and their
relationship to beta —amylase activity. J. Cereal Sci. 43: 102-107.

22.Rosielle, A.A. and K.J. Frey. 1975. Application of restricted selection indices for grain yield improvement in oats.
Crop Sci. 15: 544-547.

23.Sandhu, B.S., K.L. Khera, S.S. Prihar and B. Singh. 1980. Irrigation needs and yield of rice on a sandy-loam soil
as affected by continuous sub-emergence. Indian J. Agric. Sci. 50: 492-496.

24, Smith , H.F. 1936. A discriminant function for plant selection. Ann. Eugenics 7: 240-250.

25.Smith, O.S., A.R. Hallauer and W. A. Russel. 1981. Use of index selection in recurrent selection program in maize.
Euphytica 30: 611-618.

V4 ¥


https://dor.isc.ac/dor/20.1001.1.22518517.1386.11.42.16.5
https://jcpp.iut.ac.ir/article-1-779-fa.html
http://www.tcpdf.org

