[ DOI: 10.18869/acadpub.jcb.8.17.41 ]

Downloaded from jcb.sanru.ac.ir at 20:39 +0430 on Sunday April 11th 2021

WO L Y o)leds Iz o/ ely; ol 2lol aslizagsy

i sl s 5 (535S pole oKl

sy LS ool aslizags,

=15 oBLS 40 (5)gb 4 Cwglie ! (gl (5 yogms B 9y 2 (S19

r‘_g)y' Ololw wozl duww g r@l.o.v.i 4o guazo "ob.)’L.d (o
(MNiazZian@UL.EC.IT : Jggums 00w 33) ¢yl y0al S 1 ¢l 5 olSils (6,557 (ggoeiils -\

O _')94'| Bt i u‘)@ olKzsls slewl 9 6).53 65’.‘*“"3 T’ A
AV i b AVVIY i2dl o o s

ouuS>

SN O g el S dend 9 S Gblo 40 0319 4 (559l S (n ke 3| S 5 T gbie (555
Y gazmo 9,5os g o) SBU g (5)ah ablioo bo el 53 (pgas 4 e @bl 3 (g5l 53 o Sl Sl S
JLis @ (LS o, 2ol wogei slw! Jeame wdai glp S (5)a a5 glodes OMSiw Jdo & 0gd 0 (s<1y)
3590 50 GleMbl Loy & Fgo (Mol gy Ll .aidud (5)9d 4 Joio LS wdgi sl (ol (>dol Lo,
i g Jood b Cuoglio 0uidS olol sboyi (bl Loyls S oud bl Wlo oudsS J oS Sod§ (ol poummw
S @ Slp Gy gy s 3l ol S EMe! cawl ol Pl jlans (g0 T e P o LQQT &5 ol
3 s Silen 355 i x Y a1 525 JTiglo (I o sLadgyl5 slagsb sl o 51 ilosgas oolisul ylalS
S 2 6090 wip o) 0 Aed Jgexe sl Ol 2ol glagiulil o A aw oyl 45
Srogm La s ul I Jolo gl .ol sl planil Cilides (LS 53 (5)84b 4 Caoglile STEU) (e 53 ys5 30 Slag,b
ol 433 )5 515 cmiy 3590 BT 50,8 iz 2 asST L

oY 4525 b s (5eSilen 5205 (o L5 ST b T (51 gy & Canglio el 5 o ot 5 150l slooly

slp &5 bohaes S 0edoe 43S sl o)bys
slaanlp 3k 5l Wadioe s LS ko a)
2 Ygone jimgid ol 5 235 a el Fiwgid
I8 NaCl ohig 4 (5,00 (2yme 0 &5 Glals
LOA) Wb oo ialS 85,5 oo
lope; 5l S ~94mawv o)) o el
Lol 5,0 5 Sl uyia YWY L

seke AVIS ( osin é&fl LSa ooale VYA
I ‘ijsu)m sale A0 ‘Lwlup)l LS
St ore S Gere Yo gl 5l IS (gl

Ogedo ¥ g G!Lm.: Sl el yo S U%J.a VOIY Ll
S5 il ot 635 pe Syl 5 S3Se o S
9k & ey o) )0 Slo)B e onlply w8518
38 olpl 5o (FY) cas Lol o (gyen Ol 51 LS
EMte G ipte 5 o Sy ol mlie 550
oo bl Gl S (20,08 0l el g (55 slaS
S olpl 5o jed Lol colus a5 559k 4wl 0
3 as,0 10 Jole a5 cuwl JiSe eude YT squs
sl 38 2l
iy 0 phcuss 6lp gaz 2005 S0 )9
Solel 4 siejls 3blie ;0 059 & Y garme o Sloe
OlalS o syed llyd 4 Jow 4z ST bl
@ Ced (#h) OlalS slaaiss Vsere el pite
JEe ¥l i el deily Loy

s X

doddlo
L @S s 5 gl ol sy
SV gase Ab, 0dilS Sgdome HeSB g Gleie
Sydige wdS Gl e Lo bl i 0 el
Jeily J2alS L 1) oyd Siails> (5,00 (YFYO)
olss Loygy o ST oy 5l chago o (6 yemd
slogy oz el by Gzes OIS 5 o
B b ot el g ST wiile 5LS 09 (s
b ceiS b ool jleslatul Lo 4 S (5,90

(YY)
g obS Al cauSogaze 5 pee HeSL (6580
2 sd e Sl (B cnl g ol
L oS e Sppo 4 LS IS sl 5 ol
OaLS il aBlse 59l 5 Sy o Rals
&0 sk 5l )98 &5 wn plapsile sl
o5 1) dshe (590 )98 Hpam b WS e
b5 59,0 98 A5 JolSS g £900 (b )3 S (o0
g e Gl adle npe (slo)gSl aen
Gl 2ghioe @ly ;8 Cod ()7 e glie 9 55
s 45 el 5y el drsgi e 45 LS alyl
Ay G SRl Lol o dxwgy @yl Cely i


http://jcb.sanru.ac.ir/article-1-593-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.41

[ DOI: 10.18869/acadpub.jcb.8.17.41 ]

Downloaded from jcb.sanru.ac.ir at 20:39 +0430 on Sunday April 11th 2021

Yo

9 4l aw o O eyl 9 StewelS T 5 I
355 o)kl s X Y 35 g s (Sikeo 4155
(V)
S Ay Jor S

Gops & Jod B)lg5 2l sl adsl sla D5
O (Sl plomil (S5 84z s5 )0 (FV) (sd (59 ]
Lycopersicon 4 Lycopersicon esculentum glasss
wlo lid 1) & e calive 8 ,Slee pimpinellifolium
4 o Gyt Sl LIS (550 Rl L oS
Cho 45 05 bl o9 Geizmen og lly 5o
ool ol 05 Sy Lasgs Jors 3975 pis b 89
Sl B el I Conlus G 5 05d 0 J S
Sey e e g ol s S p A K
S5 Lalpd Cou e te sl (LA ) slodeaen
sla,ee 00 badle  jos bbb 0
iy asS aw 3l a5 ws Ll L.esculentum
Jol> (L.pennelli 4 L.peruvianum 4 L.cheesmanii)
Gl i i SO dBle ol Jisb (AY) 09 0nls
gy oduwy ol 4 Lpennelli aed 5l oy e jo oS
o Fios,ee 0 Sas el odg S
Qe g8 caimaylis L.pennelli 4 L.esculentum
de2g wlwl p gly; (LS ol asby (VF) oo
O S St & e gl SIS e
slanly g o e Glaas s
£9y90 paS ;0 Jle lp ((FA) 09d oo ()b (25
Jozs gl BB S a5 (Triticum durum L)
9 ady oo Jsb B ) azalS al> e )5 (6550 4
Adelos paiS o (FO) cwwl ond 5)E adle
Glp B S5 g9 5 (Aegilpos speltoides L.)
(Y)Y ol oals 5158 (6,98 4 Ceaglite

0,8as 30 g HeS S AlgS sendie mip )0
dw Pl gabowy 4 5 wilos 6550 llyd Cod
B AU g e 4 Jo j0 a5 ()
Selisn JyuS ol cdles 6)_94:’ P S SRS
S5 e G sl Pl 4 ST
2 A )% «Spd & Jod sl pel canS S
Sl e aS sl Hlas mlis .ol ploul oL gols al>ye
S35 Tobaw )3 £985 Ol lp Cedle pa g (LAl
(00) el Coonl (gljlo 0L g o5

WS e a1y e3dse ol o8 (Soielssed aalsd
OlLS Sl osez Che o et a4 Jeod &S
b Silsdre 6,5k 5l (ooclie ooguze Cudolla
g Bl (ATYY) w0 lis 1) oleopdsn
bose el b 5 S Bi> bly Jols
plml asa; o b @iz JyuS a1 as
lr B9e G3lel S loon b5 @lly sl
oas )'l LQUJBJLQ )‘l oo el S & J.o.au

VWA e NV ojleds [pia Jlo /215 olals ool aslizags

odd pll s Mol glaaaliy 3,k 5l LS
Good A ozt Cdo 409 0duzre Judo a4 Ll
Gy @ ool 035 555, (o5 Slacibsa L
Oz g ddale slay) S8 Cod (S Blod ]
Sy QLS (55, (Sl (ke DIl coge
6l a4 (S el (Al g, sl (V)
Sl 5 Jes Carle 5 51 S5 slaeys olasd o les
sl o (g e 4 Jeo Oylg ogw 5l el
olawi g Gl Guls 0aisS sl Wlg oo alizee
AV0) aisl sl slae, g0
oS Lo o 650 A Caaglie &5 (pl Lo &
30 ‘J,o;u" L Ca.asl.s.n oasssall LEL“’Q) ] R
5o lagT eoliiwl jelate 4 (g 0h A5 j9p pKin
3o o5 Oledbl Ll ol (5,950 (Mol slaasly
Bblse o @iz Slhe S5 el jpga>
Se slagtsy I Bl e ~:>)|° S99 e
szl iz gz b sl eslanul L ol 57
3,90 LS Comex o ) Glas canS S (S0
S5 s yelly e 6ln olS b s gl
OAJJ)M: LgL:bJ.w; O UjL‘U ol 00l oolawl
il 81 sl 055 a8 eaisS s Lo B o
oS |z all o mie OF Jee 0978 o)ly0 ledbl
sleacly plol jo Base 4 aiw) cpl o il
We SO Mol G5 wled ge S5 >l
0,8 (Sl a5 ol ol (S5 o5 ) ES.»;L:
slap; Sl (Sl ggerme dloy 4y o5 L5 S5 j2
5 ey etali8l Sl easas las el co i o)
Sl gl aske (S5 oubly sl aslise
4 Slws! bl ©lil 5 codle Bl sl ( >Nol
osbly Sl e sl B bl e ST S b
S Gy o Ll ol olal i jsbo & Sl 050
5o abl i giba! g codle ol g
bl 2 Gl 1y L 0)0e che sl Sl
a5 0 je0 Cho QLI &g o 15 ol plodil (o5 gi8
o iy g o)l (Ll el gom e o
9 (F) Wil g jolle 0g aales 057 Hlai 59
S5 mbyly sl Sbsl slagtsy, I ol
g oplly o callls 3 e g, opl den Laisls &l
o=bly ezl plolid ol Glslinss ple g 2l
‘Lmu,uj) U"' 4.1.0.‘> )‘ Gl ool oolawl éu.ﬁ)
4 glog b (Jls 4325 cgally 90 4325 4 Gl


http://jcb.sanru.ac.ir/article-1-593-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.41

[ DOI: 10.18869/acadpub.jcb.8.17.41 ]

Downloaded from jcb.sanru.ac.ir at 20:39 +0430 on Sunday April 11th 2021

k4 =hi LS )0 (6,58 4 Cwglie ol gl (g yesm Slo g, 22 (5550

S Nghoe dy5ln G Jl= 0 She Jele olas
Rl 0 sl sl a e Jolse sl 1 Jods ol
Wb Slesyd o5 slaxs 5,515 sl (FF) 09 solitul
iOsTeR Seh 48,5 A o
oibyly g Sl G Sletacs ally) s -
bl S92 g pae Y
Loy (Khuagy pre ¥
casl by goluwe HiI a5 0,00 oy -F
0 85 Qlaps Sate ST )l i wlly S, -
Ddbee Blo !y ate sl T Ko
aild 8929 oo Gl T aon (sl (solus a0 —F
b o8 pl ded il Sen Jos ;0 ez all
Jb 5o S5e Sl slaws 0,915 oplply aisl gole
& oof diz o wes s &l ) s gl (5,8
O 4 OF) s o lid Game 4 1) Gds lais
Sl Jse, b o5 olass a4 by gooe polie JJo
o o (5ol 2 325 loslone

9 BC1 ‘Fz ‘Fl ‘(Pl,Pz) Gud.”j L;LLDJ.M) L.\.u‘ 3o
WS 9 (eyp S Slie &l ol BG
2 gme Dsli sanlin kg WS e 18 b)ls
o 3 e s 425 g, 51 o e
u:.i)l.ue U"’ﬁ) LJ‘" ) (&Y) .)9,».»‘50 oolazw! ,.i...x} > 9
9850 0015 (LIS 05 Doy & Lo y2 S

Y=m+a [d] +B [h] + o [i] + 20B[j] + B7[I]

M i S oeSiln ¥ 51 ake g sl
x ol blite 5l ggezme ] (oial®l X oioll
5 @ el X co e Blite S ggazme I] ceole
Syl 5l Sy e calys B s YaB 508 5 B
s Jow (S

5 P2 5 P1 sl Jus 5l oolaul b S5y sla el b
k5’)5 uL’.;)A JB‘» )‘ solawl l; BCZ 9 BC]_ 9 F2 9 Fl
5 AAY) 098 o awlxe (Weighted Least Square)
Sl el s g mu Glez o sleJos
aS .55...:6@ oolaw! ool eomlice 6Laau_.ial.uo Oy
Ol LX) pesul G5 aey] SaS 4y by Jow ol
5 48,5 )8 oy 3y90 ol Az, oy 90 an
ol 05l ge aseiia 50 )90 Dlao sl Jae e
ol slizl ples 1wl nj sla Sy shls Wb Jus
0dg ;0 Y= 5l e T o laslal L?LLa.a- ls sixe
AOY) sl o sy o] 380l SIS 4

oS 5l (Slal slagg Bi> 0 S (x5
Slae oy O wle (AD) wuS oo ool
L bye o8 aiien plap] 6,55 4 Jo b bai e
S s S jpax 3 plS Wl Sa sl
4 di oS Cel (Sl Ojg0 4 3l5 180 wge o5y
(AY) o5 o a3lid S |y oS o Sy ol
Ol 3 IS sz Citrus glaigs o (S 50
Slpidiy a5 w0 ol ZU6  yo 1) latugy
(AY) ol S5l e S cpl Conl onls

Sy slp See ol @ ((VF) g g 5,00
P o5 clos S sty LS 5 5,55 4 Joou
oty 5 Ol ity oal 3 S5 b e
Lo oy b it Gble o 55l o
9 Sy Slagsl (b)) ln s egm S5 slaghs,
2 Gops o5 bt cod QLS g ey s
B sl gals epat 4 lalS I golas
g oo 0310 Z ol 3y S Cowload a8 F
W s (5o 4 525 -

syl s ln gy, e 5l S
NVE) el la i (Siles 35 g o5
4 0B wedle g (LA Sl s ogdle by, 0
(ol B X 2l Jo3 Sl gsleanl (35 51 0505
15 M) sl e X _igliEl g cedle X o
o Sl (S5 Sl Qb)) s, Gl
Jels 5 s o Ll oS Ojpe el S
ooSin 31 55 ) aalons (51 o b i
Oeles 300 (V0) 09 oo oolauwl Cglaie (slo fud
e Ll s gglite o b glgice |, Lo s
b o Sy RS oyad 3 oS Sl
2,518 3925 o Juud (2 Sle 4325 5,k 5l (5,90

plos wgilel slagiy, o) esle jshiie 4
Oledyd il Shop Gl (S gledoee
O) x5 fle @b s (Siles 4320
1 o 2Bl Sy5gen by cpally il 51 a5 e
slags —g Bl I 352 lae 5 Gudgy Jlie
Jolw —o il atils oz Wiy Gy Ceeglas
4 Bk sy sgzg il ladoe sl n 3
e 55 S Sl 8 oo S S 5
il aw Joo 30 C 5 B A b slagyges]
ano,8 S JBlas aS cl Sre cpl @ gl lo S
glades sl b1y Gralesl wil 5 wlged yime
(OV) vg0s Lzl (6 i

5 ol O oS Sla b Cho S oSl padle
Camtl s 355i0m JAS o8 05 ol olas b
Wlgiee 1) QB! 635l ol (nl 92 el (6 )lnms
by Sy Julge olass Q) aes lis Gase 4
Gy bt 5,0 a8 S5 el & S )i

1- Mean Generation Analysis


http://jcb.sanru.ac.ir/article-1-593-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.41

[ DOI: 10.18869/acadpub.jcb.8.17.41 ]

Downloaded from jcb.sanru.ac.ir at 20:39 +0430 on Sunday April 11th 2021

Yv

s s 3l ee izl Siuzg Sle ey elel g
1Wgd oo Ao 25 Slage 8 3ok

et )lgi Bt 5
EW =1/4 (Vpl + Vp2 + 2V|:1)

9 (oaljSl ey
D=4Vg-2(Veer + Vac2)
H=4(Vac1+ Veez - Vez -Ew)

(5 sl pled (59, 9 d (Siwopen
F=(Vec1- Vec)

sl Jso 2 5l (HD)  ogee s piucilyy oot sl
ogud 50 ool 5
dole ) Jgo ) b b copar ndycdly

hy= [2VE— (Vec1 + Vec)] / Ve

o oS S glagy S Jlas acalre sl
(YA) 098 g0 oolatul 13 slo Jge,8 5l Cio
W= [V (VeXVe) ) Ve
h% =[ Vi (VerXVestVe)/3]/ Vi
h’s =[Ve- (VX Ve XViy) w Il VP
W= [ Ve (Ve + Veo)/2)/ Vi

h =[ Vez- (Ve Vet 2Ven)l4]/ Vi,

n= (“PZ'“PI)Z / [8(0’2,:2-0'2':1)

N= (Up2-Hp)2 / {8([02F2'(0-502F1+0-2502P1+0-2502P2)]}

VWA e NV ojleds [pia Jlo /215 olals ool aslizags

5 Yolee 5l eolainl b condle — a8l Jow oo
(F) 09 oo Cons

C=4 4B=2BC,-P,—F, ;A=2BC,-P - F;
F»-2F—P,—P,

9y oy 3l (e g ol o a8l il g (sli>!
(F4) Wl oo drlons (Sw 9 (oS

isheme bl

VE = 1/4 (Vp]_ + Vp2 + 2V|:1)
sl bl

V[d] = (2vr2 = Vic1 = Vac2)
edle bl

V[h] =4 (Ve - L2V[d] - E)

Wylete S5 sl jo codle Dbl oul s (sl
1gb o0 9l p Cundle az s (1 Sile

(H/D)"?= (V[N/V[d])*

)
P

(AY)
\P)

oY)

N= (Mp2-MpL)2 { 8(0%ct + 0% c2) — (0° r1 + 0.50% py + 0.5 0% )}

N=(Ur—Mp1 )2/ {4[ 0%sc1 - 0/5 (02F2 + 0% N}

n= (M2 — Hr1 )2/ {4[0%sco — 015 (0°k1 + 0% )]

o> 9 (o9 SRl g (SWUY el
S kB olp S X Lz )5 (S e oles
5o bally s Coenl sdmoylis a5 g Koo (S
JS 5o il e calizee sla s j3 (S5 g5 obou
b 698 & Joos ol slp wd S an lag
21y Gl b, Qi JLso 4y g ley90 Sl s,
olss cdle X edle (iltanl 052y 285
S 4 Jood sl ol (pslal Gread 4 saims

g Conts SR 0l B adlygo Ju 2z b

a3 G 5 o o eSilan 4325
S)lgi ogms (VA) ol)Ken g (gl dass o
paS )0 608w Jeod b ks e Sl d Slao
5 AP X Lz )l5 (Bl ol Jus b e
S8 aslllas 5550 (550 Ll il )0 IHS X (STol 9
X il blae olgl a5 wols olas lag] sl
S X L5 AW e codle x e dle 5 sl
e & el Cond 5 el lade ol oI5
Sl laad oly S x L_;lslﬁgh S e o Sl e
Mg el Hlade lp codle x code bla


http://jcb.sanru.ac.ir/article-1-593-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.41

[ DOI: 10.18869/acadpub.jcb.8.17.41 ]

Downloaded from jcb.sanru.ac.ir at 20:39 +0430 on Sunday April 11th 2021

TA =hi OLS 10 (6,58 4 Cwglie ol (gl (5 yeg Slo g, 22 (5500

JJ]&\& W ¥ N A DLS 5 eled
Ssle poodle Gl eir Ssdee 4SS
L oldbl dagn¥ pogas 5 (oopee SpieeSy
oo se il (S sla el )l 050 )0 (533
2 sl e Jlsh lagis, jl esli
el
19 S8l S jgen 5 oalls Sl oY 5 el
(s ol S 5 )
Sfghes (Sl e s b (S5 olge Y
sl
oDgi b 550l DIl o2 pae Y
25k JTY shls G5 o o -F
ond @i (ully 5o e 5l Jie job 4 Loy O
ol
Al il 092 g (6 5kuun! 15

So b e 4 cls glaadly Gl
2 89 S8y 58, e wlo 389e solpa asly
5 wskbhe Sl Sy sxb Sedee o Sl
aiS pSaie Fi o lodyems Wb o Slee
V) sl b pally cenlie 6 iy 5
(Y2) Sty )5 awgs oo slgitn Plisls sla kg,
oo |y lels SleSLI (F) paps 5 (VO) 35ir
5 osial s ually (K5 Ul 5 Dol 25
S oo wold solFa slaadl
) HT (60 SW hliza slod,

397y M sl 3o osee gy 99 (S sk 4
SIS gy idgpme Wil (S ply a5 o)l
(YR ol 5 gy 5 «(FOFN) S 9 o
(FBXY) 3500 3 coomd (559, -

Tobe |y Hlighs anp (V) o 5 (V) 55
5 (VD Wy ya (ibly laml By, cnl e s S
il WD) e o Wy b o] ol s
S one bl pre glds (A D50 )0 g 95d e
J oS slarall Jan Slbi ooy e
&5 (SSS e el 95l Slg Coll ales
5 Nz hoy b g awo e ladly W g VI alaly
S P 6 g,y 5l eolaiwl b 0gd o plxil oud
2,5 2l 25 o)lse Ol O 9
Cadlé ax 0 1Kl 04515 -
3Bl DB a9 9929 (o) 2 ¥
S nddlyy e ¥
(V) ey 5o Il w98 5 Comd (e ¥
(Y4) ooy )5 -Y-Y

sehie a4 Sblipdel o Pl ajms opl8
i ) ooliil 5 nasind a5 e 05 i
Tl VAFY Jlo 50 p5b g STl (g5 51 g0
oy Tl Joo 1308 Jlo 55 Sighy 5 (V+) o

30 Gee & Jeow il (VF) LS 5 oo
Lo g (pB9) 08, 99 o W o po ], b e
IR eon s ol ke ayjes I eslal
&5 Jlesl glgl B cpl o as ol Hlas mls assls
L yo o J S 5 (Seibiny) 5 Coplé o 53D
hlo Sbianl oszy SIS g adls 0929 6595 L
iy @l KYINAT cos s ool coal
05 o e saimslis a5 0g ((IAY) YU seges
SIplogrg 4 az gl b cwl Cie ol JpuS e Ll
adlls cov olas S o w‘ﬁ' € g siml3dl
Gloygs bl waid I am s bl (W ol o
Al dude paiS )0 (6,08 @ Jesd el yo ilgs e
Sosd a4 Jood b agpe Slao &)l5 092 gy 50
EEE SO SRR IO SE PR ¢
5 edle Ol aS sz se s @Ol ppe Sl A
e Oizer Wad Jbgme 8 skl
@ Ble SUS )y (sega 5 mgee SNl
(YY) o 5 )155 as,0 $9 5 0F sy

P (W Sy (g9, i 5o o )Se 5 L
Joos S o s (5ele @y o0 5l oolazl b o,lgs
@ Joo a5 Wioged oaalive 5 03,5 oy | 5550 &
,!m 2Ly ooe by silidl 5180 cod (g0
Ol b e Slio Vb (pogas @ pdydlyy o385
(A) 0)9T

Ol 25 Sl ool b i (55, (Ao o
St Sl sl by a5 ol ()18 Jus 2
Oezed )l el lald e ady; wl) Gl 5o
AY-FR) cao ol Glp (oogee il (e
V) w518 (s
‘Jﬂ‘sb -y

loadlyy )0 mee lnl o Jgls (B slag b
Slas &yl o)l Sledbl s 6l Slipdal
Gl e 50 Gylg g, (YY) sl oS
a»)}.i)sa 00y )15 L ‘?)Lol LSLQML’).: B aS QL’?LU‘
Lgl.:o:\,oli).; o JJL;‘Q L;Lﬁ‘_,’éw Lol oo )Sl:>
D)l Sy9e 53 e W (o B Sl
W58 e i) o 1y gaghe Sledbl oS Slas
a3 SIITL aally plulid a4 e b B ()l
Pl et B Slio ly SMIBN e
ol sloasliy sl (pally Ll ¢ S g
(OF) 595 o0 6 255,59 9 Corex

ok VDl s Mgl ol
JgSB b sl Sl pb 4 pls Mol masie
30 b S Sl ads o ool gy g0 o o A
°j5)"°| () Cowsl 00 (':«45 ‘AJBAALSA S ).a w.:y)

1-Diallel Crosses Analysis


http://jcb.sanru.ac.ir/article-1-593-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.41

[ DOI: 10.18869/acadpub.jcb.8.17.41 ]

Downloaded from jcb.sanru.ac.ir at 20:39 +0430 on Sunday April 11th 2021

Y4

slopl & Slye 5l 098 aw Jlgls 4z o
.qj)lo gy Jblas LS‘LQ’u:’)":"" s F1 Lgl-lbu»ﬁ‘ ‘Q-}.v\nj
a0 a5 golge el 5 VAP Jlo 0 s §
(V) el ools &l g, Jlam adylo cdlso
[(P(P+1)]/2 Lol sla BN 5 laadly Y
[(P(P-1)] (wsSre 5 kol sla 0 ¥
[(P(P-1)/2] Lol slo B Fy oo -F

VWA e NV ojleds [pia Jlo /215 olals ool aslizags

Cho S oaiS S5 Glagy Jes (o) p sslate
osbly Gl o Sy )5 b, 5o 0l drwgl (oS
wera> S pdyeaS 5 omibjly g (segee G pdycaS S
PRETCIT ORI g YOV IR TIPS ECOWRSP R
GrduaaS 5 ibyls Oliee 2 0,8 i |y pogas
soya> SpdcaS bl 4 Cund ceses
3l b e Cas a5 cenl pl casms s sl o
Ol 8 2 g 09hoe JPS oy (ol B Jee )b
Sl by cudle Joo p cd¥s all S S

(Y)
(V Joe - 5 Jol G9)) Jlsls (S (ib)ls 4528 ) Joor
Ol yais é!LZ.A b3l a0 Slay o 5:Kle o=ibly slz! pr) el
(GCA) (o908 s pducaS 5 (1) MSgca 0% o +[2(p-1)*/p] 0% + 2D 0% a
(SCA) cogas & pdseaS i P(P-1)/2 MSsca 0% ¢ +[ 2(p?-p+1)/p?]. 0%ca
(Reciprocal) Jilie ol 3l P(p-1)/2 MSr 0%+ 20,2
s m Me’ o,
(Voo Sl 5 9 ) Jlisls (S il)ls 4o -V Jogur
Ol pass @olie @bl az o Slaye Sle o5bls lizl (o2l ol
(GCA) Lsog0e § pdycaS 5 (p-1) MSgca 0% e+ 0%a+ (P+2) 0%gca
(SCA) pogas & pdyenS P(p-1)/2 MsSsca 0% e+ Oa
o> M Me’ .
(e Sy 5 pg A9)) Jlislo (B (mily)ly 0525 - Jgor
Sl oo sl 4z Slayye (2 5le obls slizl 5k, sl
(GCA) (sog08 (& ppdysS 5 (p-1) MsSgca 0% o+ 2070+ 2(P-2) 0%ca
(SCA) cogas & pdseaS s P(p-3)/2 MSsca 0%+ 20%ca
(Reciprocal) Jlass ol il P(p-1)/2 MSr 0%+ 20,2
Uas M Me’ 0%,

(F Joe -Ss 5 o)l g )) Jslo (S uily)ly ar3o -F oo

Syt ol sol3l a0 Slaryo uSilea bty sl (ool ol
(GCA) o508 (5 iy (p-1) MSgca 0% e+ 0%at+ (P-2) 0gea
(SCA) sogas & pdyems P(p-3)/2 MSsca 0o+ 0%a
Uas M Me’ .

SOl eslwl b o ol o 6,500 Bedso
$9) o9 & Joou sl () lgz al> e 3 (Wil
5 Wy o LI5S ol i, Jsb Slio
oxaonlis wmlbs b pbxl Sl Ceyw
& g poga g 0508 G pdieaS S (09 e
olas 1y aalfld 5 mall slaps Jos (28
aS ol plas codle uilly plivn Coenl oo o
O Syl (65 cdalidl 4 cond oo Jl slayg
S50 Dlao den glp oYL eges spdcdly
SL g 035l oaipaylas 4 Sl Caws Ay sy
t.'a") 44‘9.’> A.L’>J.a ) 6)9“‘" O J.o&u 6‘)J ul?w‘ )
(VV) S| SR Oy Slao 6|JJ.
L@n ol Clae 6, &5 6,500 (u)p @b
fanu'| T J.o.?u 6‘)‘. uu\; Jﬂé“.) )| solaul

g g e JTglo sl 2

S5 eolatwl b oz olS gy, shedzs 0
5 il 5 ol as ol eols las ol S Pl
w0l sl )l (a8 U g, ol Slas ol cole
039 b )0 azlin sl waigs Jsb sy ol
5 Jboy buls g0 0 50 S ool ez 9wl 5o
alBl Sl il ad s sl o pre (5,98
oS aad oo L gyeh byld o dils o Sles (6l
o Slas sl gy il Sl oy s
p ol cwl iy oSl i 698 Lld o als
&S g wlsle s adiss )0 azlians slass el
Lol las YL ey Sly aS Sas eole
e Sy 4 Jee slaal)ly oy 4 Wl o
(BF) o9l


http://jcb.sanru.ac.ir/article-1-593-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.41

[ DOI: 10.18869/acadpub.jcb.8.17.41 ]

Downloaded from jcb.sanru.ac.ir at 20:39 +0430 on Sunday April 11th 2021

v =hi OLS 10 (6,58 4 Cwglie ol (gl (5 yeg Slo g, 22 (5500

g losg Dbl Gyl Sl Sloge slug o (598
O XN

Jozt b s o Slao oljol> g S Bpfiod (o
Voxde Wlsls sz Gl 5l pasS po 1) 5yeh &
e Bl pg 8 wiols i LT s S )
a0 el e doey dlaws g ails o Sles (6l
g aiw j0 &ils g alw olaws by Job Slaw ¢l
Sodle SISl pa g (cmll SISl ea ails jla 5
VA &l s
s x (¥ ag s Y

Col (oS DB gy S s x oY 55
Olejl 50 (Vo) 09500, & ol iz ol o a8
(opa> 5 so9ef GpdyraSy p o S x Y
99 aldi 0,5l Cowd 4y lgi oo i 1) Lays samie &l
PV Lol 0 &8 cal Syge cpa 25k ol 6255,
YL ool 5l S pe igh o 88l p0 it
a4 5 gls Lxt g osls Gyl it 3 Soye b
olly 9 b g olyen |y gl gl s eilige S
eslie s LSS Glalesl Gy e s ey (o
B Galesl 3yn sl SIS slacSyl b e
W3 s x Y aie 50 Jol pad (V) medo oo
o odss ST sal 5 abse b )l
Joigine S ol 5 asle pally 5 b B
5 ogdse plaml jud x (Y 428 Ojge ol e wil
5 LY Gl osee iy S S G5l G
b B lp popa GriiceS s Glil g s

(sl B DI g o Jae samolis 0gr eud
Ol g dase X aol58l Bline ol S edle ol 5
T o =l olae 5516l e x e le it
weya S phdly Gon Jlgre ol pedle oy,
3 p sladils slas ol o adys slass Slas gl p
O3 9 Al e 3 ddgs o laasls S slass cddigs>
[CRVPSICHFIR ol aS og ol s lis oLS o alils
o 8kes g attes Sum ol ol Sb cou
o bls 8b cos cus 4 olie ol S0
(A0) ol ous g3ly (595

Jos men jshaie 4 @iy o Hlsls bl S
Sl 5 WS e S 1, e Slao o e
@S b el (6598 Lulyd )3 iS5 culB
g abst Jsb olS glas )| Glao ly eowl cass @
oy 3l las ol a5 sls lis o)L loassy slass
o plale g Wb S Bl slag)
Lgd g 002 )5 4 (S dgnte sloasly jo Slaw
595 olasd s> (559 Slao (gl a3l né ol
o K g Ca Na ode il Siz ()9 (ydumw, U
a5 Nad o gme a8l o KINa coed g adle
Cov Slao ol (S5 Sgun o5 el (pl odsmo ol
(FR) S ol (5,95 25 Lyl

o (Ghgw slug) 9, EES () Sy
plsl Wlsls a2 5 ookl b 5,50 25 Ll
S sl Gl &S se T 51 S mls b
Gl 5 codle Sl a5 Jb o oy Sl s
Bl Ol YL Coenl  widg o Sy
4 Jooo azg BB g a5 Cuwl pl onimolis

(Sl Jo) ydix oY 3o (uil)ly 4325 -0 Jgur

i ol @il azye Slayye Sl obls sl o2y el F
S 1 - - -
oY ) 2

L-1 Msl 19> _fi Msl/ Mse
T (1-1)
s 2
t1 Mst 2, rly 1 Mst/ Mse
0] =
¢ T
X ¥ i 2
(L-1)-1) Ms o (M
- Ixt LYY R Msj.q/ Mse
(I-1)(t-1)
s (L)1) Mse a%

295 o0 ooliinl pj sl ge B 5l cogat g sages ng)“'\"“""s 5 IRl ez sl

2
—2 _ g Mj _ Mst Mse
gm 7 (t-1) rl
2 2
_2 01t (t-1)gf ]
gg.c.a (I+t-2)

-2 _ v _fi _Msi'Mse
of " 5 a1 r

_ 2 _ Mslt " Mse
r

1- Line x Tester Analysis


http://jcb.sanru.ac.ir/article-1-593-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.41

[ DOI: 10.18869/acadpub.jcb.8.17.41 ]

Downloaded from jcb.sanru.ac.ir at 20:39 +0430 on Sunday April 11th 2021

Y

oY B8 B 5 (Y) oSes 5 ke Lo
ooliad b min yeh 4 polie s A g ule
Iy FL &y en Fe g aioges solatwl s x cpV¥ ayyo0
SUe9se Lo WY gwp jsbaie 4 (ol Lol e
2 250 Sagh & Jeod b bape (Sojel it
dy50 Slao i a5 Woged 5,155 Ll wsols 18
@S )l I8 ey cole Joe CoS o)
S olgen &5 dges blatal iz @l cnl 5l Glgise
Npp xSy sly cwle SCA L la B
WD g (559 4 polie

Sl s ek 4 6N G
Sgold (aledsn 9 Suelsd 00 Slio G pdicaS S
Vo o oY g 5l et S llys cou
S w8y Vg ot 4 pslie syole Gudsl
Fio oo d G 0l oolital (598 4 (uleo
JIY S syeh gloylas s cpally b ol jan
s Q) ais S L3 NaCl /) 5 7V -1
Slie ly o) lfl e Sl Sk oo
Sl 1y S Lld cos ] a3
@ gl & 0e ot A5l cou lag
w)ed yef bl o (ol G3lal jess & )50
, '““L*’)u;" ) s
Sled Ly, 5 sl b -F

S VAR ol 5o (10) g, 5 SliselS
5 55 oS3 o )leds glag,b Hlsie v ook 4w 190Y
ol 5l Sopm 50 inysl dszg a Jleds slids S 4w
by ol & K ge Al 30 Lo b
231 (O) Cole ills 5 (O%) (I3l (S
L oals oY g0 lagyb (nl 5l Sopm jo 0pdiee
ooyl s g Fo Comez g oal ooly el [0S
syzy 4 by by T ol e s lly g
S57s pae (B8 adpen il (al )0 Wyl
et a4 b (V) el gl
Oy 9 SlalS a5 93 Sy o)l slag )b
Dg g0 &35
Sl L) SO o)los 4k -)-F

9 StaslS g9 5l b ol Sojeu poede
Sk oy al @l YAY e o el
o s b Fy Canar Ll Y 50 b0l b pae]
osliss 3979 4 shne Come lyie | Saiday
ol uﬁal.@ Shgo 4 0,8 S Casez cpl 3V Y)
g Gl Mo s )0 1) 5 Wy 0,18 5 00l
IS e g and, 5 4 oole wlly g ol bl Bolas
5 WXgd oo 00l il 5 Al booole ally Sl oyl
Sozg 4 (5 Joolb Jlez 5l oS e 098 S A

WWA0 Ll NV o)leds [ o/ ely; ol Lol asliaagsy

_2
ofhee | sl Sle T lagses o oS

wdle ol ly ol 5] et foe o i b
_ _2 _

0S.C.a 4992 (s by 5l ol &)le O
5 oo GadeeS S oubly 5l wsile oSS e
oy
(9 M g i x (Y 4 5

O 0 s x Y a5 1 0%) olles 5 B3,
oolaiwl o, L3I o s Y e b (eeie ) B
Loolyer 1) odel Caws 0 Fp iy Yo g Widged
VIV YN b pa S (6,90 b dilaie aw jo (pally
W yshie 4 6y8d e elerjewd VY g
Sl igy glas,l (So3slsd g Dlao (ouigid (bl
Slao g oSles 5 (S 420 (b Jh3 o)
wodo g JWind Ghonl i (JU srenl polas
b B e Jyss olalel o Jobe slas
5| ol gl wiogel cutS dslay ol clacSsl
Sopd b 3 Rl Jlassls plas s x (¥ a5
OEed g e 698 boosle Jlite Sl 5
S g ol 5l S it ey s ml
5 (S e a0 o Slee Dlao gl odle uillg
oMol gl Cll a0 g Lo xe dfgls lad
G rdpidlyy L fhe oo S0kl o S he lao
Slao 6lp g omb @lorbisn Olio gl oud 595
Sype Slagadsly Al ;o e lawgle (Su39lsd 50
o G5 S el Slie Ll 5l ales]
Tob Ol 5l culed yo sl plas (6 i Sl
Fop ooy o0 VY e sl Jleel (6595
sowiss o0 Juf slr ghe e st
292 pylie

OBb poliie a4 cialel yo (VT) ol lKen 5 s
SpazsS Sy drug Cuz cle ually
e iS5 a8 5l gareo e b 6598 4 pslie
1) pslie aigis # 5 widged osliul s x (Y 4y
VA g ools (B (5,08 i 4 b uSgis aw b
Jugst Glesl So e cplly bolyen 1) Froo e
S IS5 90 b (Bolas Lol slaSok )b B o
VO ¢ Ve oslazul 590 Sy CQ.L:.M; 2339 god
ol g0 addllae 9)9e Slio g e edesjowd
gl (S g ojb (59 WBle g Aty Job edos
b g KNG s K* Na™ clale olS Jsb o5,
(s Slagi 90 8 0 a8 0g ol 5l (S Gl
el 5 ol cdle G D9 a4 lagy Jee
Gk 3l s Lulyd 5o Wil Sl 550 slacessis
Lol 2Ol 0y e loany )l 0gs

1- North Carolina Desians

2-Full-Sib 3- Half-Sib


http://jcb.sanru.ac.ir/article-1-593-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.41

[ DOI: 10.18869/acadpub.jcb.8.17.41 ]

Downloaded from jcb.sanru.ac.ir at 20:39 +0430 on Sunday April 11th 2021

vy =h LS 1o 6)9d 4 Cuglie ol (gl (5 yes Slo Ry, 22 )90

09,5 ,» «Dyge o e il S bl a3l o
2,5 o0 B oS mxf LSl G o
s ol b bl 5 Sy 5 o3k, Jas
Slbise 2 g%

Xijk= pt ricrmi+fiitei
=m; ‘f"K )|)S.t );‘ =T ‘U"'QL"“ =l J}o)s U"‘ 5o as
=€jjk 9 r:ll » L d.dla u;)b |B|J oole ).al =fj/i "a" » ).a‘
Db oo sitle] olinil

Geed 4 g Ngdioe 485 S50 5 ally oS Wl
(Vo) diliso 3929 0 5 09,5 53k sl & 90
6500 Oglite slaosle 5l pgd el (ly
VE aetl anils 5 oog, S F 5T Slie 09 e ool
Iy 09,5 K Egomme ;0 a5 CUls el oole 09,5
losle 7l pl jo a4 pl 4y i aes o JS0S
oSS 5l @gliie wigd oo ool (I 5 e L oaS
osle (gry aisS ' elailos] ganaid | ol scen

Sl Lo, S o )lods 7yl il lg 528 —F Jga

Ol yass ol RHECS Slayye eSiloo : 2y ol _
oSbls sli=! Oliglig g uily S
" ), r-1 > -
m) 5 m-1 Msm, 0210202 2 1 {(COVrs-COVi)+1f
O(COVis)
() i 2 eale m(tL) Mstim 0%t10%n 0%+1(COVs-COVig)
) > (r-1) (mf-1) Mse a @
Js mf -1 - R

& sk a4 g cal (B Ol 18 S92 g0 Glaiglige>
5oy odle g (M) , sla il )ly aule 5l puiinne
le).c u.».fal.u: Wl;v.o )‘ o leads u.u.su (f/m)
ULM)A&MAML’LAU»LM‘ﬁuvﬁﬁ)QOQLA‘)J
o ombyly py sldsed Gk 5l adsl sleosls
a0 Wadle &L’.)‘j 0 oole u...;bb ‘Gi.il}él
Al Oy 1) (pogad pidly 5 codle

Oged

Sl SLdg)ls 98 0jlouds b -V-F

s o sl el s Sy b BB
F e S b ocpl o "‘iT@ S92y 4 5ok
5 ool bl Jdolar jsb 4y oole Ny g 5 Np olows
Ny X Ny 13 o9 oo o0ls u,u)...al PR P I
elio stalojl b S 5o o8 wlee 2525 @ 8
s gk rl Bly o 00500 JB 45 3550
G g5 o0 1 sl abolize b a8, g0 guaids
pldl adb 5o gunaib o bl 1 aslxe
Oged

Sy omilly dnwle Bon )-‘-’C)-"’ ol o
Locedle 5 ol Gulyly 4 o] 458 5 andl>

Sl O S5 atzr y Shialie (5 o 5l (S
O oelyless aiee oSy 4l laiglivgs &S
Bsliags Sl o (Soii) Calid 4z e Ghglag >
O wb)‘ses .)),5‘50 o)‘l.b" l) Coro> g_ia o
Feuge &b plaigldags o el amo e s
S5 byl Sglite glizl g P o 0 @b
B 03 4..3)5 )|)5 Lgl.muwb)\”f Ao g ‘(Y’) Sl
Cunle g (owyp 8,90 03l g5 &b VU Jgux

2 _msm”msf\m _ _12
am of CovHS 402
2 _msf\m mse_1 2 12
of\m ~ r T 40a 40d
2 2
0a‘40m

2 2 2
od = 4of\m "4om
_2
o oelyls Sl cesl D)le TM Lo Joo 8l jo oS

2

cesibe O 5 s oobke w;li)lszjl cedibe of\m

gt é;w'lé.)‘s 3hcwsle 08 s il g 2)'1
b s 0 el il 5l e le Od
Wwd pogas (6 pdycdlys g Codle az s ol S
(0 sm) S50 slagyb 5l oty o o)l )b
Syslp lp Lolaxs! )b cnl 09y S0 &)8 0
Sl sl 1 gy 00 )0 aie gy (55 £45
Al paess BB U 5,5 ool Solai sloJos
KD

1- Nested Design


http://jcb.sanru.ac.ir/article-1-593-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.41

[ DOI: 10.18869/acadpub.jcb.8.17.41 ]

Downloaded from jcb.sanru.ac.ir at 20:39 +0430 on Sunday April 11th 2021

Yy

=M ‘P‘K )l)i) ).xl =TIk su.‘.iat.‘o =l JgA)B u_\‘ o as
G a5 Llize 31 =mfy ol osle 1 <f; ol 5 il
Ml_v‘_,’.a ks"“il"’)'l oL..».w‘ =6ijk 9 r:‘j oolo Ln ub

VWA e NV ojleds [pia Jlo /215 lals ool aslizags

Hosan (V) cwl Gilulgl 92y pae 25
JugSb b g Pl o ok 1) 2ok onl ki
ey

b gt a gdo)led )b (Sb) Joe
Xijk= p+ rk+mi+fj +mfij+ejk

Sl sLdg)5 90 o)leds il il g 4528 -V Jgo

| e golie N bty Sl 2t
Ol s 2ol ol a0 Sl o (Sl - - - - X
oSl sl Olsbiags il )lgsS 152!
0,5 r-1 - - -
2
. ! - ) +1( COV s COViygn- COV gy )+
m) 5 m-1 Msn O%eH0%m+rfo’n O(COVian)
2
_ 2.2 2 e+1(COV gs-COV s COV ) +rm(
() ools f-1 Ms 02107 Hrma’% G COVirs)
(xm) 5 x ools (m-1)(f-1) MStm O%e+10%um 02:+1(COVrs-COV sm COVug)
©) s (r-1) (mf-1) Mse 0% 0%
J rmf -1 - - -

9 s./.».«JLC AQ)Q s&./uu».]l.c WL)‘B ¢ oole x ).s u"’JL’)b
Dged deslre Glgi oo |y pogaz (5 pdydlys

a: 20 mf
2
Om
2
2 _ 4om
hn=72
oe,, 2 2
T+40mf *ta4om

‘) F g 2 g 03 «..:L’x.u‘ F J...u )‘ ‘_,’Jbl..a.t S0
o)Lo.«fJ LSLQC}'IO 5_9)'{9 » (V) ..\;)jgo ).ba ).) oole
Jolis 09,5 SO Lril po (Jlads Lyl 50 5 SO
Sly SoegS bk ple ol nogln
LS sl b Sy 0 ape [ a5 el igles]
(V) 05 o0 1,5 Bolas
- Bl 25 TS A oled 25 (LBL; o
Xijk= p+ re+m+f; +mp;+e;,
Sl=my K LSS 3= nSola=l Jgo,8 ol jo oS
X 'a" » J;LL.A f‘ =M; 4|B|j oole )‘" =fj "n" (FZ)J.:
..\A..ol.xgo LS.M.:Lc)T oL..M.J‘ =6ijk 9 f;‘] Aj‘j

9 X oole oolo oy ul.u).n U’S’L"" Ao )| o
)‘ ‘44..]5‘ Lglboé‘d g_JLuJA Egoe ML?DQ d"l“‘" > Uas-
B wsle i by g ladses Gk

2 _ 2_msm msf*m _ _1 2
om~ of ~ pr ~CovHS ™~ 408
2f_msf'msf*m_£§
omf ~— - ,0
4
> 2 ™My

oa= 4om = of
od = 4omp
_2
o osbls é“" Sybe TM Lo Jso b cnl )0 ‘\25
5 cws,le OME ool bty ) ces le OF
2 _2
08 s by 5l codybe O wslox 5 uiblg
2
3lews,le 0d 6“21)31 by 5l s le

VPPN A S T SOV
W pogas (5 pdycdlyg
Sl GLdg)l am oylols b -V -F

90 _u‘?’u;" ialejl Slge angd Gl zyb (ol o
Syl Cews w lyFygols B0 oo b1 &o 5900 ol
L g il 09> Lin s o (il UM.,.,;
4 Wg golawi wloe Cawd 4 o2 b R 05l


http://jcb.sanru.ac.ir/article-1-593-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.41

[ DOI: 10.18869/acadpub.jcb.8.17.41 ]

Downloaded from jcb.sanru.ac.ir at 20:39 +0430 on Sunday April 11th 2021

v¥ =) OBLS )0 (5590 4 Cuaglin Mol (6l (s 50gm slo g, 2 55900

Flot gl s oles 25l (uilyly w2325 A Jgax

Sy e golil az Slayye oSl obly szl (2b) el
" )\ )1, r-1
® g m-1 Msp 0%+2r0%,
m) f-1 Msm 024102 qtrmo%
(pxm) 5 x Wl (m-1)(f-1) MSpm 02102 m
©) > (r-1) (mf-1) Mse o2
Js rmf -1

Grhcdly 5 Cedle azpe e Gy Wl

2 _msmmse_1 2
am o 408

2 _msmp mse_ 2

amp~ r ad
2_ 2
ad~amp

oyl oyly jshite 4 (FF) Ken 5 ol S
el 0 Goed 4 Jed Cde (S
5 o)lels )b ;I (Abelmoschus esculentus L.)
as wisls (5,155 5 winges eolatwl Jlei lids,ls
g 0 KINa" gNa Glao glyp oy iol3dl sl il
SOl 5 910 S mee B 6598 (anshee At g
sl ol asliyy o 455 he Slao bl ol
Dged oolazuwl
"W dw iuloT cuS 5 -0

5 ooy 5l adlbe 6l (g )lel (S5 sla e ;|
cos Gilite Slho oS JpuS S a4
P9y lagsb cnl ot 5l 45 agd e ealitl (15
W8 aw Gt b4 Gyeem ST
a5b oo (Triple Test Cross)
O0) gy 5 Shusls  iuleil lag,b
R RCEE SRS SO TP COVLRRCA [ ERVE
5 el e 5 panlidl il slas gl lag b
o il pa o & il Sl
g

s 0503 Sl B 5k ko jo (OY) s
Foassl>r S5 po (glnn! Sl G sl 1) al>
Omend gl 08 Sleiiay el Y g0 (SNl AL
SW sla Sl ggemme (silimn] 35 0 a5 o8
29 nlly 1S o LR anl> S slaoiS

Uas g 55 50 Wy i Sl o (2 Slos arslono 5y
Sladsl sloosls Slape ggome drwbre ulul
x5 by (ool Bl wibyls 25 sladse p Gk

o§:%4crr2n
2
d= [2MP
20
2 _ 40§1
hn~
%+4Gr2n+0r2np
_2
5 olly 5l el Sle OM Ll Joo b ol s o8
2 2
Shewssbe 08 callyx 5 uilylg 5l censjle omp
2

4ol by 5 s be 00 Lol il )y

2
Gaiytilyy 5 el ars o 4 s NN
1S9 4 Cenglio 3 Il Ly 5 slag sk

slp Jud sldg)ls slag,b 51 IS ok«
Olyee & =l QLS jo (5)sd @ Cuwglie (g
oads oolitl (W lagyb plo 4 Cod 6
D o 0,L] Q—l 30,50 g0 s 0 Lel

ol oy p pskie 4 (F) (B So g o8, e
SN 1S58 50 6y a4 Jeod sl g (S5
VY g oole (pY #) )3 polae g wlas slaa g
P 8ot ek At g P sl 0 (G cnY
93 o)led Zib ulul oy Vo slaazalS al> e
Sinlesl cnl 5l Jeols ol aisges oolaiwl Ldg,ls
il JyuS o s)ed a4 Jeod oS Sl i
i bl 5o Ll oy Sl 5 Sl
Gop lsled ar S Loy (SRl bl 5 90

1- Triple Test Cross


http://jcb.sanru.ac.ir/article-1-593-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.41

[ DOI: 10.18869/acadpub.jcb.8.17.41 ]

Downloaded from jcb.sanru.ac.ir at 20:39 +0430 on Sunday April 11th 2021

Yo

&b

Slas ")‘9" as A2 o0 ul.m_v Lg)L,...v...a‘ )L’T S99
5 4 5 BTN el S5k g oazy (o8
T g5 oSS s BB el g s B 095
gl & oelly 5l o s BT (g5 et LB
e Silanl g 2l B ST Jold 5wl oo Jli)
el OVA) wslse (a3l X oalsdl ) otalidl 51
55 i BB g Jlolgzr (b sl gy
Sl Flglgl a7 (g0 0 (FF) ail oo (S)
P9 (Sl Bl alls g2y (LAl L o LB
€85 Ba Wl xS sly cmla (SNl
5 e X Gl bl T Koo gy 05l
BB Ol b 5l a8 wsbie cudlé X el
eilie Qayad i (sl oo iRl 5 s St
AFY) axal
il 9 (]33 1 e g 3! 33T

(i + o = 2z) DS og o s (905l
L bl 0g2s pae b 3529 (ool p3¥ Sl
ol g (g + 12) goomme uibylg 3l om0 Lo &y
codle 5 D) il izl pmass gl (i = 1)
5 S ek 2 (53l en 29800 oolainl (H)
(A ot ol 5,0l
(g + 1y 2g) (I = O3 g lsne sl
G 3bmm] 095 pac b D429 00iuS s gENCLYPES)
@l ol o 1 (g + I -2lg) Jaie by sl o
Uy F 05o31 b s 5 03,5 amslone ,S5 5 (0¥ 52

PixF=1, PoxF,=L, FixF,=Ls

139b 0 el (i 90 4 S (6 5ls]
O olilam o b (el Bl X aolidh) blae 1l
Il Jl =L g (codle x aglidh) Ll 51 =d
Wz enilegdl olil az e b (Cel X i)
5 (1 +120) baoz sly Sl :5K0e il

VWA e NV ojleds [pia Jlo /215 olals ool aslizags

ol B s b QT S sl AW Sl

s o905l S B b (M) ooz 5 ()8
wols plas byl 58,5 (Byre gy § StwnlS
) & 53] S s 2 odle 2y ol o5
Alooss o e s sl Sl gl Ses]
Al ge ;0B 5l

Hop N Jols ol e S i ol 5o
3 bgo Wgd o ool bl s aw b F2 assl>
wilios Lo s Ly oyl lagny Jols ey
Opeily 5SS ¥ oo)led )b o aSpliz]
1 asbe il 5l Jols FL 5l oyl Ly Ll el
TT.C, Lialosl cpl el Juols YN (glls Liloji
P

ey o) Sl axd e b o
slnly Fesl el Gl g3 Ll 5 Sy
(FY) WS oo ol (63l

Sloitg |y Jae VAV Jlo o il San 5 LS
JmL>F1g5)3>5L23L1L5Lm.\mLLQT)¢45433943
Fp dolas oLl slr 4y ay s solass b (L3) bagyT ;|
ol g 00l Slpidey iz g ouyS Lawgs oS
e BBl 5o Jue 50 p Djge e 50 Wgd e ool
(FY) it gilie Sloslms Jolye gl)ls 5 o0
@l by b a4 Gla B il ly i o)
o O e pbxl adlas 9y50 Slhe den
WS (i j5laie @ (9051 Sla B sl Sils
S Nsden amglio gylel SISl oyl e
2kl seally e lagme SgliS 392y D90
9y b adlr 4w el Sla BN iz o
Sgbiss plonl (V) S 5 (o0 )5 oleiinn

Sy bl olols TT.C )b 51 Lol Gon
Bl GlacpY Ly g L1 iz ed ol o5 Slao
Oz (YA) aizied Cho ¢l p mb o Yh oul o
5 el Sl s gln Jies Sso3l )b ol
555 e blE ] DL 3 (S5 98 el
(Y%)

W5l ol gy a8lal ol ¥ L (PL) Jol Wy (B 51 ol oy ) L + 12 loge by 40525 - Jgor

(r:" u.vy b (PZ) Ho .\.”5

S gle o3l az ey Sile by izl (2,
RS r-1 MSr -
(b zoz) ooy n-1 MSs 02+ 2ro%
s (n-1)x (r-1) MSe 0%

r=replication, n= genotype.

0 5] ol e sl pll 2 b P gl ol (390 51 ol s ye0) it = b slager (olly 3 )+ Joo

Ol s b ©olyl a0 Sl e ke oibyly szt eol ) aul
RS K -1 MsSr -
(ocsglas) oY n-1 Msd 0%+ 2ro%y
Uas (n-1)x (r-1) MSe 0%

r= replication, n= genotype.


http://jcb.sanru.ac.ir/article-1-593-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.41

[ DOI: 10.18869/acadpub.jcb.8.17.41 ]

Downloaded from jcb.sanru.ac.ir at 20:39 +0430 on Sunday April 11th 2021

g =hi OLS 10 (6,58 4 Cwglie ol (gl (5 yeg Slo g, 22 (5500

2 _Msg-Msg
S 2r
2 _Msd-Msg

sl oy codle sliml 5l o tian Cuenl gl)ls
Sylg Ghls adllae 0)50 lao a5 wiidF A
eRlBe g B Ly wies Slodiaey
WOy (G el lle o laoliEl o xo sl
Slaghy) il SISl o092y Jdo 4 izes
Gl 5 cus cwlie gl laJus o Sl
Slojgd Sl gy 9 Wi 32U & Sps slades
lge e Slho 32 sl

T ol sy Siedes )0 (V0) GLlKes 5 poles
Wl el Sliv gly gl 45 wis,S L3S
olS ;o sy olaws 5 AT U g, olass olS o ,Sles
B o5,y olaws Olao glp i g6 gils! o)ls 352
S J o al base oS gl 4 208
5 ol o azny olawd Slas lp | 5] g5 g5k
I g a5 s § ams Ll ol o cire olS o Slas
ool Glls T g Jogg b oawlie o g3l

Bize Sl (V) osmaS 5 (VF) plSsS
5 Sodle X L8 oaaldl X aalidl @ |y (e
SoMol gl 0,5 gab peeds Sl X o le
ool @l el X caalsl gilinl 31 Lads
Awd Baraz jo Lo

dived &5 S50 Gl ()l voled o)
FYYY) 285 40 502l | (timnl 51 Ol oas
aS oy lis pasS o b s (ks @ 3205 gl (VY
5o &l ol @iy gl )l Wlas 08 0 (5l S
G Bl il e Gis g ez S gl @l
3 s 5:kee a520 ol (V) ol 009y soge
2 et G (g5l Sl aS Sl glas ol Kol
(YA) el arislo andllas 8,90 Blas S

@ e oo 1) 3l jpa ST IS 0k o
e oo Cewd 1 (gilacnl 0,50 wte Sledbl L
sl o)l Cale 5 sl Sl L s ) oSy
JEIPI NS ‘5'>)La‘ ovgy ol 4 ol jo a8 oy
D950

(D) (a3l ¢ 32 3551
2 1
os =—D
S g

2 1
05 = =H
D g

2
0s ¢

(H) codlé < 32 3,91

2
s Hg hi=la glegez Suiblg 5l cus e 0y as

OV PV RO

SRl s Sl o )3 (V) SLo) 5 se
a5 ol gilnl a5 aisls lid o, o (gl
@ ol ol 2185 lyls asdllas 550 Slio
Ao sl s oo (LA (3ln] 51 3525 oS 5k
o)l ol 088 S 5o e o) el g (cal3dl
5 ot B lizl 4 gli] S S il
(ool o)l 500l U g, sl Slas sl (22053
5 ol Gyl s U oo S j0ebs 5l Sloj alols
x sl Gl Floog o pee s el
WPl oszr 0jy Dlae @lp cudle x cdle el
s sl 5 1 Jaio gl s ac SOk )
olS pl yo g o gme 1Y il mhaw o Slis
anse L5 (8 el S & e Sl
Jdo 4 olS ol o g cenl iF Sy alS o)
Ghgy s Jlind (iban] BT i coeal
9 Oieelie Jli (gloygs SLl >dlal
Al o

V) o )Ke2 5 oy pmeiol g (FY) ), Se 4 GLS
FEre silnn] BT a5 Sy50 ,0 a5 WS ol
el gy il sy el Gl cos
el sl s Blie glo 9 Sl

Jer s plsl b FF) L)Sen 5 5 9 ool
305 Jes 0575 (o pstate 4 paiS )0 (IS s
Gozb o o I g KT Na' Sojal st Slao
ol Ui s 1, it i NaCl Vo-mM
a5 (6,0 bt 50 .Aidged )15 o s Olae
5 sVl plxl jae 508 0 Ay LS s,
Jraen t5‘}.’ 5 ‘_g)L...w.:‘ as Wil oyl (V9) O‘)&Ab
Slas Glp i gy i) il b pse Slao
slasy wils asls (LI s ,yo ol o Bl s Slee
T3] o RV AP PO JFN L S0W] PRSIV RN Y
5055 ;0 ails slawy (Bl ws o Slas slpl g ] g9
Bl szl 8 jlae plas o aiad jlo pme gluwtS


http://jcb.sanru.ac.ir/article-1-593-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.41

[ DOI: 10.18869/acadpub.jcb.8.17.41 ]

Downloaded from jcb.sanru.ac.ir at 20:39 +0430 on Sunday April 11th 2021

Yy

wlS el Slae &)l5 (gt jpa cnlnle
5 5 gt llyd ;o 0508 )0 alls slass 5 0558 (039
aS ol gl 5 mls el 00,8 eazmy 1) obj
woils aslllas 8y50 Slio adS 6ln Glojes S5
odos )5.19 ¥ aS LS:Lﬂ.c ey (5"""“} O g ‘_ngML})J
Jo wyls I3 saolsl xo _asldl o5 ol oo
sl slo s 5o Sl 3, Al e S gl
w2 S Gliie sow 3l ggdge (nl il Sone
(ASF0) Cansl 00 oy

Sy gl Gile (Gl slag,b
oads bl Cilizes ol o gy 4 Caoglie Caio
el Gan ol s il bagob ol 5 eolil ool
il abgs e olS GILMJ‘ 03,5 0470 g u».ch)" r:l.?dl
Gyad el Bos Golesl glawl o 31 Jle sl
oY 4y ) olg e il (Y (solanl s pdyaS 5
e pducaS 5 az ol Lol Loges oolaiwl s x
S olgier il S 0y90 slagpy den (pogas
ged o3l Sk 5 by 4 Jlsls (I
il (o) slaell owsp g oms Sue S
Hlsls (I 525 b Jud ke 2325 5l Ol o
S Grizmes el osliinl Sz g (et P9, @
S 50 b olyen ) Sy colymall pely anils aad
a5l olie el 2yl il oy (288
S1oygl 50 JS 50 0505 soliiwl Al aw sla el
sleos Sl Sl et a wglie slag)
G ovdlin Hod e g yed Jalpd 0 cusS S
e 9 o Lulys e Sl 5l (S s Jle 5k
zobw ;b cou Ll og o by bl
0975 9 O Fub (APl Sl ppew )90 Bt
Dlss b Jodo b 05l e jgar (5 Jos
3 alie Cae Ja8 50 oglae glagyy cudles
Spise Dgmme (3dpf g )68) dlime laloe
adg g SB g0 b ablis oy Lly (YSY)
(Sres SGhs) LS 0wl gsd & pslie (lalS
5 V) psle SSE wile 6,500 lagds;
s Vo Jul Jels Jilse slasiss
sl ls o sz 2 0ged colatul (FA) uSwgigy
=hy OBLS See s s b ablae Glp S
wras sasl leslaiwl g (VYN +) 5 slaSiass
V) wiloas a8 5,54y 5 cotan

VWA e NV ojleds [pia Jlo /215 olals ool aslizags

(99l G S i i o3 S
3y bS50 FF) g (P 5 6598 Slile
(a8l Sy 6}}?1 aS wisls lis wo,ley pasS
g Jboy) bezme b Ll Jlite 51 g (bl g ol
U oje, olaws podiss )b Slas 0 (6,98
o5 (39 o> (59 cabin Jsbo ol i)l (o)
ils i 35 0lS jo ails o Slas bz )0 ails slass
Gopd Ll o sl el g LS S (3
G 59, olaws o ¢l @bl Ol cul jlo soe
Lulys 5o (gg) ok eyl 5 A g £5) G,
vt Bl o (5] g5 abiw Jsb 5 JiS
SISl s wd F oam Wl iz e Wog o S
S Ll )0 e Codle SIS Sege (c2al8
Goln! &S S0 0 o luslisl i3S g (SN o]
Gbean] 0 glgl il ate Wl o sl i g4 3
(ol x e wonle x LI |y | g
SBLS a5 s il 5 aiBbe o LB
ol &S L,;{L?Jl 3 sl pasS i piS0e>
Wil ged ot B bl B,k 5l glans) £

Al Sate &y s adgl o cul

aloy Jsb )0 G 4 Jood sl Gl S
3] ST S 8l Lt gl el &8 s
Comadl b by azalS al> o 0 (65 4y oo g1y
oS ady; Glhas 5 (oo Job 535 RIB SIS o
SISl a00er (6 iy Comenl slylo NACT is Lyl i
Al pe ;0 1) 6sh 4 Jood odee jsb 4 Sl 8
(D) X0,S oo J S &yd 50 amalS

Slosliul b gyeh 4 Jood sl omyp 2 0
ub.:‘ aS o esls L)L"‘“’ fm.\»f o uu‘)f Cand J.u).':'
a>ye )0 e @ JoS )0 (gape B (gl
o2y Il G5 SRl e il paS )0 azelS
Jsb ile o3 Bl Job &le o cudle ol fl
(AR wylo s aBles iy ) Camd g Aoy ()9 e

iy 5o oS Cend J S 45 (6508 Bdod po
aS ol plas s g al bl gy00 Lyl cod
u.».o.b‘ Lgl)b Lol o)b )}.4':_‘> Slas 4...15 6‘)’" 6)LA.¢.~.»J‘
059 oS el can sl bl L(OVY) 0g goie
Yo 9V oyeo Lol j0 0598 0 allo dlass 5 059
5 0558 ;0 s olawy (gl g 09 o cie les dsm™*
D o e y-dSm*t 4o lads ails 4y o Slee


http://jcb.sanru.ac.ir/article-1-593-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.41

[ DOI: 10.18869/acadpub.jcb.8.17.41 ]

Downloaded from jcb.sanru.ac.ir at 20:39 +0430 on Sunday April 11th 2021

YA =hi OLS 10 (6,58 4 Cwglie ol (gl (5 yeg Slo g, 22 (5500

&lw

Adetimirin, V.O., M.E. Aken Ova and S.K. Kim. 2001. Detection of epistasis for horizontal resistance

to striga bermonthica in maize. Maydica, 46: 27-34.

Akbar, M. and T. Yabuno. 1977. Breeding saline- resistant varieties of rice. IV. Inheritance of delayed

tyﬁe panicle sterility induced by salinity. Japanease Journal of Breeding, 27: 237-240

Akhtar, N. and M.A. Chowdhry. 2006. Genetic anal(f/sis of yield and some other quantitative traits in

bread wheat. International Journal of Agriculture and Biology, 4: 523-527.

Ali Rao, S. and T. McNeillal. 1999. Genetic basis of variation for salt tolerance in maize (Zea mays

L.P. Euphytica, 108: 145-150.

Ali Khan, A. and T. McNelilly. 2005. Triple Test Cross analysis for salinity tolerance based upon

seedling root length in maize (Zea mays L.). Breeding Science, 55: 321-325.

Allakhverdiev, S.I., A. Sakamoto, Y. Nishiyama, M. Inaba and N. Murata. 2000. lonic and osmotic

ifzfgctls 021‘7 I\iggels induced inactivation of photosystems | and Il in Synechococcus sp. Plant Physiology,

7. é\&ard, R.W. 1960. Principles of plant breeding. 2" edn, John Wily and Sons, Inc. New York, USA,

pp.

8. Ashan, M., D. Wright and D.S. Vrik. 1996. Genetic analysis of salt tolerance in spring wheat
(Triticum aestivum L.). Cereal Research Communications, 24: 353-360.

9. Ashraf, M. 1998. Components of genetic variation of salt tolerance in (pigeon pea L., Mill sp.)
Archives of Agronomy and Soil Science, 43; 409-416.

10. Ashrafijou, M., SAA. Sadat Noori, A. lzadi Darbandi and S. Saghafi. 2010. Effect of salinity and
radiation on proline accumulation in seeds of canola (Brassica napus L.). Plant, Soil and
Environment, 56: 312-317.

11. Ashfag Bhatti, M., F.M. Azhar, A.W. Alvi and M. Ayub. 2006. Triple test cross analysis of seed
cotton (Gossypium hirsutum L.) yield and its components, grown in salinized conditions. [nternational
Journal of Aé)riculture & Biology, 80: 820-823.

12. Azizi, F. and A. Rezaie. 2006. Epistasis Effects of Yield and some Morphological Traits in Maize by
Triple Test cross. Seed and Plant Improvement Journal, 22: 237-247 (In Persian).

13. Chinnusamy, V., A. Jagendorf and J.K. Zhu. 2005. Understanding and Improving salt tolerance in
plants. Crop Science, 45: 437-448.

14. Cockerham, C.C. 1954. An extension of concept of partitioning hereditarg/ variances for analysis of
covariances among relatives, when epistasis is present. Genetics, 39: 859-882. ) ]

15. Comstock, R.E. and H.F. Robinson. 1948. The components of genetic variance in populations of
gg:éarental progenies and their use in estimating the average degree of dominance. Biometrics, 4: 254-

16. Dashti, H., M.R. Naghavi and A. Tgjabadipoor. 2010. Genetics analysis of salinity tolerance in a
bread wheat cross. Journal of Agricultural Science and Technology, 12: 347-356. o -

17. Deepa Sankar, P., N. Subbaraman and S. Lakshmi Narayanan. 2008. Heterosis, combining ability and
gene action studies in tgms based rice hybrids under normal and salt affected environments. Indian
Journal of Agricultural Research, 42; 177-182.

18. Dehdari, A., A. Rezai and S.A.M. Maibody. 2007. Genetic control of salt tolerance in wheat plants
using generatl on means and variances analysis. Journal of Science and Technology of Agriculture and
Natural Resource, Water and Soil Sience, 11:179-192 (In Persian).

19. El-Lawendy, M.M., Y.M. El-Mansy and M.E. Abd El-Salam. 2010. Determination of genetics
components through triple test crosses in cotton. Journal of Agricultural Research. Kafer El-Sheikh
University, 36: 240-258.

20. Farshadfar, E. 1998. Application of biometrical genetics in plant breeding. Volume I. Tagh-E-Boostan
Publication, Iran, 528 pp (In Persian).

21. Fathi Saadabadi, M. and S. Tahmasebi. 2008. Estimation of genetic parameters for traits effective on
le)arlina)s in cotton using dialel crosses. Seed and Plant Tmprovement Journal, 24: 501-513 (In

ersian).

22. Fazel Najafabadi, M., M.R. Ghannadha, A.A. Zali and B. Yazdi Samadi. 2004. Genetic analysis of
seedling characters in bread wheat. Proceedings of the 4" international Crop Science Congress, 914-
916 pp, Brisbane, Australia.

23.Flowers, T.J. and D. Dalmond. 1992. Protein synthesis in halophytes-the influence of potassium,
sodium and magnesium in vitro. Plant and Soil, 146: 153-161.

24.FHowers, T.J. and A.R. Yeo. 1995. Breeding for salinity resistance in crop plants-where next?
Australian Journal of Plant Physiology, 22: 875-884.

25. Flower, T.J., A. Garcia, M. Koyamaand A.R. Yeo. 1997. Breeding for salt tolerance in crop plants the
role of Molecular Biology. Acta Physiologiae Plantarum, 19: 427-433.

26. Flower, T.J. 2004. Improving Crop Salt Tolerance. Journal of Experimental Botany, 55: 307-319.

27.Foolad, M.R. 1996. Genetic analysis of salt tolerance during vegetative growth in tomato,
Lycopersicon esculentum. Mill. Plant Breeding, 115: 245-250.

28. Ghannadha, M.R. 1998. Gene action for latent period of stripe rust in five cultivars of wheat. Iranian
Journal of Crop Sciences, 1: 53-71 (In Persian).

29. Griffing, B. 1956. Concepts of general and specific combining ability in relative to diallel crossing
systems. Australian Journal of Biological Sciences, 9. 463-493. ) _

30. Halauer, A.R. and F.0.JB. Miranda. 1985. Quantitative genetics in maize breeding. lowa State
University Press, Ames lowa, 275 EP _ _ )

31. Hayman, B.Y. 1954. The theory and analysis of diallel crosses. Genetics, 39: 789-809.

32. g(ijnze, L.le_?; anéjsié.R. Lamkey. 2003. Absence of epistasis for grain yield in elite maize hybrids. Crop

ience, 43: 46-56.

© a0 M W DN P


http://jcb.sanru.ac.ir/article-1-593-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.41

[ DOI: 10.18869/acadpub.jcb.8.17.41 ]

Downloaded from jcb.sanru.ac.ir at 20:39 +0430 on Sunday April 11th 2021

¥4 WO ler VY oylas foria Jlu /el lalS 2ol aalisags,

33.Huang, J. and R.E. Redmann. 1995. Salt tolerance of hordeum and brassica species during
germination and early seeding growth. Canadian Journal of Plant Science, 75: 815-819.

34.lkram, U.H., AK. Asif, FM. Azhar and U. Ehsan. 2010. Genetic basic of variation for salinity
tolerance in Okra (Abelmoschus esculentus L.). Pakistan Journal of Botany, 42: 1567-1581.

35.Jinks, J.L. 1954. The analysis of continuous variation dialel crosses of Nicotina rustica varieties.
Genetics, 41: 451-459.

36.Jinks, J.L. and JM. Perkins. 1970. A general method of detecting additive, dominance and epistatic
components of variation. 111. F2 and back cross populations. Heredity, 25: 419-429.

37.Jones, M.P. and JW. Stenhouse. 1984. Inheritance of salt tolerance in mangrove rice. International
Rice Research Newsletter, 9: 1984-1989.

38. Jovanovic, D. and R. Marin Koric. 2006. Use of rr]:\dditive —dominance model in genetic analysis of
some quantitative characteristics in sunflowers. 8" Eucarpia Biometrics in Plant Breeding Section
Meeting. Agric Conspec Science, 71: 54 pp.

39. Kearsey, M.J. and J.L. Jinks. 1968. A general method of detecting additive, dominance and epistatic
variation for metrical traits. L. Theory Heredity, 23: 403-400.

40. Kearsey, M.J. and H.S. Pooni. 1998. The genetical analysis of quantitative traits. Chapman and Hall
press. London England, 381 pp. _ ] o _
41. Kempthorne, O. 1955. The theoretical values of correlation between relatives in random mating

opulations Genetics, 40: 153-167. _ o -

42. Ketata, H., E.L. Smith, L.H. Edwards and R.W. Mc New. 1976. Detection of epistasis, additive and
dominance variation in winter wheat (Triticum aestivum L. em Thell). Crop Science, 16:1-4.

43.Khan, A.A., T. Mc Neilly and F.M. Azhar. 2001. Stress tolerance in crop plants. (Review).
International Journal of Agriculture and Biology, 3: 250-255.

44, Khattak, G.S.S., M.A. Hag, M. Ashraf, G.R. Tahir and E.U.K. Marwat. 2001. Detection of epistasis
and estimation of additive and dominance components of genetic variation for %/nchrony in pod
maturity in mungbean (Vigna radiata L. Wilczek). Field Crops Research, 72: 211-219.

45. Kumar, P.R. and T.S. Raveendran. 2001. Genetic evaluation of yield and yield components in upland
cotton through triple test cross analysis. Indian Journal of Agricultural Sciences, 71: 62-64.

46.Lande, R. 1981. The minimum number of genes contributing to quantitative variation between and
within populations. Genetics, 90: 541-553.

47. Lion, C. 1941. Responses of two species of tomatoes and the F; generation to sodium sulphate in the
nutrient medium. Botanical Gazette, 103; 107-122.

48.Li, X., M.F. Yang, H. Chen, L.Q. Qu, F. Chen and S.H. Shen. 2010. Abscisic acid pretreatment
enhances salt tolerance of rice seedlings: Proteomic evidence. Biochimica et Biophysica Acta (BBA)-
Proteins and Proteomics, 1804: 929-940.

49. Mahmood, T., G. Shabbir, M. Sarfraz, M. Sadiq, M.K. Bhatti, S.M. Mehdi, M. Jamil and G. Hassan.
2002. Combining ability studies in Rice (Oryza sativa L.) under salinized soil conditions. Asian
Journal of Plant Sciences, |: 88-90.

50. Mahmud, I. and H.S. Krammer. 1951. Segregation for yield, height and maturity following a soybean
crose. Agronomy Journal, 43: 605-609.

51. Mather, K. 1949. Biometrical Genetics. Methuen London, 162 pp.

52. Mather, K. and J.L. Jinks. 1982. Biometrical genetics the study of continuous variation. Chapman and
Hall London, 390 pp.

53. Multize, D.K. and R.J. Baker. 1985. Evaluation of biometrical methods for estimation the number of
genes 1-effect of sample size. Theoretical and A(%)Iied Genetics, 69: 553-558.

54.Murtaza, N., M. Kitaoka and G.M. Ali. 2005. Genetic differentiation of cotton cultivars by
poalgacrylamde gel electrophoresis. Journal of Central European Agriculture, 6: 69-76.

55. Nabi, G., F.M. Azhar and A.A. Khan. 2010. Genetic mechanisms controlling variation for salinit
tSC)Zlfrgg%e in upland cotton at Plant maturity. International Journal of Agriculture and Biology, 12:

56. Narayana, K.K. and S.R. Sree Rangasamy. 1990. Genetics analysis for salt tolerance in rice. Rice
Genetics 1. Second International Rice Genetics Symposium Los Banos, Philippines, pp: 167-173.

57. O(g)gahl, Z?3.21956. The discrimination of interactions and linkage in continuous variation Biometrics,
10: 415-432.

58. Parida, A.K. and A.B. Das. 2005. Sat tolerance and salinity effects on plants. A review.
Ecotoxicology and Environmental Safety, 60: 324-349.

59. Rauf, S., M. Shahzad, J.A. Teixeirada Silvaand |.R. Noorka. 2012. Biomass partitioning and genetic
?gdgggszoll}sahmty in sunflower (Helianthus annuus L.). Journal of Crop Science and Biotechnology,

60. Rehman, P.J. 1996. The effect of sodium cholorid on germination and the potassium and calcium
contents of Acacia seeds. Seed Science and Technology, 25: 45-57.

61. Richards, R.A. 1978. Genetic analysis of drought stress response in rape seed (Brassica compestris
and B. napus). |. Assessment of environments for maximum selection response in grain yield.
Euphytica, 27: 609-615.

62. Rumbaugh, M.D., K.H. Asay and D.A. Johnson. 1984. Influence of drought stress on genetic variance
of afalfaand wheat grass seedling. Crop Science, 24: 297-303.

63. Sadat Noori, SA. and T. McNeilly. 1999. Assessment of variability in salt tolerance in diploid
Aegilops spp. Journal of Genetics and Breeding, 183-188.

64. at Noori, SA., T. McNeilly and J.C. Callins. 1999. The genetic architecture of salt tolerance in
wheat. I1. Physiological characters. Agricoltura Mediterranea, 129: 88-98.

65. Sadat Noori, S.A. and T. McNeilly. 2000. Assessment of variability in salt tolerance based on seedling
growth in triticum durum desf. Genetic Resources and Crop Evolution, 47: 285-291.


http://jcb.sanru.ac.ir/article-1-593-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.41

[ DOI: 10.18869/acadpub.jcb.8.17.41 ]

Downloaded from jcb.sanru.ac.ir at 20:39 +0430 on Sunday April 11th 2021

¥ =) OBLS )0 (5590 4 Cuaglin Mol (6l (s 50gm slo g, 2 55900

66. Sadat Noori, S.A. and A. Sokhansanj. 2004. Triple test cross analysis for genetic components of
salinity tolerance in spring wheat. Journal of Sciences, Islamic Republic of Iran, 15: 13-19.

67. Sadat Noori, S.A. and M. Harati. 2005. Breeding for Salt-Resistance Using Transgressive Segregation
in Spring Wheat. Journal of Sciences, Islamic Republic of Iran, 16: 217-222.

68. Sadat Noori, SAA., A. Roustaei and B. Foghi. 2006. Variability of salt tolerance for eleven traits in
bread wheat grown in different saline conditions. Journal of agronomy, 5: 131-136.

69. Sadat Noori, S.A. and A. Sokhansanj. 2008. Wheat plants containing an osmotin gene show enhanced
ability to produce roots at high NaCl concentration. Russian Journal of Plant Physiology, 55: 256-258.

70. Sadat Noori, S.A., M. Ebrahimi, J. Khazaei and H. Khalgj. 2011. Predicting yield of wheat genotypes
gte%isfferent salinity by artificial neural network. African Journal of Agricultural Research, 6. 2660-

71. Sadat Noori, S.A., L. Ferdosizadeh, A. |zadi-Darbandi, S.M.M. Mortazavian and S. Saghafi. 2011.
Effects of Salinity and Laser Radiation on Proline Accumulation in Seeds of Spring Wheat. Journal of
Plant Physiology and Breeding, 1: 11-20.

72. Sadrabady, R., H. Marashi and M. Naseeri. 1996. Principles of cultivar development (Tranlate),
Ferdowsi University Press, 554 pp (In Persian).

73.Seeed, A., M.Q. Shahid, SA. Anjum, A.A. Khan, A. Shakeel, M.F. Saleem and N. Saeed. 2011.
Genetic analysis of NaCl tolerance in tomato. Genetics and Molecular Research, 10: 1754-1776.

74. Saha Ray, P.K., D. Hillerisambers and N.M. Tepora. 1994. Genetics of stem elongation ability in rice
(Oryza sativa L.). Euphytica, 14: 137-141.

75.Saleem, M.Y., B.M. Atta, A.A. Cheema, Z. Mukhtar and M. Ahsanul Hag. 2005. Detection of
epistasis and estimation of additive and dominance components of genetic variation usi ng7 tri ;])Ie test
cross analysisin rice (Oryza sativa, L). Caderno de Pesguisa Ser. Bio. Santa Cruz do Sul, 17: 37-50.

76. Saranga, Y., D. Zamir, A. Marani and J. Rudich. 1991. Breeding tomatoes for salt tolerance- field-
evaluation of Lycopersicon germplasm for yield and dry matter production. Journal of the American
Society for Horticultural Science, 116: 1067-1071.

77. Sharifi, P., M.R. Safari Motlagh and H. Aminpanah. 2012. Diallel anaysis for sdinity tolerance in
rice traits at germination stage. African Journal of Biotechnology, 11: 3276-3283.

78. %ngg,SSl.élR.S. Sain and R.K. Sharma. 2003. Genetics of spike length in durum wheat. Euphytica

79. Singh, K.N. and R. Chatrath. 1997. Combining ability studies in bread wheat (Triticum aestivum L.)
under salt stress environments. Indian Journa of Genetics and Plant Breeding, 57:127-132.

80.Singh, R.F. and B.D. Chaudhary. 1999. Biometrical methods in quantitative genetics analysis.
Kalyani Press. Ludhina, New Delhi India, 318 pp.

81. Singh, R.P. and S. Singh. 1992. Estimation of genetic parameters through generation mean analysis in
bread wheat. Indian Journal of Genetics, 52: 369-375.

82. aléeslngliz 91992. The inheritance of salt exclusion in woody perennial fruit species. Plant and Soil,

83.Tal, M. and M.C. Shannon. 1983. Salt tolerance in two wild relatives of the cultivated tomato:
Responses of lycopersican esculentum, L.Cheesmani, L.Peruvianum, Solanum Pennelli and F, hybrids
of high salinity. Australian Journal of plant physiology, 10: 109-117.

84. Tester, N. and R. Davenport. 2003. Na' tolerance and Na' transport in higher plants. Annual of
Botany, 91: 1-25.

85. Thomson, W.W. C.D. Faraday and JW. Oross. 1988. Sat glands. In: Baker D.A. and J.L. Hall,
(eds.)). Solute transport in plant cells and tissues. 498-537 pp., Harlow: Longman Scientific and
Technical Press, New York, USA.

86. Tripathi, 1.D. and M. Singh. 1983. Triple test cross analysis in three barley populations under saline
akali soil conditions. Journal of Agricultural Science Combinatorial, 101: 317-321.

87. Warner, J.N. 1952. A method for estimating heritability. Agronomy Journal, 44: 427-430.

88. Warnock, D.F., D.W. Davis and G.R. Gingera. 1998. Inheritance of ear resistance to Europea, corn
barer in Apache Sweet corn. Crop Science, 38: 1451-1457. ) ) )

89. Zafar, M., A. Salam Khan, M.A. Chowdhry and M.A. Bhatti. 2008. Triple test cross analysis for
sdlinity tolerance in wheat. Pakistan Journal of Agricultural Sciences, 45: 40-43.

90.Zhou, H.K., Y. Hayat, L.G. Fang, R.F. Guo, JM. He and H.M. Xu. 2010. Analysis of genetics and
genot)a/‘[)e. Environment interaction effects for agronomic traits of rice in salt tolerance. Pakistan
Journal of Botany, 42: 3239-3246.

91.Vihayan, K., S.P. Chakraborti, S.G. Doss, P.D. Ghosh and S. Ericidi. 2008. Combining Ability for
Morphological and Biochemical Characters in Mulberry (Morus spp.) under Salinity Stress.
International Journal of Industrial Entomology, 16: 1-8.


http://jcb.sanru.ac.ir/article-1-593-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.41

[ DOI: 10.18869/acadpub.jcb.8.17.41 ]

Downloaded from jcb.sanru.ac.ir at 20:39 +0430 on Sunday April 11th 2021

Journal of Crop Breeding Vol. 8, NO. 17, SPFHING 2016 .......uuuuuineeee ettt re e et ettt e s e et e e e e e ea e es et e e serreeaan 41

A Review on Biometrical Methods used for Salt Tolerance Breeding in Crops

Mohsen Niazian®, Masoumeh No’mani? and Seyyed Ahmad Sadat Noori®

1- Ph.D Students, College of Aboureihan, University of Tehran (Corresponding authors: mniazian@ut.ac.ir)
2 and 3- Ph.D Students and Profossor, College of Aboureihan, University of Tehran
Received: July 8, 2013 Accepted: July 26, 2014

Abstract

Salinity of water and soil resources is one of the most important problems of farming
especialy in arid and semi arid regions. Gradual soil sdinity is an important issue in many
regions of the world especialy in Iran. Salinity islead to reducing the growth and yield of crop
productions. Plant breeders search for an appropriate breeding method to produce salt tolerance
plants due to major problems that soil salinity causes for production. Selection of an appropriate
breeding method is depends on breadth of information about genetical controller systems in
desired trait. Identifying gens that cause resistance or tolerance and determining the effects of
these gens during salinity stress is very important. There are several biometric methods that
plant breeders used to investigate the genetics of plants. The most common methods (designs)
used in plant breeding experiments are North Carolina, generation mean analysis, triple test
cross method, diale cross method and line x tester analysis. In this study a review has been
made to investigate the genetics of salinity tolerance in different crops. Moreover, the results of
these analyses were reviewed according to their applied aspects.

Keywords: Diadld analysis, Line x tester analysis, Generation mean anaysis, North Carolina
designs, Tolerance to sadinity, Tripletest cross
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