[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1398.21.1.6.6 ]

[ DOI: 10.29252/ahj.21.1.1]

"O')!,‘é‘)).fﬁj‘d’.’&"
1A slar o) ool v § oy Al

(093 Yo
Zeamays L.) & d e Shen¥ 50 OF ok 9 S o 5 3591
Estimation of combining ability and gene action in selected maize (Zea mays L.) lines
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Table 1. Origin and pedigree of the studied maize lines

b gy o i [l
Maize lines Pedigree Origin
1 K18 K18 Karaj
2 Cc7 S0200237-ent006/38-1-1-4-1-3- 2-7 CIMMYT- TLO1B-6791A-yellow
3 B196 ILYH0731-2007CHTSY24/8-3-2-1-1-4 CIMMYT- CHTSY2007
4 K74/1 K74/1 Karaj
5 B73 B73 USA
6 MO17 MO17 USA
7 C5 S0200237-ent006/38-1-1-4-1-3-2-5 CIMMYT- TLO1B-6791A-yellow
8 C53 ILYHO0731-2007CHTSY24/8-3-2-3-1-11 CIMMYT- CHTSY2007
9 B276 S0200237-ent006/(B73*40-11-1)-2-3-1-1 CIMMYT- TLO1B-6791A-yellow
10 B254 S0200237-ent006/(B73*40-10-1)-2-4-1-4 CIMMYT- TLO1B-6791A-yellow



http://dx.doi.org/10.29252/abj.21.1.1
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.6.6
http://agrobreedjournal.ir/article-1-1003-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1398.21.1.6.6 ]

[ DOI: 10.29252/ahj.21.1.1]

WA e ) o5l (00 5 S llar 011 215 e alaa”

(Y @‘))M&)}Tj LS"&}"”-
(G% :Gszca ) (Y ksl )

5 Sl O Ko B el
AT ey 5 ladlaly Sl eslizal b o guas
G

=% - (F )
G% cs,zo\-i—c2D+M;9 -

2 2 2 2
h2_Ch_CA__OA ___ oh
" (5% (5% 0(23+(5% G'2A+(52D+Mi£ (F ddasl)
8¢ = ME ® dal)
2
h2 _ (ca)
" (G,ZA+62D+G%) (7 =)
2 2
CA+O
hg = oatob) V dayly)

(cA +0b +0F)
- Lols of sl Bl bty oh OT 55 aS

Oia ¢ sn 38 (6 g oS 5 300 el
Spdy Sy hE (o s G pd oS 5 bl
obols0G b of (e e 5y S35 NT (o ges
5 U b I A(MENGS ¢ o5 55 il 5130 ¢ o 55
Ol o Sls Coond 5l 0F kzen 1SS sl T
L Laosls au o ol 1SS sl il 3T ol
b plowil SAS 9,115 p 5 51 esliz

o 9

25 QLAY g po Slio S 0 4y o il

o 53) ol e sl 3 slagsY o 45
ot 3V S5 s 5 035 (A 3 & e
o2l HTies 4525 08l L Cbls 55 6T
Loty S8 DSl La oY (S5 55 5 005
3 3 s Sl S L
S e ells am o s S a3
s 55 Jolie 315 O 1S 515 Olis (Y Jgutr)
s inn by gL o o Slio 4JS” (o O s
OLSG 93 55 Lo 55 fmly SR Dl g py
L Lacs 55 Jolime O 51 0ud Sls dne 2555 0L
Ly oDl 5 osls 2alS |y Olssl o)L Lase

303505 e 1y Julize 31 g 5 V51 oS LS o 5 g

by g 9 g0

= oS IS (S5 Sl a1 skte w

u_iYaJcL;ﬁu\_iv_:fjg;_:LGJu_m{Qlﬂ_.p)‘
Olidos Mol s 5550 51 (Bl 5> D3 (sl
ool Slidios 4 3o 5 (CIMMYT) o 5 )53
HTss (SN B, () Jsisr) oo 5 g 4
Sz oK 55 VWY L Ol 55 JalS”
)‘Aw}j.\)ﬂd\jﬁdﬂ&\f&))jus
4_56,:,,@;_4@_13,&“;&‘11,;‘5&)@.@}?
JJ\}Q)M\S@)U)JJJPL;JL»T' & g ool
(a:l_ajja'@.k_lf):@l_a}w_slqg\)jbqéjwv
2o e st Slidles § Olej 3 . Lds ciS
95 Pl ots a8 oYY s Sl Jle Gl
Sloslinl b Laddu sl (sl 5 odd 5285 5 IO
jﬁmdubs_;w%if@;&)}@@w\nf
S el Gl Fr glayds s rx_?aw,_@u
&J\jéuaYolﬁﬁw&j‘ﬁ?&Mndugw
SoasliS Slidss o) adlaie 53 53 das Jlu 53
LSJJJMQLE:EM'OK‘T_‘“{")QK;UN&‘JG
upgswyl{gusjpobqa,;(vxf
Coals Causy oo Jola &S bl iS5
Gl Slanl oy i, OLL )3 g (g e i
slaws 9 S H56b U Ods w5l 59, sl Sl
L ST 5 Sy B IS8 54b Sl 50,
(IO s als Casny sldad ey s als slua @ g
Gl Cblasl ol GL:.I) el wls s Shes
PN o NP W PR S USSR 2 RH
3 OLrebl 5 oy 5 plamil 80 4 5 g 5 O

>
£

i S pa a5 3 el B 51 05 gy s dae
4 5 ¢l » (Griffing, 1956a and Griffing, 1956a, b)
33 G b 5l ol 1 bty s S eslinal PTes
3551 5 rges Sl S ol 055
(Gi = 2650& ) (\ 4.!4)‘))

S S 5 bl b sl e dle byl


http://dx.doi.org/10.29252/abj.21.1.1
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.6.6
http://agrobreedjournal.ir/article-1-1003-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1398.21.1.6.6 ]

[ DOI: 10.29252/ahj.21.1.1]

"0 AP O 5 Dlgls 03 35 Jos 5 Sl oS 5 25T "

Db or dyl el 53 i is m el oy sl
o Cdo (] (po gl 5 hses (S p Ayl e
2=l (P Y Gladsds) s IRV 50 /AY s
(Sher et al., 2012 ) O1,LKan 5 L& zalasT 51 fuol>
5 il pIx il el T e 31 aS sl Ol
g andls A8 Caw ol J S 5 5o cudlex sl
) 35 03 o o e 5 Sl eslinl L Ol 5
5 ek S P (JS'ST 56b b 5, 2alS) o
3345 L5 S Olge ;5 (Saleem et al., 2002) Ol ,Ken
Al i b O S s el J S
Dl s Ly adl 53 (31 (S5 O 51 2B
Coalods 5158 Slabs 4 &3 s Sliw S5
.(Ighal et al., 2011; Atanaw et al., 2006)
lefjj_ébj\jjja\u\;aw&;bow@w
WL 3 50 s S b S, U
S 3 (Y Jgdar) 035 (653l 18 5 (S50l e 535
S 5 palie o gdm s T Cwts +/FF OT S35
PV e 230U (ol 5 (o ge S
O S 50 (B S Ay G O Sl 3,2
h et S S 5 (F 5 ¥ Gladsde) 5 s Cdw
23 i la ime S e a2 > oyl Sl S
s g5 6 oS 5 46z 42 55 Sl
53B276 Wiy 5 08 5 aloee 31 e o&Kausl 45 MO17
A b sl e 5 e 1S o
23 LSS (6l g5 e cpdlg ol 314 ey s
oslizal IS Oy 0555 Iyl a8 5 o Bms s
slaas L 5IMO17%C5 5 C5xC53 (glacS 5 .5 S
5 S5 5 Sy U US55l S S
sl 53 1y (e (0 3 S p S 5 o
Azzls 1S 5 O F ddows 3o (55,508 Slidiow
o oY (S 5 S s 0L s
CSls 54 9 ASJ{CLA:)\WL;\J{Q)SL;LA%}S
5 3 G S 5 Sla e Sl (Y d5i)

jaﬁ)\bg;mmjaé_gidkb\clzszs.p}a}

WS s |y Joolo s (6t bl L LG
OAs Ll ias 4 S 1 .(Truberg and Huehn, 2000)
s s B o el Dl i O )
oMol sl 5 o e lize ol 31 5 eslizl
555 oldal Cgam 53 OT sl g o 5 il de

(Dehghani et al., 2010) & LS o5lexul

Sl Jmlize ST 5 el Ol 31487 s 0l s
B3 me ]S b U Oud e 3l g, sl
oSS 4573l 0L S ol 5 S S S
SIS s 5 e S S 5 Sl
MJJ&JL&:—\CEJ):LQ:\AJ:&Q\;U&)A@
Spdo oS 5 Ol S0 Hls fas Ls g Hls gas
5 0L )3 oo s 6 oy S 5 O 53 asas
S el ) Sl 0l s (g ysls ol
3893 (o s cp sy pges S pd S S
S s (an Ll 5 55 e s S D
C B Gl IS KT74/1 5C5 glad Iy . Lpb s
S ) Gl e 5 (e e S S
sl gl m (S 5 08 5 o 31 e oK) s
L(F dsiter) Loy JSTS 5 54b b 0 5 51 5,5
N U e R
,;G,wny\{,,&\:om},ﬂ;ub;l.w,a\;
M\ﬁ@\::ﬁ@&\fi&@ﬁ\f,;&bhj
Lo 95 ol js opl by ((Zare et al., 2011) 4
A3 b g sb s pl e T (Ol Glaeli 61
B196xMO17 5 MO17xB254 clacS 55 .5 4% 45 S
DNagne 5 (e (o0 g SRS 5l (p
AP Jgds) wils |

il B ilosly palis 0350 &35 4 4 5 L
S Ay oo 5 d(YVY) Sl b ls 4 (Y/9A)
ot Do ) ST 55 Se 5 (I S 55
5 (Barati et al., 2003) O1,)LKer 5 1, .Asl
a by e 3 g go (S5 bl o disls 218
il Co o AT 050 oS sl Sl Sl


http://dx.doi.org/10.29252/abj.21.1.1
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.6.6
http://agrobreedjournal.ir/article-1-1003-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1398.21.1.6.6 ]

[ DOI: 10.29252/ahj.21.1.1]

WA e ) o5l (00 5 S llar 011 215 e alaa”

9 C)U oel—eyl ja 50 /OF 9 /Y (5 5 A
i O ls ae (Zare et al., 2011) O, LSes
S =S S e Sl =S 5 WL
ST Sl Gl e e g gL 3 (o g
ol 555 S 53 B b s SRl
A olgin i Ul SLSS Cenl Lo
Ot (Sl (ol Ol gas Ll g5 o 5 (Becker, 1986)
3,8 S esliul sy ye S5 Ol Cenl
Cenl 5l SUs S s S ) K5
MBSk 5 s 5 B DS iy
.(Fan et al., 2008)
Ml 5 b5 e I pa ails Cas )y sl o 2l
AT s (VY/14) B254 A Sly o 5 B276
5 B276XC7 5 C7TxB254 (KT74/1xC5 sl acs 55
osbls i als 1y IV 5o 4l Cassy slaws o 2ies
(o 3San D Sl (o oS p g (S S
350,y e i ol Gl o 63 o 5 60l
S g S 5 B254 SKT4/1 a iy 55 (Y Jyi>)
53453 Gy sl ol ()15 gme 9 Tke (8 50
sy dldas il el Eada ol g Al I
o 6l (K5 S (F k) L 5 s I
PP PCHE T FCK g UV YL YA CIF S
A3 e OLES 533 s s 53 15 05 ol 318
23 S 1 gy (St S 50 6L a2
S dgaS 5 S o b 5l G pb S sl e
bt Soen a5 bl sla Y
0345 g p Ll Gl 3l dal 30K (Sl
Sl P S de Glall ps I Jol slac 55
03 asly ald a3l o M s asils (s sldas
Comal ol ol o > Shas (231 0T Lty 5 o,
Ol & el OT simsilis ool 3l 8 & 1 iy
S o) o 53 ¢ 35 3 Juol gl (sl o
(3 3 (P 3 Sy iy g s Al B S e
i 5T s AT 5 OV S s S ol

9 sl B OIS b e pl J ST el Ol
Ol)l_Q..a)@U Y Jod) 550 Lads il bl 8
(Ye00) OLSa 5 s HIs, 5 5 (Zare et al., 2011)
«S 4> S )5S 55 (Bordallo et al., 2005)
3o iy oS Dl e Kile DS s e
S o DA 3 s (e 5 (0 g
9 sl B Ol J1aST ol oyl W 3 (Zare et al., 2011)
el 45 g gLl (S5 IS 5 (il Bk
S 5 bl S 035 oy sl LSS
77U e e 2N S S e e Sk
.;\aol_:.s\)uﬁt’w,\d;{);u@&wg\;l
Spdm =5 e sl 5 5 Ol S
o 53 655Le 1 5 6 3Le ¢ San il (g ot
S 5% 0L Ol 51 s g la e i ys S5
(P Sy S X O (a5 2y
SIx 0L 5 gosbe JIx O ¢ sSKae 1 x 0
Ol s s 0 ABIOLES 4S7 s g 515 simn 5 (6 ole 8
Srdn oS5 5 s pes s pd S
o\i*_wiljaj_s uﬂ}_(;u ;J‘Jj‘jugjﬁb (P 2>
ol Sl e il I a3 s 5 Sliies
Sy S S5 LS 53 s s i
i) 3 e Ol S b § S ol J S e LIS
PseE S pds S 5 Ol Jgd) diL e WO
(F Jgidm) 390 Hl3 gme 9 20 CT s KT74/1 sladlly
53 Ales gy g g1 2T 55 Ml 95 ol ol 4l
Gy oS 5 o i B276 5 C53 Ul a Sl
LBl 1y Iy fae 5 Cute o gas
L w5 5 4, B73xB254 5 C7xB254 slac g5
S 555 o 2 OV 5P/ o gas (oS 5
A sl 4 g p Ll Lo 158 6l
YooY sladsisr 5 K35 bols sl 3,57
Wuﬁtw)lgué\ﬁ.w\ odds eals OLiS
SYYIVA G jam Cdle 5 (153 il s

Gﬂ}_&)w}qﬂ:— L;Ji.\_iu\)j)\,\_&.oj—\?ﬂ\‘?


http://dx.doi.org/10.29252/abj.21.1.1
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.6.6
http://agrobreedjournal.ir/article-1-1003-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1398.21.1.6.6 ]

[ DOI: 10.29252/ahj.21.1.1]

"0 AP O 5 Dlgls 03 35 Jos 5 Sl oS 5 25T "

o e SIS K74/ Ay Sl a4 5 Lo
cp s e 53 (/7R) Hls e s Cuie S p S S
03 oAl 5SS Ol 4 O 51 015 n 05
s 5, s ol 31 ) sbite 4 (SOl glaes
SrdiS 54 by glaosls (g 2 Lo S 0slinl
B196 C7 LoV ails 5, Shes (gl oo oot
5ot § pdu S 5 B254 -,Y LK74/1 3 MOLT7
Sl S 5 iy A (g5 Sl e
C5xB254 S 5 an s 4> 3 ,Shas (gl oo s>
s e deo s S5 ez e 53 S il Gl
K74/1xB254 MO17xB254 claS 5 L 3y
Bl g Sl 55 B196xB254 5 C7xB254
B254 Y il )l 3 o ses g pdhS 5ol
SrdyesS 5 SAB (C53,5C5) Y plo 4 o
O @yt 5 ashs 5, Shas 6l 1 (6 208 Sl (52508
3, S 3l Y b beS 5o Sl s il
B254 5C5 sla ¥ .(F Jsd) 39 Jls, 5 oYU
w\#}:g3a|@cwéw;mébb
S kB G alnte oSS sy b (Y 50
S olisly oYU oo ses
PR S S IPRYL L TR VL WP IR S FPRN T
(’j‘;‘f“'“‘ sl aS (Y Jods) 540 +/5V
oy Cams 3 o ) J S s ol 1 O 31
s o ) J 2S4S s e 0L VA/FA e
3T s il e ol b ol 31 U
oL (Afarinesh et al., 2004) O,LSen 5 Jin 37
5 I B 55 a dsene LT Lyl 5 5o &8 5l
Lol edsiS o J S 1y o o0l [ Soanl e
NSV INS TR R SRR P
TN ) N S Y PN
3 g Cdlad a3 I 5 16 1 (slao
JS s ccdle Slcawal ol allss g osls asls
Sl ol u:‘)‘Jfr:’ O s by ails 5 Shes
oY 4 2 s el (Choukan, 2001; 1988)

AF 5Y bl sus)

Sl op S e S I (s s 4l sl
copts e 53 3 b e e D53 3, Sas
s s Y 5 YO/Y Kl L CT 5B254 laddly
i 1y I Cssy s dils sl oy eSS 5 o s
o by e I yo s sl o i s S o o
31w o 208 CTXK18 &8 593 5 3 BT3XC5 &5 553
) Slm St S e Sl 5 OB s 4l
Sy oS 5 Sla e Sils 48 sl 0L ko
(3 Se D Sl o sl 6 iy S 5 (o ses
(Y Jsdm) 350 s e (550l 8 5 (53l
Dlaire g e (gngo8 6y S e p e
(Y$Y/9) C5 «(+/YFO) K18 slally 4 Cio ol (sl
Sl 4 g Lo il ey (YO$/8) C53
B S Gle y (rsas 6 Ay S S
B gyl 4 gla Y ol ol (el Lad)
Sl DI Sl sl (63b 5 s ages S 5
L5 S OS5 e Lagn Y ol 1 ke 55 (o0L 5
3,8 eslatul (ii.::.llw) 6.;,? CB)‘

Cpdm S 5 o it (lyl5C5xB254 o5 s
034 Al (gl Sl e 9 L o g
Cdo ol K55 S (F Jgid) 3 I (s,
C S @Ol (e 5 so st il s /A
Sy 5 (Y Jguter) 03 8 5,57 5 Y/0Y 5—/04
(Barati et al., 2003; liiss »lw glaazsl L odsT
Callas Zare et al., 2010; Dehghanpour et al., 2014)

RSO K)
ds\scwbjﬁlué\ﬁdd_u\jdﬁké@h}
3o Gy S 5 s S e Sl e 5 Kils
S DSl 5 o g ey S
A-aé))g‘_g.iJL&chaJ,:ub;)_ngL;\ﬁ
st Sty =S 5 (Y dsd) 5 s (e
Sl 5 513 sme 5 Cute B254 5 BT3 (KTA/L slacll
(¥ Jsr) 3.9 513 sime 5 ke MO17 5 K18 (sladl


http://dx.doi.org/10.29252/abj.21.1.1
https://dor.isc.ac/dor/20.1001.1.15625540.1398.21.1.6.6
http://agrobreedjournal.ir/article-1-1003-en.html

[ Downloaded from agrobreedjournal.ir on 2026-05-20 ]

[ DOR: 20.1001.1.15625540.1398.21.1.6.6 ]

[ DOI: 10.29252/abj.21.1.1]

VFAA Sl o a,u?&,w&‘"olﬁt@);p&@"

Table 2. Genetic analysis of plant characteristics of maize lines in two locations (Gorgan and Gonbad)

B Hseb b 0S5l 55

OS5 s Sy 6 SIS 565 555,

S lie o3 a5 Day from emergence Day from silking to IN sy s 4l sluws 5 plbl 6ls > Slee I s ails (s,
Source of variation d.f to silking physiological maturity No. of grain.row* Plant height Grain yield No. of row.ear?!

Location Rte 1 18648 3514 3021 198671 101345736™" 254™
Location/Replication SIS/ 0K 4 108 1247 224 17643 16270829 153
Genotype o555 99 19.45™ 16.2"" 101 2207 5900970 13
GCA st Sk oS 5 9 3157 13.88™" 44,9 3202 5850636 34.3™
SCA sosat Sk oS 5 45 25.4™ 17.7m 145" 3067 5701853™ 15.05™
Reverse effect o sSaa 1 45 11.08™ 15.07™ 68" 1148™ 6110154 6.7
Maternal effect sl 9 9.32" 22.02™ 77.5™" 2458 11192514 12.1™
Non maternal effect Gl Sl 36 11.52" 13.3™ 66.17" 820™ 4839563™ 5.4
Location x Genotype O x (3 55 99 14.63™" 15.5™" 73.4™ 3540 5189605™" 11
GCA x Location o ,s GCA 9 33.65™ 27.6™" 149™ 347 11182426™ 25.5M
SCA x Location o 55 SCA 45 14.84™ 16.4™ 78.2"" 311m 4241556 9.64"
Location x Reverse effect O x o oSn i1 0 10.62" 122" OF/Faesese 399m 4939089 9.4m
Location x Maternal effect Oax 555l I 9 19.56™" 17.5™" 83.3™ 447ms 1702478 16.8™"
Location x Non maternal effect O x gyl e il 36 8.38" 10.9™ 46" 387 5748243 7.6™"
Error st 396 5.29 421 18.7 520 318874 291
Coefficient of variation (%) R R 4.02 3.08 19.8 12.2 20.47 14
(GS)GCA variance e Sl oS 5 bl 0.036™ 0.016™ 2613842521 189.4" 2613842521™ 0.029m
(2 )SCA variance sosas & ph oS 5 bl 0.003™ 0.0022" 188226247 35.4"" 188226247 0.001"
(o2 )Reciprocal effect variance . Kes 5% i1 s 0.073™ 0.116™ 19052033024 455.6™" 19052033024 0.041m™
() Additive variance sl bl 2.98 1.25 3.87 302.87 574434.47 3.33
(o3) Dominance variance e slls 2.77 33.79 -4.04 -164.36 5595561.67 33.47
Genetic ratio S L 0.93 0.44 0.98 1 0.67 0.67
h%b s s il 0.91 0.99 -0.09 0.71 .0994 0.99
h2n s s il 0.47 0.04 2.03 1.54 0.0926 0.09
Dominance degree I s 1.86 54.16 -2.09 -1.09 19.48 20.08

Ng * kk kkx,

sy Not significant and significant at 5%, 1% and 0.1% probability levels respectively

GCA: General Combining Ability, SCA: Specific Combining Ability,

: Varifice of GCA,

: Varig8ce of SCA

S ‘ns
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Table 3. General combining ability for plant characteristics of maize lines in two locations (Gorgan and Gonbad)

S sl s S 56 b O s 51 555 S350 Oy b SIS 5 54l 31 555 DN ay ) wls sl < gl als 3 Shee Iy o &> sy sl
Parents of maize lines Days from emergence to silking Days from silking to physiological maturity No. of grain.row Plant height Grain yield No. of row.ear!
K18 1.19" 0.16™ 0.245™ -3.405™ 0.245™ -1.05™
S0200237-ent006/38-1-1-4-1-3- 2-7 -0.4m 0.56" 6.83"™ -5.01" 5.83m -0.108"
ILYH0731-2007CHTSY 24/8-3-2-1-1-4 -0.07™ -0.19™ 7.59m 0.28" 7.59m -0.008"
K74/1 -0.5™ -0.32m 6.254™ -5.35" 0.254™ 0.69™"
B73 0.23™ -0.5™ 4.389™" 3.33™ 0.389" 0.38"
MO17 0.37™ -0.27m 1.36™ 0.95™ 1.36™ -0.702™
S0200237-ent006/38-1-1-4-1-3-2-5 -0.35M 0.41™ 6.263™ -4.21" 0.264™ 0.034"
ILYH0731-2007CHTSY24/8-3-2-3-1-11 -0.47m 0.16" 6.256™ 8.05™ 0.257™ 0.12m
$0200237-ent006/(B73*40-11-1)-2-3-1-1 -0.05™ -0.145™ 7.68™ 8.43™" 7.68m 0.08™
$0200237-ent006/(B73*40-10-1)-2-4-1-4 0.04ns 0.121m 1.02m -3.05™ 1.02m 0.558™"

ns, *** ***: Not significant and significant at 5%, 1% and 0.1% probability levels respectively
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Table 4. Specific combining ability for plant characteristics of maize lines in two locations (Gorgan and Gonbad)

b 3% S b b Ot e 51 555 S350 Oy b SIS 5 54 31 555 N Caay ) als sl < gl wls > Sas I 5o ails iy sl
Crosses Days from emergence to silking Days from silking to physiological maturity No. of grain.row* Plant height Grain yield No of row.ear?

1 S12 0.1m -0.88m 0.364" -12.75™ 9.363"™ -1.348™

2 S13 1.1m -0.88m 2.940™" 10.2m 940™ -0.36"

3 S14 -0.55™ -0.08™ 0.370m™ 6.15" 9.369™ -1.15

4 S15 -0.62™ 0.27m -0.779™ 4.21m -779™ 0.91m

5 S16 0.5™ -1.717 0.333™ -9.3m 333 0.89m

6 S17 -0.28™ 2.35™ 1.85™ 11.96" -1.85™ -0.16™

7 S18 -3 0.77m 172 11.16™ 4,172 1.92"

8 S19 -0/58m 2.328™ 209 7.63™ 209 -0.78™

9 S110 -5.02™ 4,958 -4.35™ 36.28™ -4.35M™ 1.56™

10 S23 -0.058™ 1.55™ -324™ 9.27"™ -7.323™ 1.11"

11 S24 -0.29™ -0.4m -1184™ 7.11m 1184 0.99

12 S25 -0.775™ 1.37% 845™ 19.4™ 845™ 0.05"™

13 S26 -0.24"™ -0.28™ 482" 0.078™ 482" 0.302™
14 S27 -0.108™ -0.38™ 0.245M -13.9" -245™ 0.066™
15 S28 0.34" 0.29" 598" 12.4" 598" 1.64™
16 S29 0.09" 0.93m 430m™ 5.02" 430m™ 0.52m

17 S210 -2.44" 0.525M 1332™" 69.2"" 1332™ 6.25™"
18 S34 0.375™ -0.4m 568" -1.85™ 1.568" 0.64"

19 S35 0.058™ -0.13™ -366" -11.6™ -366™ 0.37m

20 S36 -3.66™ 1.47m -0.729™ 15.7" -729™ 1.28™

21 S37 -0.108™ 0.12m 539.6™ 6.29"™ 540m -0.37™

22 S38 0.258™ -0.13™ -9.99™ 0.08" -99.9m -0.88™

23 S39 0.675™ -0.24™ 566.6" -5.12"™ -567" -1.08"

24 S310 -1.358™ -1.975™ 1314™ 11.08"™ 1314™ -1.07™

ns, *,** ***: Not significant and significant at 5%, 1% and 0.1% probability levels respectively Lo ys w2388 5 K ity e o 53 5ls gne 5 s e b 5 4 T e 1S

1: K18, 2: S0200237-ent006/38-1-1-4-1-3- 2-7, 3: ILYH0731-2007CHTSY?24/8-3-2-1-1-4, 4: K74/1, 5. B73, 6: MO17, 7: S0200237-ent006/38-1-1-4-1-3-2-5, 8:
ILYHO0731-2007CHTSY 24/8-3-2-3-1-11,
9: S0200237-ent006/(B73*40-11-1)-2-3-1-1, 10: S0200237-ent006/(B73*40-10-1)-2-4-1-4
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Table 4. (Continued)

b S S b b Ot s 51 555 S5 50 Oy b SIS 5 54l 31 555 Il sy 2 s ails sl < il wls > Sas I 53 ails Casy sl
Crosses Days from emergence to silking Days from silking to physiological maturity No. of grain.row* Plant height Grain yield No of row.ear?
25 S45 -0.09ms 0.59™ 99.51" -6.4" 52m 0.33™
26 S46 -2.39m 2.27 -499ns 6.35™ -499ns 0.67™
27 S47 0.075" -0.163™ 1089™ 13.46™ 1089™ 177
28 S48 0.525M™ -0.663™ -6.431"™ -8.7m -432"™ -0.24"™
29 S49 0.19 -0.105™ 1040 10.1™ 1040 -0.94"
30 S410 -3.29™ -0.525™ 1798 22.63™ 1798 1.72m
31 S56 -0.79™ 0.95" 341 14.2" 341" -0.19m
32 S57 -0.99™ 1.02m 8.202™ 7.93™ 203 -0.59™
33 S58 -0.29™ 0.6™ 6.709™ gns 709™ -0.6"™
34 S59 -0.21™ -1.17m -14.7m 10.86" -75.7m 0.95"
35 S510 -3.475™ 1.29™ 778 57.3™ T778m™ -0.008ns
36 S67 -0.29™ -0.71m 1019 12.2™ 1019 0.99
37 S68 -0.09™ 0.45" 170" 19.2™ 170" -0.85™
38 S69 -1.84"™ 0.68"™ 510m 6.2™ 510m 0.37"
39 S610 -5.84" 3.61™ 2077 47.8™ 2077 1.072™
40 S78 0.208™ -1.56™ -869"" -7.4m -869" 0.75"
41 S79 -0.54" -0.09™ 267 2.7 267 -0.12m
42 S710 0.475™ 1.89" 2343 40.19™ 2343™ 2.81™
43 S89 0.24" -0.34" -136™ -14.8" -136™ 0.04"s
44 S810 -0.84" 0.425™ 8.514" -7.15™ -780™ 3.07
45 S910 -1.34™ -1.183"™ 11 30.74™ 390 -0.316™
ns, *,** ***: Not significant and significant at 5%, 1% and 0.1% probability levels respectively Lo y3 @238y 5 & ey dla 2o 53 s dne 5 s dan b o 4 T Gt NS

1: K18, 2: S0200237-ent006/38-1-1-4-1-3- 2-7, 3: ILYHO0731-2007CHTSY24/8-3-2-1-1-4, 4: K74/1, 5: B73, 6: MO17, 7: S0200237-ent006/38-1-1-4-1-3-2-5, 8: ILYH0731-
2007CHTSY24/8-3-2-3-1-11,
9: S0200237-ent006/(B73*40-11-1)-2-3-1-1, 10: S0200237-ent006/(B73*40-10-1)-2-4-1-4
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Estimation of combining ability and gene action in selected maize
(Zea mays L.) lines

Mosavat, S. A.l, H. Mazahery-Laghab 2, H. Soltanloo 3, and R. Choukan *

ABSTRACT

Mosavat, S. A., H. Mazahery-Laghab, H. Soltanloo, and R. Choukan. 2019. Estimated combining ability and gene action in

selected maize (Zea mays L.) lines. Iranian Journal of Crop Sciences. 21(1): 1-15. (In Persian).

Maize is one of the most important grain and forage crop, that has a unique role in the food and feed industry,
especially poultry feed. To estimate combinig ability and gene action and to identify the best hybrid combination
for different morphological traits, experiments were designed and carried out as diallel crossing with 10 parents
at Gorgan Agricultural Research Station, Gorgan, Iran, in 2013. The progenies were grown in randomized
complete block design with three replications in two locations including; Araghi-Mahaleh in Gorganand Gonbad
Agricultural Research Stations in Gonbad, Iran, in 2014. Data for days from emergence to silking, days from
silking to physiological maturity, number of row.ear, grain yield, plant height and number of grain.ear?, were
measured and recorded. Analysis of variance was performed separately for each location, and then combined
analysis of variance was also performed. The effects of general combining ability (GCA) and specific combining
ability (SCA) were significant on most traits, which implied that both additive and non-additive actions were
involved in controlling these traits. The dominance degree was greater than one also indicated that the over-
dominance of genes action in controlling the studied traits.For all studied traits, low narrow sense heritability and
a greater dominance variance indicated that dominance actions was more important in genetic control of these
traits. Therefore, to improve traits such as days from silking to physiological maturity and number of row.ear!
selection would not be efficient, and hybridization methods should be used for development and improvement of

maize germplasm.

Key word: Combining ability, Genetic control, Heritability and Maize lines.
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