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Study of the gene action in controlling agronomic traits in maize (Zea mays L.)
using - diallel crossing design
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Tablel. Analysis of variance for grain yield, plant height, ear height, ear length, ear diameter, grain no./ear row, row no./ear, grain no./ear, 100 grain weight, cob percent,

grain weight/ear, moisture percent -using Griffing's Method 2 and Model 1

MS Oy (wSlbe

4> )5 3 &ls sliws NIRRTy 4l slaws S
&s3T a4l :Jﬁ»c Sy CUJ)\ thus)\ N J b I ks I s, I s 4ils W s &l Ao O IN Wy 4l O
S.0. V. i e df GY PHT EHT EL ED GN/ER RN/E GN./E 100GW CP (%) GW/E
Replication L2 5820 41.19"  33.197 19.25" 9.82"  170.81" 3.81% 16.12" 742" 7.62" 72.80"
Genotype s 104 6.18" 1.60" 1.50™ 8.92" 1.82" 53217 10.90 69.11" 1.84" 1.48" 26.88"
GCA ek oSy 13 15.96" 320" 2,14 35.57" 7.70" 99.50" 63.33" 31.06™ 8.97" 429" 15.75"
A i 5 ok o ok s ok ok ok *k *k sk *k
SC sk g 4.79 1.37 1.41 5.11 0.98 46.60 3.41 74.55 0.82 1.08 9.76
P>
Error ks 208 222 0.30 0.42 1.42 0.49 10.25 1.20 14.33 0.50 0.67 5.91
Ave. Heterosis i A b gie 2.01 1.50 1.43 1.60 0.62 6.16 1.65 1.71 -0.45 -0.78 2.41
20°geal(20”geatosca) JE 0.35 0.18 0.08 0.51 0.63 0.15 0.77 0.16 0.76 0.49 0.52
2 T
h, e 0l B 0.67 0.81 0.72 0.85 0.75 0.78 0.89 0.85 0.76 0.61 0.65
2 SYP RN
h, Sl 0.25 0.29 0.18 0.44 0.46 0.19 0.71 0.27 0.55 0.28 0.29
O et
C. V. (%) () S s g 5 24.42 4.60 10.70 7.25 18.31 9.22 6.38 11.00 7.40 17.33 19.69
BIERPe g

Aoy ) }bdwlc}b)g)l;w%;g:w}*
ns: Non-significant,
PHT: Plant Height; EHT: Ear Height; EL: Ear Length; ED: Ear Diameter; KN/ER: Grain No./Ear Row; RN/E: Row No./Ear; GN/E: Grain No./Ear; 100GW: 100 Grain Weight; CP: Cob
Percent; GW/E: Grain Weight / Ear
* and **: Significant at the 5% and 1% probability levels, respectively
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Table2. GCA of parents for grain yield, plant height, ear height, ear length, ear diameter, grain/ear row, row no./ear, grain no./ear, 100 grain weight, cob percent, grain

weight/ear, moisture percent in 14 inbred lines diallel crosses

33 &ls sldes Cas sy sldas 4l sldas ey a4l )y
4l 3 Slee 6 glis,l Phoplis| I Jb I s I s,y I s als IN s &> Ao 0 IN N

Line GY PHT EHT EL ED GN/ER RN/E GN/E 100GW  CP(%) GW/E
MO17 0.46™ 0.18™ -0.12" 145™ -0.43" 237" 2617 -0.42" 0.35™ -0.59" 0.33"
B73 -0.33™ 0.34" 0.25" -1.28" 021" -1.33™ 0.59™ -0.03™ 0.18™ 0.17" -0.18™
K18 -0.20™ 0.26" 0.16™ 0.83"" -0.80"" 2.08" -0.99" 0.05™ -0.07™ 041" -0.02"
K19/1 0.64" 0.40™ 0.50" 071" -0.16™ 1.42% -0.08™ 021" 0.04" 0.03™ 0.21™
K166B 0.90" 0.06™ 0.02" 0.63" 0.09" -1.317 -1.28" -0.58" 0.84" -0.24" 0.54"
A679 -0.53" -0.04™ -0.11™ -0.32" -0.18" -0.03™ 0.82" 0.29" -0.38" 0317 -0.50""
K3615/2 0.74" 0.02" -0.02" 039 0.36™ 0.86™ -0.23™ 0.04™ 0.28" -0.117 032"
K3640/5 0.22" -0.08"™ 0.03™ 0.50" 0.41" -0.03™ 0.14" 0.01™ 0.36" 0.42™ 0.24"
K3653/2 0.03™ 0.17" 0.13™ -0.67" 031" -0.84" 1.89™ 047" -0.33" -0.10™ 0.117
K3651/1  -1.197 031" -0.26" 0.05™ -0.58" -0.04" 0.24" 0.06™ -0.82"" 0.34™ -0.54"
K3547/5  -0.18" -0.22" -0.26" -1.64" 0.51" 260" 0.85" -0.19 -0.24" 0.01™ -0.17™
K3544/1 0.16™ -0.09™ -0.14™ 0.33™ -0.16™ 0.39™ -0.90" 025" 037" -0.117 0.06™
K3545/6  -1.12" 051" -0.21™ -0.64" 0.35™ 0.69™ 1.13™ 0.44" -0.45" -0.05™ -0.17™
K3493/1 -0.61" 0.17" 0.03™ -0.36" 0.05™ -1.63” 043~ -0.09™ -0.12" 034" -0.17"
S.E. 0.27 0.11 0.12 0.17 0.11 0.48 0.15 0.08 0.10 0.12 0.13

Jls gxa e 1S

ns: Non-significant,

PHT: Plant Height; EHT: Ear Height; EL: Ear Length; ED: Ear Diameter; KN/ER: Grain No./Ear Row; RN/E: Row No./Ear; GN/E: Grain No./Ear;
100GW: 100 Grain Weight; CP: Cob Percent; GW/E: Grain Weight / Ear; MP: Moisture Percent

* and **: significant at the 5% and 1% probability levels, respectively
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Table 3- SCA effects for grain yield, plant height, ear height, ear length, ear diameter, kernel/ear row, row/ear, kernel number/ear, 100kernel weight, cob percent, kernel

weight/ear, for hybrids between 14 inbred lines of maize

3 4l slis sy sl &l sl g Loy
b % 4ls 5 Slas S gl Sheple ) N Jsb IN ks I sy I s als IN s &l Ao 0) N I s 4l 0

Crosses Yield PHT EHT EL ED K/ER R/E K no./E 100KW CP KW/E
1x2 0.71™ 0.09™ 0.07™ -0.27" 0.03™ 1.76™ 0.25™ 17.64™ -0.10™ 0.39™ -8.65"
1x3 1.52" -0.28™ -0.35™ -175° -0.70™ -3.79 -0.25™ -76.59 -0.73™ -0.04™ 72.68
1x4 1.63 0.05™ -0.63™ <1.50 1.63 74" 1.10™ 45.64™ 0.31™ -0.56™ 19.03™
1x5 -0.85™ 0.37™ 0.35" 1.20™ 0.05™ 0.80™ 0.69™ 7.54™ -0.01™ -0.30™ 4.26™
1x6 0.54"™ 0.07™ 0.03" -0.20™ 0.36™ -0.20™ 1.13™ 29.07" 0.05™ -0.85™ 1.06™
1x7 -0.73™ -0.48™ -0.44™ 0.50" -0.60™ 1.43™ 0.58™ -6.48™ -0.05™ 0.44™ -24.05™
1x8 0.63™ 1.04 1.14 2.16 0.15™ 4.85 -0.19™ 63.27" 0.49™ 0.86" 8.65™
1x9 0.06™ 0.44™ -0.06™ 1.62 0.16™ 4.13 0.99™ 107.32 0.09™ -1.08 8.89™
1x10 0.03% 0.16™ 0.21™ 0.38" 0.35% 2247 0.38™ 43.43™ 0.17" -0.10™ 6.81"
1x11 1.98 0.54™ 0.38™ 1.60 0.87 5.29 0.17™ 94.49 0.75™ -0.55™ 36.86
1x12 -1.15™ 0.05™ 091" 0.14™ 0.13% 2.11% -1.14™ -23.99™ 0.34™ 0.14™ 3.75™
1x13 0.21™ 0.28™ 0.60™ 0.31™ -0:35™ 3.74 -0.24™ 45.37™ 0.37™ 0.37™ -8.83™
1x14 0.51™ 0457 0.00™ 1.67, 0.19% 2.32 0.18™ 41.42" 0.52™ -0.33™ 7.84™
2%3 1.23™ 0.77 0.47™ 1.64 0.47% 7.25 0.41™ 138.11 -0.01™ 0.65™ 3.78™
2x4 0.89™ 0.03™ 0.307 1.99 0.96 317" -0.24™ 48.29™ 0.02™ -0.47™ 36.25
2%5 0.29™ 0.12™ 1.05 -0.42% 0.25™ 1.10™ 0.11™ -18.37" 0.70™ -0.50™ 20.95™
2%6 -2.22 0.35™ 0.43"™ -3.30 -0.94 -5.83 -1.14™ -143.26 -1.07 0.24™ -28.18™
2x7 0.83™ 0.23™ -0.25™ 0.95"™ 0.30™ 2.84™ 0.76™ 24.46™ -0.16™ -0.01™ 18.74™
2x8 0.11™ 0.21™ 0.06™ -0.81™ 0.06™ 3.37" 1.54 -11.58™ -0.07™ -0.25"% -0.97™
2x9 0.68™ 0.46™ 0.61™ 1.83” 113" 3.04™ 1.66 114.77 0.35™ -1.08 7.50™
2x10 0.62" 0.06™ 0.26"™ 0.50™ 0.22™ 0.31™ 0.91™ 35.68™ -0.12™ 0.50™ 4.21™
2x11 0.49™ 1.39” 0.68" -0.12™ -0.30™ -2.47" 0.96™ -17.88™ -0.07% -0.18™ 10.28™
2x12 1.16™ 0.31™ 0.32" -0.15™ 0.29™ 1.28™ 1.12™ 65.03™ -1.23 -1.48 9.99"
2x13 1.04™ 0.09™ 0.73" 0.50™ -0.17" 1.317 -1.64” -31.19™ 0.14™ -0.17" 9.24™
2x14 -0.927% 0.17"% 0.18™ -0.16™ 0.06% 3.96 0.89™ 39.78" -0.32™ -0.42™ -0.80™
3x4 -3.15 -0.74 -0.23™ -2.06 -1.01 -5.17 -0.91% -120.40 0.05™ 0.68™ -32.36
3x5 0.10™ 0.37% 0.01™ 0.02" 0.26™ -2.31™ 0.82% -11.88" -0.52™ -0.67"% -0.61™
3x6 0.75™ 0.61 -0.01™ 161" 0.22™ 5427 -0.08™ 83.85 -0.15™ -0.91 0.67"™
3x7 -0.06™ 0.45™ 0.20™ 1.01™ 0.51™ 0.73" 0.23" -2.17% 19" 0.66™ -15.50™
3x8 -0.08" 0.48™ 0.77" 0.77" 0.45™ 3.4SI 0.73™ 85.47 -0.15™ -0.40™ 7.18™
3x9 -0.10™ 0.36™ 0.30™ -0.69™ 0.27" 3.73 0.92" 104.21 -0.62™ -0.43™ 4.90™
3x10 0.48™ 0.11™ -0.91" -0.721* 0.35™ 2.23™ 0.77" -13.89% -0.62" -0.33™ 31.60™
3x11 1.53™ 0.25™ 0.07" 1.53 0.30™ 5.45 0.55™ 11827 0.35™ -0.53™ A7
3x12 -0.39" 0.00™ -0.39" -0.34™ -0.11™ -1.83™ 0.44™ -17.74% 0.29" 1.06° -16.65™
3x13 1.33™ 0.16™ 0.24™ 0.08™ 0.30™ 2.50™ 0.28™ 54.48" 0.96 -0.56™ 7.05™
3x14 0.28™ 0.10™ 0.54™ 0.42% 0.16™ -1.45™ -0.09™ -28.64™ 0.15™ -0.22" 7.76™
4x5 1.38™ 0.42™ 0.63™ 2.33 0.43™ 6.02 0.17% 97.31 -0.21™ -0.04™ 6.11™
4x6 0.95™ 027" 0.32™ 0.40™ 0.45™ 2.81% 0.47™ 64.82™ -0.03™ -0.45™ 12.90™
4x7 -1.61, -0.30™ 0.20™ -3.07 0.24™ -6.94, 0.99" -88.29 -0.57" -0.07% -16.07"
4x8 2.23 1.02°) 0.697 0.51™ 0.43™ 3.57, -0.85™ 29.04™ 037" -0.99 25.63™
4x9 0.37% 0.74 1.06 0.85™ 0.21™ 4.09 140 135.17 -0.70™ 0.30™ 9.51™
4x10 0.18™ 0.077 0.24™ 0.47" -0.19™ 1.96™ 2.32 111.94 -0.20™ 0.38™ -5.18"
4x11 0.51™ 1.06 0.79 1.26™ 0.50™ 1.71™ 0.22" 24.33™ -0.03™ -0.01™ 11.22%
4x12 0.53™ 0.34™ 0.16™ 0.69™ -0.18™ -1.04™ 0.19™ -12.62™ -0.62™ -0.38" 11.97™
4x13 -0.58™ 0.48" 0.27" -1.3 0.67" -2.64™ 0.37% -33.78™ -0.63™ 0.03™ 1.18™
4x14 0.75™ 0.60 0.44™ 237" 0.01™ 2.48™ 0.46™ 52.04™ -0.15™ -0.62" 3.10™
5%6 -0.18™ 0.18™ 0.03" 0.04™ 0.35" 2.61™ 0.73™ 12.42™ -0.11™ 0.24™ -0.53™
5x7 1.55™ 0.78"™ 0.39™ 0.64™ 0.22™ 0.52™ -0.08™ 4.20™ -0.02™ -0.08" 8.26™
5x8 -0.42™ 0.16™ 0.16™ -0.35% 0.12™ -1.13™ 0.34™ -6.13™ -0.43™ 0.67" -8.67™
5x9 0.29" 0.17" 0.62" 1.51 -0.34" -0.58™ 1.00™ 17.63" -0.02" -0.03" 10.09™
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Table 3- Continue
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Crg: <o Yield (ton/ha) (asils) (el (assls) ED(cm) N N 55wl N s (5 s N 5
PHT(cm) EHT(cm) EL(cm) K/ER R/E K no./E 100K W(gr) CP KW/E
5x10 -0.40™ 0.00™ 0.02™ -1.10™ -0.54™ -2.65™ -1.62 -92.02 0.25™ -0.30™ -16.43™
5x11 0.73™ 0.13™ -0.27™ -0.03™ 0.24™ 0.37™ 1.04" 42.26™ -0.25™ 0.08™ -1.86™
5x12 0.01™ -0.25™ 0.14™ -0.44™ 0.04™ -1.61™ 0.39% -11.80°" 0.58™ 0.06™ -3.19™
5x13 -0.42™ -0.10™ -0:56™ 0.84™ 0.10™ 1.79™ 1.29 74.71 -0.36™ -0.48™ 0.99™
5x14 -1.43™ 0.19™ 0.21™ -0.11™ 0.10™ -1.29% -1.14™ -57.52™ 0.25™ 0.10" 5.13™
6x7 -0.98™ 0.16™ 0.13" -0.60™ -0.19™ -4.35 0.42™ -66.75™ -0.18™ 0.88 -18.84™
6x8 -0.02™ -0.13™ 0.31™ 0.77% -0.10™ 1.06% 1.04” 55.53" 0.61™ 0.10™ -7.31™
6x9 0.50™ 0.00™ 0.20™ 1.90 -0.10™ 541, 1.40 160.28 -0.14™ -0.37™ 0.06™
6x10 0.84™ 0.20" -0.10%% 0.837 0.28™ 3.55 0.02™ 61.32" 0.06™ 0.71™ 4.48™
6x11 0.73™ 0.58 0.73 2.09 -0.20™ 5.30 -0.19™ 90.19 -0.18™ -0.21™ 10.85™
612 1.10™ 0.41™ 0.92" 135 32" 2.58™ -0.97™ 4.51™ 0.17" -0.24™ 5.51™
6x13 1.20 0.53™ 0.42™ 1.06™ 0.38" 4.35™ 1.13™ 126.02 -0.61™ -0.36™ 18.45™
6x14 2.30 0.56 0.04™ 0.88% 0.85 2.07" 0.75™ 62.3™ 0.89 -1.07 23.16™
7x8 0.12" -0.15™ 20.07" -0.30™ 012 -1.69™ 0.7 -32.82" 0.05™ 0.20™ 315"
7x9 1.23™ 0.31™ 0.31™ 1.88 .34™ 5.42 -0.05™ 101.79 0.11™ -0.20™ 18.12"
7x10 -0.44™ -0.08™ 0.05™ 0.79™ 0.10™ -0.28™ -0.27™ -15.43™ -0.32™ -0.26™ 4.53™
7x11 -0.22™ -0.17" -0.13™ 0.57" -0.02™ 0.94™ -0.61™ 0.91™ 0.35™ 0.32™ -10.41™
7x12 -0.06™ 0.07™ 0.20™ -0.23™ -0.36™ 1.56™ 0.47" 42.40™ -0.49™ -0.82™ -4.56™
7x13 1.12™ 0.28™ 0.88 0.84™ 0.47" 2.42™ 0.71™ 74.60 0.21™ -0.21™ 2.63™
7x14 0.98™ 0.38™ 0.56™ 0.49™ 0.49™ -0.42" 0.74™ 16.86™ 0.33™ 0.21™ 12.55™
8x9 1.16™ -0.06™ 0.08™ -0.97™ 0.51™ 0.07" -0.15™ -2.96"™ 0.06™ 0.24™ 9.40™
8x10 0.15™ 0.31™ 0.49™ -0.89™ -0.17" 0.03"™ -1.37" -44.99™ 0.77% -0.52™ -0.15™
8x11 -1.15™ -0.19™ -0.11™ -0.09™ -0.15™ 0:19™ 0.35™ 19.70™ 0.61™ 0.04™ -26.87"
8x12 0.26™ 0.00™ 0.04™ 0.60™ -0.53% -0.79™ 0.17"™ -5.60™ 0.28"™ -0.16™ 5.14™
8x13 -1.68 -0.09™ 0.03™ -0.16™ -0.86 2.29™ 0.06™ -40.91™ 0.51™ 0.43™ -16.35™
8x14 1.12™ -0.04™ -0.60™ 0.47™ 0.38™ 2.76™ -0.43"™ 33.24™ 0.21™ -0.90" 12.94™
9x10 0.78™ 0.05™ -0.08™ 0.48™ 0.44™ 0.85" 0.68™ 37.49" 0.55" -0.55™ 0.73"
9x11 -0.63™ -0.03™ -0.24™ -1.26" -0.56™ -4.09: -0.33™ 91.77 -0.84 0.41™ 2.46™
9x12 0.46™ 0.01™ -0.33™ -1.50 0.55™ -3.81 0.04™ -70.25"™ 0.21™ -0.21™ 0.58"
9x13 -0.26™ -0.40™ -0.29™ -1.14™ 0.33™ -3.31™ -1.547 -113.90" 0.60™ -0.13™ 0.89™
9x14 0.08™ 0.62 0.65™ -1.34 0.12" -1.06™ 1.95 31.33™ 0.43™ 0.13™ 5.87"
10x11 -0.48™ 0.53™ 0.64™ 0.00™ -0.48™ -2.89™ -0.88™" -79.23" 0.22" -0.21™ -0.83™
10x12 0.55™ 0.11™ 0.39™ 1.23™ 0.96 2.23™ 1.47 88.19 0.19™ 0.26™ 16.29™
10x13 1.14™ 0.47" 0.21™ 0.82™ 0.68™ -0.71™ -0.02% -11.89™ 0.21™ 0.04™ 8.35™
10x14 -0.24™ 0.35™ 0.50™ 0.17% 0.15™ 3.21™ 0.40™ 69.17" 0.02™ 0.22™ 8.38™
11x12 0.16™ 0.13% 0.14™ -0.85™ -0.38™ 278" -0.34™ 40.17" -0.72" -0.11™ 0.75™
11x13 -1.96 -0.86 -0.55™ -0.87™ 0.55™ -3.22™ 0.17" -56:39™ 0.74™ 0.11™ -25.95™
11x14 0.79™ 0.19™ 0.30™ -0.44™ 1.30™ -0.43™ 0.59™ 12.84™ -0.25™ 0.50™ 7.04™
12x13 0.15™ 0.52™ 0.10™ 0.64™ 0.55™ 3.70 0.01™ 65.11™ -0.30™ 0.01™ 1.85™
12x14 0.14™ -0.10™ 0.00™ -0.73™ -0.48™ 1.45™ 0.21™ 30.33% 0.54™ 0.30™ -10.17™
13x14 2.05 0.53™ 0.80 0.91™ 0.70™ 241" 0.85™ 74.63 0.40™ -0.05™ 18.30™
S.E. 0.81 0.29 0.35 0.65 0.38 1.74 0.59 35.64 0.41 0.44 16.24
Jls (gme e IS

ns: Non-significant,

PHT: Plant Height; EHT: Ear Height; EL: Ear Length; ED: Ear Diameter; KN/ER: Grain No./Ear Row; RN/E: Row No./Ear; GN/E: Grain No./Ear; 100GW:

100 Grain Weight; CP: Cob Percent; GW/E: Grain Weight / Ear.
* and **: Significant at the 5% and 1% probability levels, respectively
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Table 4- Heterosis values of hybrids compared to the superior parent for yield, plant height, ear height, ear length, ear diameter, kernel/ear row, row/ear, kernel

numbet/ear, 100kernel weight, cob percent, kernel weight/ear, between 14 inbred lines of maize

3 4l slis sy sl &l sl s Ao
b % 435 Slas S gl Slop i) N Jsb IN ks I sy I s als IN s &l Ao 0) N I s 4l 0

Crosses Yield PHT EHT EL ED K/ER R/E K no./E 100KW cp KW/E
X2 24T 1.27 124 177 0.13™ 853 2.67 102.05 -0.91™ -1.77 26.07"
1x3 3417 0.72% -0.28% -113» -0.38™ 2.40™ -0.20™ 26.45" -0.72™ -0.70™ 117.62"
1x4 3.48 1517 0.67% -1.00™ 2.29 7.07 1.20™ 14832 -0.58™ 2297 64.48
1x5 097" 1.48” 1.567 -0.77™ -0.18™ 2.80™ 0.40™ 49.95™ -0.82™ -1.28" 12.08™
1x6 2.10 0.93 1.10 -0.73% 0.60™ 7.87 -0.67" 217.78 -0.23" 291 24.78™
1x7 -0.64™ 0.427 0.29™ -0.32% 122 0.27" 0.93™ -36.64™ -0.47™ -0.14™ -31.80™
1x8 2.08" 2,017, 2.377 245 0.66™ 10.637 247 80.71" 0.50™ -0.48™ 15.48™
1x9 2.18 1.327 L1 0.73™ 0.57™ 1140 047" 271.38 -0.16™ -3.07 50.50
1x10 0.92™ 0.89" 115" 021™ 0.26™ TAT -1.07™ 79.08" 0.11™ -1.14™ 16.23™
Ix11 3.85 1.37 133 -0.25™ -0.29™ 10.80 267 162.83 0.73™ -1.32 65.52
1x12 0.11% 1.017 1917 0.26" 0.03% 8407 -1.87", 47.47™ -0.34™ -1.12 5.78™
1x13 2.17 0.82 1.59 0.55™ -0.67™ 1047 -3.33 58.20™ 0.68™ -0.67" 18.21™
1x14 1.99% 167, 123" 1.10™ 1437 8.80" -1.07% 191417 1.99° 2367 44.017
2x3 2.82 1.927 091" 0.30"™ 0.26" 9.70” 0.40™ 276.00"" -1.23™ -1.337 3239"
2x4 1.96™ 1617 1.977 1.45™ 1.39 5.80 -0.13™ 197.31 -1.10™ -2.007 67.17
2x5 0.62" 1.36” 2.36 L46™ 0.65% 1.20™ 1.20™ 52.83™ -0.28™ 231 10.96™
2x6 0.04™ 0.79" 0.74™ -1.27" 0.53™ 1.50™ -0.13™ 22.59" -2.61 -1.05™ 8.98™
2x7 0.13™ 1.287 0.84™ 0.52" 0.33™ 0:30™ 0.80™ 40.64™ -1.04™ -1.687 -6.82"
2x8 0.77" 1.31 1.37 -1.7 0.24™ “1.30s 187 5221" -0.86™ -1.39", -11.95™
2x9 2.62 1477 2,027 2.82" 2.03° 9.50" 3.73 300.69" 1.14™ -2.74 32.947
2x10 2.22 0.93 1.29 0.65™ 0.24™ 1.83 1.33% 117.67 2.10 0.71% 33.72
2x11 1.58™ 2357 171" 0.60™ -0.82" 233" 1.33™ 96.80" L.47™ -1.747 21.13™
212 1.63% 1.40” 0.82% -1.56™ 147 3.87" 0.40™ 174.93 2.08 -3.167 171
2x13 2.51° 0.76], 1.807 Lie 0.15™ 433m -1.53" 28.07" 147" -1.797 18.47™
2x14 1.26™ 118 1.13 -1.23™ 0.71™ 9.73 0.27" 163,09 -1.60™ -1.68 41.84
3x4 -1.96™ 0.48™ 0.46™ -1.41™ -0.74™ 0.07™ 0.807 3576 1.26™ -0.87" 6.97™
3x5 -0.68™ 1.24 0.20™ 0.59™ 0.35™ 0.20™ 2.13 77.95" -1.74™ -1.48" 0.39"
3x6 2.14° 1397 0.07™ 1227 0.09™ 9.20" -0.27% 268.35" 0.87™ 2.79 20.39™
3x7 -0.64™ 1.28 0.36n 1.33™ -1.50 1.60™ 0.13™ 21.15™ -0.65™ -0.46™ -30.84™
3x8 0.71™ 1217 0.99° 121 -0.74™ 7277 0.07" 156.397 -0.56™ -1.577 6.43™
3x9 1.85™ 1.00 0.62" -1.43™ 0.24" 6.70 2.00 308.77 1.28™ -2.24 40.39
3x10 1.20™ 0.61™ 097" -0.73™ 0.52™ 1.50™ 0.93™ 75.24% -1.78™ -1.19° 48.53"
3x11 2.75 0.33™ 0.02" -0.17™ -1.23 6.67 0.67" 24008 0.23" -1.13™ 28.24™
3x12 0.22m 0.72™ -0.34™ -0.07™ -0.65™ 237™ 1.33™ 107.20 0.81™ -0.03™ -14.71"
3x13 2.93 0.45™ 0.22" -0.63™ 0.40™ 7.00 1.20™ 120.88 0.17" -1.437 26.49™
3x14 1.58™ 1107 0.76™ 0.00™ 0.96™ 0.73™ 0.27" 113317 0.31™ 2.077 37.81™
4x5 1.44™ 2.04 2.07 3.29 047" 8.67 1.60 186.77 -1.33% -1.417 6.84"
4x6 1.82™ 1857 1.647 0.81™ 0.96™ 6.737 1.20" 248.93" L.66™ -1.887 34.94
4x7 -1.34™ 0.82" 1147 -1.95 0.11™ -6.73" 2.00 -44.40™ -1.54™ -1.317 -30.90™
4x8 3.85 256 2,147 1.59™ 0.11™ 7.507 -0.60™ 120.54", 0.50™ -1.72 25.38™
4x9 1.80™ 2.20 2.61 0.91™ 0.89™ 7.20 3.407 339.36. 228 -1.10™ 45.68
4x10 0.38™ 1387 1417 125" 0.31"™ 5.87 3.40 221.647 227 0.41™ 14.06™
4x11 1.72% 247 1.96 0.35™ -1.38 3.07 0.53™ 157.73 -1.52% -1.13™ 32.80
4x12 1.97™ 1647 1.447 127" -0.07™ 2.30™ 2.00° 115.56" -1.60™ -1.62 14.42™
4x13 0.69" 1.59 1.48 -1.27% 0727 2.00" 0.20™ 53.19" 233 -1.15™ 21.13™
4x14 1.54™ 2397 1.897 274" 114’ 4.80° 173 193.637 152%™ -2.037 35.46
5%6 -1.28™ 1.35 1.19 -0.04™ 0.34" 3.80™ 1.20™ 13627 -1.66™ -1.48 -19.41
5x7 L71™ 1567 1.267 127" 0.12™ -2.00™ 027" -39.17™ 0.91™ -0.59™ 4.95™
5x8 -0.78™ 1.307 1.527 0.39" 0.18" 0.70" 0.60" -1.90™, -1.23™ -0.32% -6.95™
5x9 -0.26™ 1.22 1.93 1.08™ 0.16™ -0.20™ 1.80 61.55 -1.49™ -1.67 6.99™
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Table 4- Continue
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Crosses Yield PHT EHT EL ED K/ER R/E K no./E 100KW CP KW/E
5%10 217 0.90", 1.09 ~0.80™ 20.02™ 147 173 -69.50™ 174 20.99™ 38.10
5x11 -0.03" . 0.79" -1.43" -0.39" -1.00™ -0.47™ 97.39 -1.66™ -0.34" -12.34"™
5%12 -0.41™ 0.69™ 1.28" 0.06™ 0.08"™ 0.00™ 1.00™ 46.44™ 021" -0.85" -3.74"
5%13 -1.12m 0.61™ 0.54" 0.44" 0.30™ 3.70™ -0.47™ 74.42™ -1.99 -1.17 9320
5x14 2.62" 1587 1.56™ -0.23™ 0.34"™ -1.70™ -1.07™ 23.79™ -1.53™ -1.57" 341
6x7 -1.88" 0.84 0.87" 0.08" 0.55™ -5.60 1.00™ -15.47™ -1.34 -0.69™ -53.29
6x8 0.44™ L19” 167" 0.81™ -0.66"™ 443" 2.00" 154.427 -1.33™ -0.94™ 2717
6x9 225 1.34 1.38 3.887 0.56™ 13.17" 4.13 405.78"" -1.13™ -1.93 16.61™
6x10 2.96" 417 0.98) 1.957 0.37™ 6.37" 1.07™ 178417 -1.52" -0.41™ 11.99™
6x11 1.62™ 1.88 1.80 420 -1.11 12.33 0.40™ 239.97 -1.06™ -1.66 12.81™
6x12 1.38™ 1267 1.937 0.90™ 0.41™ 6.47" -1.07" 157.417 -1.25"™ -1.827 -11.65™
6x13 248 1.53 1.54 2.63 0.31" 8.67 1.47™ 220.37 -1.70™ -1.88 18.80"
6x14 5.03” 2.18" 1.417 3237 1.57” 11.67" 2.00 289.92" 0.13™ -2.19™ 4425
7x8 -0.03"™ 0.49™ 0.80™ 0.45™ -0.14" -2.93™ -0.07™ 9.76™, -0.41™ -0.66™ -10.69™
7%9 0.89" 0.86 1.28 2,057 0.46™ 3.37" 1.80 173.15 -0.99™ -1.70 -0.55™
7x10 -2.00™ 0.32™ 0.64" 1.69 -0.66"™ -1.53™ 0.67™ 13.65™ -1.92™ -0.81™ -32.71"
7x11 -0.78" 0.33™ 0.45™ -0.22" -0.38" 287" -1.07™ 1.47™ -0.67™ 0.03" -36.46
7x12 -1.28™ 0.70™ 091" 0.03™ -0.70"™ 0.73" 0.67™ 37.73" -1.25™ -1.60 -20.68
7x13 0.62" 0.49™ 1517 1.05™ 0.63" 1.90™ 0.00™ 14433 -1.44" 0.77" -23.25™
7x14 -0.03™ 1277 1.447 0.97™ 0.36 327 1.87 25.60™ -0.57™ -1.33 -11.56™
8x9 2.19 1137 1.407 -1.28 0.43" 2.63™ 2.07 115.99 -0.61™ -0.73™ 531
8x10 -0.04"™ 1367 170" 0.48" -1.13 2.87% -0.80™ 31.69™ -0.40™ -0.94™ -22.80™
8x11 -0.34" 0.95° 1.09° -1.37% -0.46™ 1.00™ 0.27" 67.94™ 0.02™ -0.71™ -38.34
8x12 1.29™ 0.81° 118" 0.98" -1.08 3.00" -0:40™ 37.33™ -0.95™ -1.03™ -6.67™
8x13 -0.81" 076, 1.28 -0.44" -0.89" 1.80™ -0.40" 25.23™ -1.31m 037" 27.65™
8x14 1.50™ 1497 0.88™ 0.47" 0.05" 4.53 0.30™ 89.59" -0.67™ -1.917 3.41™
9x10 1.90™ 1257 0.96 1.25™ 0.70™ 2.87° 3.00 174.65 -1.98™ -1.61 13.03™
9x11 0.82" 1.25 0.79"™ 0.62" -0.99" 1.10™ 1.33™ 78.08™ -1.68™ -0.98™ 20.20™
9x12 1.30™ 0.73™ 0.82" -2.30 1.13 -0.73" 1.13™ 102.72 -1.14 -1.727 1.99™
9x13 1.57" 0.59™ 0.79™ 0.08"™ 0.75" 0.20" -0.13™ 0.53™ -0.45™ -1.597 17.00™
9x14 1.75™ 2117 1.977 0.58"™ 0.77" 5.10 447 234.29 -1.15™ -1.40 21.02™
10x11 -0.26™ 1.79 160" 0.20™ -1.78 -2.63™ -0.87™ -12.87™ -1.41™ -0.65™ -1.66™
10x12 0.16™ 0.69™ 1267 115" 0.65™ 5.47 173 149.33 -1.66™ -0.29™ -3.66™
10x13 1.75% 1447 1217 1.61 0.21™ 2.83™ -0.27% 60.26™ -0.49™ -0.49™ 5.90™
10x14 1.95™ 1.69” 1767 1.25™ 1.407 443 2.00 143.73"" -0.04™ -0.87™ 40.18
11x12 0.78" 0.80 1.00 -2.61 -1.27 4.10™ -1.47™ 134.16 -1.99 -0.77™ -8.02"
11x13 -0.66™ 0.36™ 0.71™ -0.61" -0.93" -1.47™ 0.53" -12.75" -1.57™ -0.33™ -17.21™
11x14 1.59™ 162" 1637 0.59™ 0.62" 5.00" 0.80™ 120.08" -0.75™ -0.93™ 19.34"
12x13 0.83" 0.90° 1.00 -0.13" 0.50 8.30 -1.40™ 103.53 -1.78™ -0.71™ -6.76™
12x14 0.32" 097" 1.14° -1.22 0.15™ 3.73™ 0.67" 140.697 -0.62™ -1.257, -17.00™
13x14 3.42 1.67 2.15 245 0.86" 5.13 0.80" 126.45 0.39™ -1.53 28.98™
S.E. 1.05 0.38 0.45 0.84 0.49 2.26 0.77 46.44 1.00 0.58 16.24
s 6""’".)?; as

ns: Non-Significant,

.L«:):\}OJ@:—\C#):):@M%:JJI-\{:**}#

PHT: Plant Height; EHT: Ear Height; EL: Ear Length; ED: Ear Diameter; KN/ER: Grain No./Ear Row; RN/E: Row No./Ear; GN/E: Grain No./Ear; 100GW: 100 Grain Weight;

CP: Cob Percent; GW/E: Grain Weight / Ear

* and **: Significant at the 5% and 1% probability levels, respectively
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Study of the gene action in controlling agronomic traits in maize (Zea mays L.)
-using diallel crossing design*

Mostafavi, Kh.!, R. Choukan?, M. Taeb®, M. R. Bihamta®, and
E. Majidi Heravan®

ABSTRACT
Mostafavi, Kh., R. Choukan, M. Taeb, M. R. Bihamta, and E. Majidi Heravan. 2009. Study of the gene
action in controlling agronomic traits in maize (Zea Mays L.) -using diallel crossing design. Iranian Journal of

Crop Sciences. 10(4):331-348 (in Persian).

Study of the action of genes involved in controlling grain yield, plant height, ear height, ear length, ear
diameter, grain/ear row, row no./ear, grain no./ear, 100 grain weight, cob percent, grain weight/ear, in maize, a
diallel cross with 14 inbred lines was carried out. Parents and their F1's were tested using randomized complete
block (RCB) design with three replications in Research station of Seed and Plant Improvement Institute, Karaj in
2006 cropping season. Significant (p<0.01) differences were observed among genotypes for all traits, therefore
Griffing’s method 2, model 1 was used for subsequent diallel analysis. Variances due to general combining
ability (GCA) and specific combining ability (SCA) were significant (P < 0.01), for all traits. Results indicated
that for ear diameter, number of grain.row per ear, 100 grain weight and additive gene effects were more
important than non additive gene effects, but for grain yield, plant height, ear height, number of grain per row
and number of grain per ear, non-additive gene effects were more important. For ear length, cob percent and
grain weight per ear, both additive and non additive gene effects were important. High broad sense heritability
observed for all traits (>60%); the estimate of narrow sense heritability for yield was 25%, high value belonged
to the number of grain row. per ear (71%) and low value obtained for ear height (18%). Parents with high GCA
for grain yield were/K19/1, K166B and K3615/2 inbred lines. For other traits, GCA effect was significant in
about 50% of the inbred lines. SCA effect was significant in few crosses for all the traits. The highest heterosis

for grain yield was observed in A679 x K3493/1 cross.
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Received: June, 2008

* Ph.D. thesis of the first author.

1- Former Ph.D. student, Sciences and Research Unit, Azad University, Tehran, Iran (Corresponding author).
(Mostafavikh@yahoo.com)

2- Assistant Prof., Seed and Plant Improvement Institute, Karaj, Iran

3- Assistant Prof., Islamic Azad University, Sciences and Research Branch, Tehran, Iran.
4- Prof., Agriculture & Natural Resources Campus. University of Tehran, Karaj, Iran

5- Prof., Agricultural Biotechnology Research Institute of Iran, Karaj, Iran



