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Genetic Analysis of Drought Tolerance in Maize (Zea mays L.)
Using Diallel Method
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Table 1. ANOVA for different characters of maize in stress and non- stress conditions and their correlation coefficients with grain yield

MS ol 8ok
=3 s 5 Slas < ize oy I i I e FE 08 ) ek Ut
DA e gsl5T Grain yield 1000 Kernel weight Ear diameter Ear length ASI
5.0.V. df. N S N S N ) N S N S
Replication A5 2 534.27* 651.87 101.75 381.1 (.004 0.22 i.44 1.35 221 6.78*
Treatment S 20 5480.13%*  3382.23%+  2390.00%+ 1097.67**  0.650%*  (1.58+* 24.3]*+ 22.05%= 7.25%* 4,92+
Error L 40 127.66 418.82 311.84 376.87 0.020 0.04 1.05 1.06 1.69 1.54
C.V.% D iy i 9.78 23.13 6.96 9.02 3.18 4.92 6.49 7.2 24.09 25.56
RR LS RV

Correlation coefficient with grain yield 0.73%* 0.48* 0.76%* 0.77**  (.86%* 0.87** .0 55++ 041

S = Stress condition oS 2= S
N = Non-stress condition IR TH N
* and ** : Significant at 5% and 1% of probability levels, respectively. e )3 IS g s T4 [ 45 g g g RE R

ASI: Anthesis-Silking Interval
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Table 2. Comparison of the means of characters using Duncan,s method

oyl Fla YWy ot Gls 5 Slas IS I b I J b KL Ty st
No. Parents and crosses® Grain yield (g/plant) 1000 kernel weight (g) Ear diameter {cm) Ear length (cm) ASI

N S N S N S N S N S
] 1 519 gh 48.4 ef 202.6 ¢f 190.6 be 4.59 def 446ab 1130¢g 10.59 hij 6.33abcd  6.67 abe
2 2 52.9 gh 48.9 of 210.8 def 1692 abc 382¢ 376cde 11.50fg 11.49 ghi 7.33 abc 6.00 abed
3 3 78.4 1z 52.6 def 1994 f 177.1¢ 445 fF 408 bcd 1223 elg 9.80 jj 433 bede  4.67 abed
4 4 503¢ 14.1 ef 209.2 det 206.3 abc 375 325°¢f 1548 hed  11.30 ghij 5.33 abcde  6.67 abc
5 5 6ldg jtef 257.8 abc 2375ab 390¢g 329ef 1493 cd 12.53 fgh 5.33 abcde  6.67 abe
6 6 339h 312¢ 251.9bed 217.9 abe 37e 360def 1057g 8389;j 833a 4.33 abed
7 1x2 102.7 ef 87.1 bede 2442 cde 201.6 abc 4.65 cdef 449ab 14.03 de 15.04 bedef  6.33abed  7.00ab
8§ Ix3 116.7 de 104.6 abc 249.6 bed 226.9 abc 521a 481a 14.00 de 14.23 def 6.67abed  7.67a
9 1x4 154.4 abc 107.1 abc 248.9 bed 215.4 abe 4.99 abe 456ab 1873 a 17.50 ab 467 bede 4.67 abed
10 1x5 155.1abec  109.5 abe 265.7 abc 212.3 abe 5.03 ab 446 4b 18.60a 17.33 ab 467bcde  6.67 abe
11 1x6 101.6ef 71.4 cdef 248.6 bed 189.4 be 5.06 ab 426bc  13.80def 13.30efg 6.67abcd  7.00 abc
12 2x3 142.2bed  104.3 abe 262.7 abe 232.7 ab 4.89 abcde 450ab  15.63bcd  14.50 cdef 3.67 de 433 be
13 2x4 155.0 abe 1495 a 264.3 abe 24192 455 ef 417bc 19272 1790a 667abed 433 bc
14 2x5 158.4 abc 113.0 abe 286.0 abc 228.3 ab 4,71 bedef 4.40ab 18.67a 16.33 abed 333 de 433 be
15 2x6 119.4 de 86.1 bede 259.9 abe 213.6 abc 4.94 abed 436ab 14.80cd 14.40 def 5.67 abcde  6.33 abc
16 3xd 163.5 ab 114.9 abe 274.0 abe 233.2 ab 4.79 bedef 445ab 1883 a 16.40 abed 4.00 cde 3.00d
17 3%5 178.9a 1349 ab 293.7 ab 243.6a 5.08 ab 483 a 19.03 a 17.07 abe 267¢ 367cd
18 3x6 123.1de 108.7 abe 2528 bed 190.7 be 5.04 ab 4.45ab  1577bed 13.20fg 3.67de 5.00 abcd
19 4x5 142.9 bed 100.5 abed 273.3 abc 210.1 be 4,58 def 4.09bed 18672 16.80 abcd 6.00 abede  5.00 abede
20 4x6 137.2 cd 104.3 abe 272.7 abe 237.1 ab 4.92 abcde 443ab 17.10abc 16.20 abed 7.67 ab 6.00 abed
21 5x6 1253 de 102.8 abc 3004 a 216.7 abc 4,79 bedef 4.58ab 1793 ab 15.80 abede  4.00 cde 5.67 abed

S = Stress condition Ao z=8

N = Non-stress condition

Means with similar letters in each column are not sigaificantly different.

* Parent 1 = K 104/3; Parent 2 = K760/7; Parent 3 = K1515; Parent 4 = K18; Parent 5 = K19; Parent 6=K1264/1

ASI: Anthesis-Silking Interval
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Table 3. Estimate of general combining ability (GCA) and specific combining ability (SCA) of different characters of maize

Dl pr S
PR wis > Slee &ls 5m 05 I ks N J b FE a8 b ol
ks pln (5315 Grain yield 1000 Kemnel weight Ear diameter Ear length ASI

S.0.V, df, N S N ) N S N S N S
GCA eSS s 5 1061.84*  921.64 1153.75% 395.9* 0.55%*  021* 13.24* 6.04* 4.53* 241
SCA P N PN, g SN KR 2082.53*%  2576.14*  682.23*  355.8* 0.67*F  Q.18*%*  §39* T79%  1.72* 1.38*
Error ks 40 42.58 989.51 104.34 125.6 212 0.02 0.35 0.35  0.56 0.52
GCA/SCA 0.51" -- 1.69" L11™  0.82™ 1.20™ 2.07% 0.78™  2.64™ 1.75%
$ = Siress condition o5 a2

N = Non-stress condition

* and ** : Significant at 5% and 1% of probabitity levels, respectively.

ASI: Anthesis-Silking Interval
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Table 4. Estimate of the GCA effects of the parents

Cgd e S e SE g

o skt oeellig a5 Shes s im0y IO s N Jgb S G0 T )b dols
No. Parents Grain yield 1000 kernel weight Ear diameter Ear length ASI
N S N S N 5 N S N 8
1 K 10473 -9.287* J -13.866* -10.071#* 0.201 0.189 -1.063 -0.200 0.486 c.oy‘.\w*
2 K 760/7 -3.158% - -4.823* 1.136 -0.133 -0.020 -0.613 0.122 0.319 -0.028
3 K 515 9.329* - 5.780* -3.253 0.176 0.193 -0.321 -0.657 -1.056% -0.694
4 K18 10.569* - ~3.313 5.366* -0.140 -0.223 1.654% 0.897¢ 0.236 -0.278
5 K19 9.330* - 20.030% 9.817* -0.060 -0.091 1.562% 1.031* -0.806 0.014
6 K 1264/1 -16.782* - 7.751* -2.996 -0.044 -0.048 -1.221 -1.193* 0.819 0.014
(Gi) il kst 2.844 - 3.559 3.730 0.323 0.433 1.288 0.859 0.965 0.943
(Gi-Gj) T 3.540 - 4.430 4.640 0.402 0.539 1.603 1.06% 1.201 1.174

S = Stress condition S kel 5=8
N = Non-stress condition oA Ok bt =N

* and ** : Significant at 3% and 1% of probability levels, respectively. s 52 255 g Loy TP TR DL L

ASI: Anthesis-Silking Interval
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Table 5. Estimate of the SCA effects of the crosses

. PEPPR W s e 03s JSE G0 b Ut
c s’ o Grain yield 1000 kernel weight Ear diameter Ear length ASJ
rosses N S N S N S N S N S

12 -0.33 -7.57 8.96" -4.85 -0.056 0.087 -0.049 0.806 0.131 0.548
1x3 0.09 19.91* 15.24" 2487 0.138 0.186 -0.374 0.778 1.840° 1.881°

1x4 37.58 472 12.08 4.76 0.291 0.026 2.385" 2.491° -1.452 -1.536

1x5 39.52 13.82" 8.57" 2.74 0.257 0.128 2.376" 2.190° 0411 0.173

1x6 12.15" 1327 2.33 -12.85 0.264 -0.116 0.326 0.380 -0.036 0.506

23 20.54 29517 19.32° 19.47 0.209 0.092 0.810 0.723 -0.994 -0.452

x4 3207 59.65" 18.49" 20.02* 0.186 0.176 2.468" 2.5697 0.714 -0.869

2x5 36.67 29.85° 17.24 1.98 0.272 0273 1.960° 0.868 -1.577 -1.161

2x6 23.77 14,01 3.04 0.12 0.479 0.193 0.876 1.158 -0.869 0.839

3xd 3012 4.36 29.13" 15.73* 0.119 0.245 1.743 1.814% -0.577 -1.536

3x5 44.75" 31.08 25.52° 21.74" 0.329 0.493 2.035* 2.380° -0.869 -1.161

36 15.06° 15.87 -3.18 -18.39° 0.273 0.066 1.5517 0.703 -1,494 0.173

4x5 7.48" 9.62 2.36 -20.46" 0.146 0.166 -0.307 0.593 1.173 -0.244

46 27.86" 24.49 14.27 19.40° 0.466 0.463 0.910 2183 1.214 0.760

56 17.25° 20.71° 18.66" -5.49 0.219 0.478 1.835° 1.649" -1.411 0.131

Sii e 4.714 1035 5.893 6.178 0.535 0.72 1.418 1.423 1.599 1.563

Sij o LD 4283 9.405 5.359 5.614 0.486 0.65 1.288 1.293 1.488 1.42

§ = Stress condition A i 5=

N = Non-stress condition

* and ** ; Significant at 5% and 1% of probability levels, respectively.

(1): See Table 2.

ASI: Anthesis-Silking Interval
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Table 6 . Estimate of the additve and dominance variances in

the non- stress condition

Sl l !Bl sl
3 i Dominance var. Additive var.
Row Character 3,7, WP 2557 N
Estimate Percentage_ Estimate Percentage
THESIK
! Grain yield 2039.95 100.00 -255.17 0.00
, <ha a0y
1000 kerne!l weight 577.88 83.06 117.88 16.50
4 S i
Ear diameter 0.22 100.00 -0.01 0.00
; 9 S
Ear length 6.04 77.94 1.71 22.06
s JEEes £ y4h dlats
ASI 1.15 62.16 0.7 3784

ASE Anthesis-Silking Interval

oA Bl s Cle 5 a1 Gl il 5ty 35T, Y g
Table 7. Estimate of the additive and dominance variances in the stress condition

Sl il el A ol
sy S Dominance var. Additive var,
Row Character 3,57 NV 3580 Loy

Estimate Percentage Estimate Percentage
435 Sl
! Grain yield 1586.63 100.00 -413.62 0.00
2 ala e 05
1000 kernel weight 230.21 95.83 16.02 4.17
3 JY, i
Ear Diameter 0.15 93.75 0.0t 6.25
. I U
Ear length 7.43 100.00 -0.44 0.00
< FE 08 b i
’ ASI 0.87 76.99 0.26 23.00

ASI: Anthesis-Silking Interval
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