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Genetic diversity Study of corn (Zea mays L.) genotypes for morpho-physiological
traits under drought stress
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Table 1. Names of the studied hybrids in the experiment

3y L ) L s
Row Hybrid Row Hybrid
1 KSC 704 11 KLM 75010/4-4-1-2-1-1 X MO17
2 KSC 700 12 KLM 75010/4-4-1-2-1-1 X B73
3 KSC 720 13 BC 666
4 20 NSX K 19 14 BC 678
5 KLM 76002/4-2-1-2-1-1 X K 19/1 15 ZP 677
6 20 NS X K 19/1 16 ZP 684
7 K 47/2-2-1-2-1-1-1 X K 19/1 17 G- 3393
8 KLM 76005/7-1-2-1-1-1 X K 19/1 18 NS 540
9 K 47/2-2-1-2-3-1-1 X K 19/1 19 G- 3261
10 K 74/1 X MO17 20 G- 72019
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Table 2. Analysis of variance of different traits of maize hybrids in four conditions
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Continue Table 2 Analysis of variance of different traits of maize hybrids in four conditions
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Jola 7733 87.33 77 76.66 103 104.3 87.66 103 122.33  146.3 111 120.23  153.67 46.5 159 11.33
Sl 83.66  92.33 82.3 83.66  104.66 125 93 110 134.66 151 122 138.66  193.33 71.66 196 157.67
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Continue Table 2 Analysis of variance of different traits of maize hybrids in four conditions

Slas e ke
gl e I i) S e b IS5 ISy 5 sk S ool S
Sy eal3T
N \Y/ R G N V R G N \Y/ R G N \Y/ R G
B 19  183.93 98.86**  146.74  132.14 444370 2576.73 8054.63 6413.17 16.78 199 1446 8.03 430 2.28** 7.80** 2.6*
SSS 2 330.2 103.44 111031  20.12 1349559 20520.52 56878.53 15788.63 46.18 4 32.3 75.4 5.99 0.44 20.75 9.14
s 38  135.67 30.02 117.29 81.35 700046 3517.29 8826.62 3971.62 14.69 = 2.32 3.82 5.25 4.83 0.4 2.66 1.47
CV% 13.12 8.99 11.01 9.62 18.21 13.98 20.59 12.68 2234 2881 205 2215 2242 2352 21.3 35.6
ol 98.05 60.93 98.28 93.67 459.28 424.05 456.26 496.67 17.15 511 457 1035 6.78 2.72 7.65 2.65
sl 82 46.5 86.66 78 391 379.6 278.54 409.29 1255 4 50 6.4 4.8 1 3.75 0.99
S 115 71.96 114.33 103 517.55 471.61 19594 582.7 21.2 6.89 41 13 9.13 4.2 10.26 6.1
Ols 33 &K Al o3 23=G tljd> 0 5 25=R s ale ey 5=V  Jbj,LT=N 1) Izt o 53 Mol 7 Jlaz| pelae 53 (Mt
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Continue Table 2 Analysis of variance of different traits of maize hybrids in four conditions
Slay e 5o
gl e _— e . CE el o e e
s ot > 8 e S Jsb b B S e dsb b B ol sl ol eodls il Sl
N \Y R G N Vv R G N Vv R G N Vv R G
Sles 19 26.48 44.66* 43.79* 2737 205 51 341 2192 182 8.02** 1.89* 4.48** 11733.35 25639.78** 18335.46** 8200.21*
IS 2 1235 109.54 31044 35841 2081 1.05 1235 35.82 2 1.53 1.55 131 25314.28 2292.37 119419.8 3193
Lo 38 5529 1926 20.15 1887 4.32 7.74 2.13  10.59 1.61 1.21 0.95 157  13083.26 8440.97 6407.16 6017.9
CV% 18.19 17.08 1065 11.86 7.2 13.95 5.03 12 1327 1215 1183 15.02 25.72 23.37 24.45 35.3
oS 40.87 25.68 4212 36.62 2881 19.93 29.05 26.65 8.12 9.06 8.25 8.36 444.66 393.07 327.29 19.63
Jola 30.8 17.6 3473 3146 2766 17.66 26.3 6.33 6.33 6 7 6.33 301 167.5 157 122
Al 4390 33.60 49.82 41.3  30.66 22.33 31 11 9.5 13 9.66 11 55 533 467 327
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Continue Table 2 Analysis of variance of different traits of maize hybrids in four conditions

Sla o e
e A’Ui ollds Lo &5l sldas @l Hm 05 IW Ly s als sl I &l Casy sluws
Ol s syl
N Vv R G N \% R G N \% R G N \% R G
Bl 19 2823 1.86* 5163 852 2080.59** 3134.69* 2571.82* 2400.96* 50.42 81.71* 58.35* 17.88 7.46* 7.8** 13.16** 5.60
IS 2 19.26 0.82 5.49 3.93 218.75 60.87 291.66 1668 9419  15.97 3193 1539 396 163 12257 1.62
Lo 38 2823 136 3754 556 613.48 1792.45 1662.28 1706.66 52.02 17.01 2680 1722 356 165 5.30 412
CV% 359 34.04 2520 30.54 7.70 11.56 19.84 13.71 2552  15.67 21.48 23 1252 8.72 19.32 17.18
oS 7.90 259 2424 71.72 318.75 365.94 205.41 297.83 28.25 26.31 2409 18.01 1508 14.76 1191 11.37
Jola 3.76 120 1740 4.90 266.67 295 150 233.33 18.15 13 1453 1240 10.58 10.56 7.56 8.13
S 1436 463 3740 11.70 350 428.30 266.67 333.33 36 34.26 3146 2230 17.06 1793 1528 14.20
Ole 53 &G d oy 25=G i abe e 55 25=R sy s 25=V  JljiLT=N 7 Jlazo o 55 Mol 70 Jlez elas 55 OoMest
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Continue Table 2 Analysis of variance of different traits of maize hybrids in four conditions
Sl e o SLee
b 4y I . . ds =
St 5T PP e I s I o i &l Ges
N \% R G N \% R G N \% R G N \% R G
Sles 19 4132 83.22**  0.003 574.21* 0.13  0.45** 0.22 0.016*  0.05* 0.025* 0.18** 0.041* 0.04 0.015** 0.023* 0.004
B 2 242.41 1.53 0.001 369.63 0.71 0.195 0.066 0.029 0.08 0.004 0129 0.117 0.07 0.0019 0.003  0.0015
Lo 38 33.93 23.85 0.0019 321.42 0.12 0.17 0.21 0.012 0.024 0.004 0.07 0.032 0.03 0.035 0.01 0.0042
CV% 27.50 21.47 25.76 43.11 8.41 9.30 13.28 5.86 6.84 4.50 12.88 9.68 17.73 5.80 14.73 8.47
oSl 21.14 22.74 0.16 41.58 4.26 4.40 3.51 1.89 2.30 2.39 2.06 1.58 0.98 1.01 0.73 0.77
Jola 14 11.30 0.12 23.53 3.58 3.82 3.09 1.68 1.99 2.63 1.56 1.08 0.62 0.79 0.59 0.69
Al 29.03 35.73 0.25 71.33 4.6 5.78 4.14 2.04 2.65 2.24 2.50 2.07 1.16 1.22 0.94 0.86
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Continue Table 2 Analysis of variance of different traits of maize hybrids in four conditions

Sla o o Sibee
@bhu 4?";_ IN b Sl ez § ol e Jsb ASI eSa s oy als 5 ,Shes
Q‘sz 15
N Vv R G N Vv R G N Vv R G N Vv R G

Jles 19 2.69 3.17** 3.83 1.00 2.62 2.32* 4.48* 2.66 3.41* 1.10* 8.27 1.67* 14.13** 1.67** 2.53** 0.70**
NS 2 2.58 1.70 7.32 6.53 2.81 3.43 4,95 1.55 5 1.10 4,95 5.24 1.43 0.039 0.38 0.009

Lo 38 3.30 0.90 471 0.61 3.23 1.85 6.78 2.44 3.70 1.48 5.81 2.03 0.99 19.15 0.25 0.10
CV% 11.64 6.60 16.76 5.42 18.57 20.6 20 195 20 21 19.97 17.80 11.30 16.63 23 25.8
oSle 15.61 14.29 12.95 14.48 6.08 3.43 6.66 5.30 411 2.40 6.03 2.98 8.80 7.81 2.14 1.50
Sl 13.55 12.60 10.20 13.21 7.66 2 3.66 3.66 2.33 1.33 3 1.66 4,70 1.92 0.69 0.69
SS 17.11 16.80 15.29 15.82 4.66 5.50 8.66 7.33 6.33 3.66 8.66 4.66 12.76 11.39 4.56 2.90
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Table 3. Estimation of Variability of Traits and Heritability

- by LT 30 S
CVe CVe H2, CVr CVe H2,
035 41635 sldad 1530 38 1732 459 280 3120
JSE 55y sl 419 206 45% 179 067 142
B S 5 5B 3w 4171 243 5301 209 072 1209
Sdl o35 5 bl sl 4033 242 5265 201 011 033
Sl 63 3 05 plasl sl 4264 170 3418 204 036 3
S o oS5y sltes 114 010 166 470 259 3031
S5 58 Oy 655 5l 2406 174 2026 - - -
5 g 625 287 910 1666 1017 3724
I glis 763 251 354 1194 786 Vick)
N ) o - - - - - -
&b S Uy g5 d b 2549 486 452
o S o Sy - - - 37125 2910 6103
b S e JS sk - - - 2050 13 3053
TS S e S5 U - - - - - -
b S8 Sllasil slaw 7715 325 416 2059 1662 6522
ok gl 413 sl - - - 3028 1926 4044
skd i 4l sl - - - 4770 1576 1091
sls 58 055 301 693 435 129 578 1997
IO s s 4l - - - 2360 1765 5590
I 55 @ls s, 4536 7560 26.74 1303 970 5540
B oz A 1657 742 676 2005 1956 4534
I s 217 095 128 1178 696 UH
P gy s 5530 404 2653 523 285 2078
4l Gos 547 589 10 847 613 5227
I Jsb - - - 900 608 4567
P PEgUNe - - - 4129 1153 780
a3 o) 4l 3 Shas 4313 2369 8143 - - -
e Sy s =HR 5 e e=CVe 353 O a5 =CVe
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i stls ol Ol s &

CVp CVe H2, CVp CVe H2,

035 &l sl 639 3% 3814 477 37 61
JSE 55l slaws 263 150 229 331 208 3943
U S bl sl 265 202 5864 380 085 505
SLdles 85 5eblis s, sl 261 184 4976 383 159 1719
Sl 63 8 045 pLasl 3 sl 218 130 3571 270 147 2061
S s sy sl 252 103 1662 205 134 7524
G5 58 Oem 5655 sl - - - 458 270 3490
5 gl 657 389 3515 133 489 1861
I glis 1147 318 772 930 487 2141
I 5, - - - 1392 574 1700
b S IS S sk 620 449 5244 2401 930 1500
Sy ol Sy 2734 1711 3919 5128 315 2039
7 e JS Usb 1256 666 2809 1272 459 1305
=6 S S s JS sb 550 224 1668 1422 729 2628
b S Sl slas 1363 677 2468 1906 1178 3818
EY - UNRRE 4582 3720 6593 3739 1228 1078
okd b 4ls sluss 2681 8% 11 3314 1286 1507
wls i3 055 - - - 1468 524 1277
I s s 4l 2535 1346 2818 2319 260 126
I 55 @ls s, 2363 1358 3303 1890 617 1068
I gt 285 1231 1857 4844 4073 2077
Iy i 613 200 1066 1315 164 156
I oy s 1019 2% 857 1585 929 37
Gl s 840 074 078 1640 907 023

I Jb 5% 248 1729 - - -

Sl e 8 s 299 510 291 - - -
LSe35 o) ails 5 Shee 3110 1926 3829 4696 2207 li)e
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Abstract

Drought stress is one of the most important environmental factors that is an abiotic stress and
affects plant performance. This study was conducted with purpose of investigate the effect of drought
stress on different growth stages of 20 maize hybrids in farm of Seed and Plant Improvement Institute
in 2016. Drought stress levels consisted of four experiments (normal irrigation, stress in vegetative
stage, reproductive stress and irrigation interruption as compared to control) in a randomized
complete block design. The results of analysis of variance showed that genotypes in terms of traits in
each non-stress condition, stress in vegetative stage, stress at reproductive stage and alternate
condition have a significant difference at levels of 1 and 5%. According to the results obtained from
genetic parameters, in the normal experiment, the number of days to tassel flower initiation, in the
vegetative stress experiment tassel branching out number, in the reproductive stress experiment the
number of aborted seeds and in the alternate condition days to the drying of the tassel had higher
heritability. The tassel branching out number showed the highest phenotypic variation coefficient
(77.15) and number of seeds per ear row, the highest genotype variation coefficient (75.6) in normal
experiment. Respectively, the number of aborted grains (47.7%) and peduncle outside flag leaf
(29.10%) in the vegetative stress test, had the highest phenotypic and genotypic diversity coefficients.
The highest phenotypic and genotypic diversity coefficients in reproductive stress test were observed
in number of seeds inoculated trait with 45.8% and 37.2%, respectively. In the alternate condition,
the highest phenotypic coefficient belonged to the outside of the flag leaf peduncle with 51.28% and
the highest genotypic coefficient belonged to the ear wood percentage with 40.73%.

Keywords: Vegetative stage, Reproductive stage, Abiotic and Corn.
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