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Evaluation of drought resistance on maize inbred lines under
special drought conditions

MENG Qing-li', ZHAO Ning-juan', ZHANG Yu-wen', QU Yang',
ZHANG Hua-feng', HU Yin-gang*
(1. Agricultural Science Institute of Baojl, Qishan, Shaanxi 722499, China;
2. Northwest A&F University/ State Key Laboratory of Crop Stress Biology for Arid Areas, Yangling, Shaanxi 712100, China)

Abstract: In order to excavate and use drought resistance maize germplasm resources, and to select high yield and
drought resistance maize seeds, 58 elite inbred lines had been evaluated on their drought resistance by use of water con-
trol during the growth period. Dendrogram of drought resistance and genetic group had been clustered at the same time.
The results showed that the yield decreasing range reached 40.6% ~ 100% , and the average yield was decreased by
81.6% under special drought condition. Seed setting rate, ear rows, kernels per row, and seed-producing ratio had sig-
nificant or very significant correlations with drought resistance coefficients and indexes. They could be used as key indica-
tors of drought resistance of maize inbred lines. 58 inbred lines could be divided into 3 groups according to their drought
resistance. K12, PB1139, RD6 had particular resistance ability on drought stress. Inbred lines CL11, ZHENGSS,
P138, SPECIAL EARLY MAIZE, Fi45 -5 had great potential on drought — resistance. In order to use their heterosis,
58 inbred lines could be divided to 2 groups according to their genetic distances. CLI1 and ZHENG 58 belonged to A
group and K12, PB1139, RD6, Fi45 -5, P138 and SPECIAL EARLY MAIZE belonged to B group.

Keywords: special drought conditions; maize inbred lines; drought resistance; genetic analysis
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Table 1  The correlation coefficients of drought resistance evaluation indicators
e \ \
gz £ - P g -~ 4 L5
Aoy BEEL RO e TR TR R e D)
- Famfal #kes  Ear MK RITH o . ES 4
Fabr Leaf A L. Seed Kernels 100- K= Seed
. Ahthesis Plant positi . Ear Ear . . Drought
Indicators water o X setting per seed Grain  producing R
silking height on length Tows . . resistance
conser- . . rate row weight  moisture percentage _—
. interval height coefficient
vation
Ty 2 a] B et [a] 0.10
Anthesis-silking interval ’
FK Plant height -0.22 -0.27"
HafL
Ear position height -0.10 -0.03 0.30
A
IR 0.17  -0.27° 0.7  -0.11
Seed setting rate
B Far length -0.07 0.04 -0.06 -0.11 0.10
FEATHL Ear rows 0.22 -0.08 -0.08 -0.10 0.40" " 0.17
T 0.18 0.06 -0.02 -0.25 0.26° 0.28° 0.47°
Kermnels per row
AR :
100-seed weight -0.24 -0.05 -0.02 -0.03 0.11 0.33 0.23 0.08
N A Sl L
/H’?Fiaﬂii -0.03 -0.07 0.08 0.00 0.03 -0.10 0.10 0.08 -0.02
Grain moisture
Seed-producing -0.04 0.09 0.05 -0.04 0.29° -0.04 0.527 0.24 0.24 0.23
percentage
P FREL
Drought resistance -0.01 -0.12  0.20 0.05 0.78°" 0.18 0.45"" 0.26" 0.17 0.05 0.61""
coefficient
B R
Drought resistance 0.07 -0.06 0.11 -0.16 0.47°" 0.04 0.17 0.20 0.07 0.00 0.40°" 0.56""

index
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Table 2 Drought resistance coefficients, indexes and D values of 58 maize inbred lines

i W AT w Ol el
Name resistance resistance A Name resistance resistance R
coefficient index D value coefficient index D value
CL11 0.483 0.372 0.899 7% 9058 Xun 9058 0.304 0.009 0.586
04-1 0.209 0.279 0.826 L0604 0.166 0.037 0.586
H 58 Zheng 58 0.413 0.252 0.819 PX R 14 PX mix 14 0.161 0.030 0.581
178 0.369 0.135 0.818 M54 0.098 0.110 0.565
FRR 3 Special early maize  0.396 0.412 0.817 2305 0.219 0.187 0.556
P138 0.525 0.301 0.801 PXAQ2 0.107 0.016 0.548
Fd5 -5 0.435 0.523 0.800 776 0.031 0.079 0.543
K 58M Zheng 58M 0.349 0.157 0.788 B3852 0.085 0.175 0.518
02051 0.332 0.091 0.775 PAI118 0.108 0.051 0.516
98-2-2 0.462 0.048 0.766 235 0.074 0.104 0.495
K12 0.594 1.011 0.760 PA1130 0.049 0.007 0.482
BJ2010PA - 1 0.223 0.026 0.754 798 - 1 0.067 0.004 0.481
B162 0.209 0.038 0.744 #7922 Tie 7922 0.027 0.054 0.477
13053 0.232 0.025 0.743 DJ7 0.046 0.004 0.464
Fi72 -2 0.307 0.142 0.734 XSQ110 0.069 0.025 0.443
RD6 0.186 0.975 0.734 H21 0.040 0.003 0.432
1BO14 0.365 0.135 0.720 % A - 351 Bao A - 351 0.045 0.004 0.425
9801 0.243 0.008 0.717 % 313 Xun 313 0.042 0.047 0.421
PHBIM 0.078 0.106 0.715 Fi26 - 1 0.099 0.023 0.387
04005 - 3 0.219 0.159 0.708 2011 0.054 0.114 0.356
L 17 Shenyu 17 0.083 0.365 0.702 2209 0.036 0.007 0.341
# 58 2% Zheng 58 variation  0.272 0.018 0.699 Fi52 0.032 0.010 0.336
1239 0.266 0.035 0.697 889 0.019 0.032 0.315
Cl11-1 0.082 0.361 0.682 F 319 Qi 319 0.015 0.029 0.314
Kx99 - 25 0.245 0.106 0.664 PHOAT 0.008 0.010 0.308
PB1139 0.583 0.679 0.643 K22 0.012 0.017 0.288
06027 - 3 0.197 0.009 0.593 P 533 Ji 533 0.008 0.004 0.260
H 330-87Zi330-8 0.062 0.202 0.590 2009 0.014 0.043 0.239
Fi63 0.200 0.153 0.588 97-25-2 0.015 0.009 0.203
YIH Average 0.184 0.144 0.582
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Dendrogram of drought resistance for 58 maize inbred lines

K3 BITEXRNBMRBELE

Table 3 Classification of drought resistance and genetic backgrounds of 58 maize inbred lines
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Drought resistance evaluation
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