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Evaluation of Drought Tolerance of Commonly Used

Maize Inbred Lines in China
SU Zhi—jun, HAO Zhuan—fang, XIE Chuan—xiao, LI Ming—shun, ZHANG Shi-huang, LI Xin—hai
(Institute of Crop Sciences, Chinese Academy of A gricultural Sciences/

National Key Facilities for Crop Gene Resource and Genetic Improvement, Beijing 100081, China)
Abstract: A total of 196 maize inbred lines were evaluated for drought tolerance with alpha-lattice field design
under two water regimes in 2007, Hainan province and 2008 in Xinjiang province, respectively. The 12 phenotypic
traits including plant stay green, tassel length, plant height, ear height, leaf rolling, kernel weight per ear, hundred
kernels weight, ear row numbers, bared tip, percentage of plant with seeds and kernel number per row were investigat—
ed in these trials. The canonical correlation analysis of 12 traits investigated showed that four traits of plant height, ASI
(Anthesis—silking interval), kernel weight per ear and percentage of plant with seed were identified to evaluate inbred
lines for drought tolerance. Based on factor analysis, integrated DTI (Drought tolerance index) of each inbred line was
calculated to classify the maize inbred lines tested into 4 different drought—tolerant types: drought tolerance, medium
drought tolerance, medium drought susceptible and drought susceptible. 58 maize inbred lines had the same responses
for drought tolerance, including 7 drought tolerant inbred, 14 medium tolerant. These materials were provided for the

breeding of drought—tolerant germplasm base.
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Table 1~ Analysis of phenotypic traits of 196 inbred lines on maize(Hainan)
LEIRN VISLyERN o ME STON] FEAE 7 S BE Frifli2E AR5t Z (%)
Traits Treatment Min Max Mean Range Standard deviation (Y
B (cm) EH HEY 68.0 263.60 196.40 195.60 43.24 22.02
TR e 56.0 248.00 132.81 192.00 42.92 3231
FEAV 155 (cm) IEH 14.0 215.00 74.42 201.00 2432 32.67
TR a 14.6 155.00 50.30 140.40 22.36 44.45
TREFEA: (cm) T HE 16.0 40.20 28.10 24.20 8.70 28.35
TR e 15.0 39.80 23.90 24.80 6.32 22.68
ASI(d) TE 4.0 21.00 2.89 25.00 2.80 96.69
T-EPE -1.0 63.00 6.19 64.00 4.60 74.33
il IEH HE 1.0 3.00 1.01 2.00 0.10 10.03
TR E 1.0 5.00 1.77 4.00 0.85 48.07
FREREE TE T 1.0 4.00 1.39 3.00 0.51 36.94
TEPa 1.0 5.00 1.79 4.00 0.56 31.27
A T (o) TEHHEE 0.0 280.00 58.64 280.00 32.22 54.94
TR e 0.0 120.00 40.12 120.00 81.28 202.56
ORI (g) TEHHERE 8.5 44.70 24.98 36.20 8.22 3291
T a 9.4 4335 24.78 33.93 6.25 2521
TEATEL(T) TR 4.0 28.50 12.92 24.50 2.33 18.07
TR e 4.0 14.00 11.35 10.00 533 47.02
TTRERCRE) WM 6.3 54.50 19.70 48.17 5.56 28.22
T-RPE 2.5 43.00 13.76 40.50 5.63 40.93
F5HIAK (em) IEH T 0.0 4.10 0.48 4.10 0.50 102.86
TR E 0.0 8.08 0.53 8.08 0.61 115.48
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Table 2 Analysis of phenotypic traits of 196 inbred lines on maize (Xinjiang)
P R pisyEe I/IMA HRAE FHE A S FrifEi A5 AL
Traits Treatment Min Max Mean Range Std dev CV%
P =i (cm) 1E T HEE 68.0 395.0 210.01 327.00 36.22 17.25
TEWrn 66.0 248.0 168.15 182.00 30.40 18.08
TV 155 (cm) TEH 14.0 215.0 85.07 201.00 25.08 29.48
T-5n 17.0 155.0 67.68 138.00 18.45 27.27
HEFEA (cm) T HE 16.4 41.7 30.69 25.30 9.14 35.43
T Rha 14.0 41.0 26.20 27.00 6.88 25.48
ASI(d) 1E Y HE R 0.0 21.0 3.92 21.00 3.14 80.14
T Rhia 0.0 63.0 5.59 63.00 5.14 91.82
s TEH 1.0 4.0 1.77 3.00 0.48 27.02
T-E W 1.0 5.0 1.89 4.00 0.60 31.69
L EeliiilEs T EE 1.0 3.0 1.02 2.00 0.14 14.08
T-5n 1.0 5.0 1.14 4.00 0.54 46.99
TR (o) T 0.0 240.0 78.71 240.00 29.97 38.08
T-5ia 0.0 120.0 58.79 120.00 112.07 190.64
R () 1EE 8.5 44.7 30.27 36.20 7.97 26.33
T Rha 9.9 435 29.15 33.45 5.07 17.39
FEATRLTT) TEH T 4.0 20.8 12.69 16.75 243 19.16
T-EWrn 4.0 14.0 11.49 10.00 731 63.66
TTRIERCR) T T 6.3 34.6 21.22 28.30 5.65 26.65
T-5n 3.0 43.0 15.84 40.00 621 39.18
TR (em) TE T 0.0 4.1 0.54 4.10 0.49 90.77
T 5 a 0.0 8.1 0.48 8.10 0.64 132.36
SEIRECH 535 (%) 1 TR 0.0 100.0 87.00 100.00 0.22 25.68
T-EWrn 0.0 100.0 80.00 100.00 0.26 31.76
21 FEMWKAmE M
#x3 BHRMEBEEFESH
Table 3 Combined analysis of variance among the traits
5 SRR FigkE iiZE SIS eI bR Bk it R
Variation source Stay green Tassel length ASI Plant height Ear height Leaf rolling
H A 517.13% 66.43%* 6.53%% 1 405.80%* 2 369.80%* 93923
it B 345.07+* 156.35%+ 344,12+ 2363.27%* 1776.21% 1 406.46%*
gl 2.36 0.00 0.15 2.09 9,33 6.44%
EEEN 1.87%% 2.10%% 1.65% 5.18%% 10.12% 1.39%
52 % x M 1.85%* 1.39%% 1.57%* 2.4 4.50%* 1.13
A5 S YR FlRL T R YRR TR TR SEHRECE SR
Variation source  Ear grain weight ~ 100-kernel weight Rows number per ear Kerels number per row Bare top length  Percentage of seed plants
H 1 909.17%% 1 476.77%% 0.41 232.73%%* 0.15 19.30%%*
ib B 404.75% 0.18 63.74%% 689.66%* 3.12 04,31
G- 2.33 0.85 0.42 0.24 0.09 0.80
HAC & 38.79% 3.46%* 1.45%% 3.27%% 2,504 1.96%
58 % x His, 29.17%* 1.97%# 1.21% 2.24%% 1.38%* 1.50%*

T N 5% K, g 1% 5 F K,

Note: * indicates the significance at 5% level, ** indicates the significance at 1% level.
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Table 4 Canonical correlation analysis of drought

tolerance on maize inbred lines

M AL AR i IR FHIE(E2E  Jr2eTimkae Bators
Typica Eigenvalue  Difference  Proportion TR
variable Cumulative

1 0.327 1 0.200 7 0.664 5 0.664 5
2 0.126 4 0.1050 0.256 9 09214
3 0.0214 0.0113 0.043 5 0.964 9
4 0.010 1 0.003 1 0.020 4 0.9853
5 0.007 0 0.006 7 0.0142 0.999 5
6 0.000 3 0.000 5 1.000 0

T IA R IR Y AL AR i 5 AR
TR A TE AR S SRR R MR R K
A AH 2 R 8000 510 0.215.0.975.0.740.0.594 .0.712
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Table 5 Coefficients between the canonical variables and the traits
i H M AR b ib H ENE 35 A3 8] B L7 TR =8N A i BE
Ttem Typical variable  Treatment Stay green ASI Plant height Ear height Tassel length Leaf rolling

JEA R Ul IEHHEE 0.002 -0.851 0.402 0.389 -0.047 0.148
TR a 0218 -0.061 0.915 0.819 0.079 -0.761

U2 IEH HE 0.559 0.297 0.593 0.070 0.536 0.164

TR e -0.265 -0.819 0.020 -0.145 -0.345 -0.137

i R E 2N Vi IEH 0.001 -0.243 0.115 0.111 -0.013 0.042
T 5 s 0.108 -0.030 0.454 0.407 0.039 -0.378

V2 TEH 0.138 0.073 0.146 0.017 0.132 0.041

T 5 e -0.089 -0.274 0.007 -0.048 -0.116 -0.046

i H TR A ik ¥ Tk R REATEL TR Tk SEIRBCE 3
Ttem Typical variable  Treatment Grain weight 100-kernel Rows number  Kerels number Bare top length  Percentage of
weight per ear per row seed plants

2RI Ul IEH 0.406 -0.313 0.215 0.604 -0.221 0.784
TR pEE 0.105 0.484 -0.129 -0.023 -0.109 0.009

U2 TEH 0.752 0.417 -0.295 0.499 0.258 -0.388

TR pEE 0.072 0.001 0.248 0.199 -0.003 0.238

PR Vi1 IEH 0.406 -0.313 0.215 0.604 -0.221 0.784
T 5 e 0.212 0.975 -0.260 -0.046 -0.219 0.017

V2 TEHHERE 0.752 0.417 -0.295 0.499 0.258 -0.388

TR e 0.215 0.004 0.740 0.594 -0.008 0.712
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Table 6  The criterion based on drought tolerance index

in 196 maize inbred lines

fiif T % B
Type of drought tolerance Hainan Xinjiang
SR TR 5 >0.935 7 >0.712 0
e EE T 5 0.828 6 ~0.9357 0.6515~0.7120
rh T SRR 0.748 2 ~ 0.8286 0.607 3 ~0.651 5
TR <0.748 2 <0.607 3
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