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Drought tolerance evaluation of 16 maize inbred lines
throughout the whole growth period

LI Yipu'?, SU Zhijun'?, GAO Julin'?, YU Xiaofang'*, WANG Fugui*”’,
LIU Jian®?, SUN Jiying"?, WANG Zhigang"”>, HU Shuping™’, BAO Haizhu'"
(1.Agronomy Academy, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010018, China;
2.Key Laboratory of Crop Cultivation and Genetic Improvement of Inner Mongolia, Hohhot, Inner Mongolia 010018, China;
3. Vocational and Technical College of Inner Mongolia Agricultural University, Baotow, Inner Mongolia 014109, China)

Abstract;: To explore the characteristics of maize response to drought stress during its whole growth period, the
agronomic, yield and photosynthetic characteristics of 16 maize inbred lines were compared between drought stress
and normal irrigation in this study. The optimal regression equation was established using the drought resistance co-
efficient as the primary evaluation index through a stepwise regression method. Additionally, the drought resistance
of maize inbred lines was determined by combining correlation analysis, membership function, and cluster analysis
to select indicator traits for drought resistance. The results showed that 11 traits such as anthesis silking interval,
plant height and ear length had significant difference between water treatments. Kernel-weight per ear, anthesis sil-
king interval and ear length were selected as secondary traits for drought resistance identification of maize inbred
lines. The drought resistance of inbred lines was evaluated by two methods. One was by average membership degree

of drought resistance coefficient of secondary traits; the other was by average membership degree of drought resist-
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ance coefficient of drought occurrence period. The 11 inbred lines of them had the same results. According to the

two methods, 16 maize inbred lines were divided into 4 groups by cluster analysis. Among them, 5 were high resist-

ance type, 6 were resistance type, 4 were of medium resistance type and 1 was of susceptible type. Si—287 was with

the highest resistance inbred line and X178 was the most susceptible type.

Keywords: maize; inbred lines; drought resistance; anthesis silking interval
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Table 3 Standardized test of regression coefficients

EbriEfL gL PR R AL

Nonstandardized — Standardized

*’%‘?!1 coefficient coefficient T P {]H
Mode! . P value
FrifEiR 2%
B . Beta
Std error
‘H i Constant 0.408 0.091 4.507 0.000
M FEUR
Eﬁ;ﬁ‘i*\li 0.442 0.134 0.579 3.294 0.006
Kernel weight per ear
RO I 22 1] i 15
Anthesis silking 1.177 0.502 0.412 2.347 0.035
interval
K Ear length 0.520  0.150 0.681 3.478 0.004

x4 16 RERBXRZTEHRRRBETNER
Table 4 Drought resistance identified by subordinate

function value method for 16 maize inbred lines

Ty

S BiE A K N
Inbred  Kernel-weight ASI Ear .
i ) leneth Yield Mean Type
ine per ear eng membership
Si-287 0.878 1.000  0.907  0.920 0.928 HR
E28 0.878  0.896 0.932  0.660 0.902 HR

Chang7-2 0.899 0970 0.652  0.740 0.840 HR
PH6WC 0.757 1.000 0.710  0.900 0.823 HR
Si—144 0.767 1.000 0.638  0.680 0.801 HR
PH4CV 0.995 0.463 0.761 0.580 0.740 R
KWS73 0.854  0.448 0.785 0.400 0.696 R

Mol7 0.776 ~ 0.836 0.349  0.680 0.654 R

KW4M029  0.742  0.403 0.584 1.000 0.576 MR
KWSs49 0.453 0.000 0.978  0.640 0.477 MR

KW7M14 0.240  0.418 0.642  0.000 0.433 MR

ZH58 0.586  0.448 0.178  0.740 0.404 MR
DH382 0.532  0.239 0.359  0.200 0.377 MR
G303 0.223 0.761 0.000  0.320 0.328 MR
DH351 0.421 0.254 0.247  0.680 0.307 MR
X178 0.000  0.104 0.369  0.060 0.158 S

1 ASI—HCky i 22 [0l B 0] s HR—IR BT 52 8 s R—Pi 8 ; MR—
BrRm S—55PL R AL, TR,
Note ;: ASI-Anthesis silking interval, HR—High resistance, R—Re-

sistance, MR—Medium resistance, S—Susceptible.The same below.

SR 1 PG 58— 2, PR RUR R R A
B 5 WITFREERAFE—EES

SETFPIRRIEA J7 35 0 285 B R A 7 5 BR
[CEEES VL XS 16 Sk A A8 R AT RISHT, MK [T
BG4 8 LS ASC R4 25 (1) .
551 2540 4E KWS49 KW7M14 DH382 G303 . DH351
I ZH58 3k 6 (R PR A A8 750 2 246 1 1759
PR A3 AR (X178); 45 3 AL 45 Si - 287,
PH6WC Chang 7-2 .Si—144 1 E28 1 5 {5471 5250
H 22 & 4 4 25455 PH4CV , KWST73, Mol7 Al
KW4M029 3t 4 iy i3t 2R AL R

x5 16 PEXRBXEZAREFHPEEZERIEETFMER
Table 5 Drought resistance identified by subordinate function value

of vital traits of different growth stages for 16 maize inbred lines

L L e 527 - A5 )—' i N
R e
Inbred line P € Yield . Type
rate membership
Si-287 1.000 1.000 0.920 0.97 HR
PH6WC 1.000 1.000 0.900 0.97 HR
Chang7-2 0.902 0.970 0.740 0.87 HR
Si—144 0.770 1.000 0.680 0.82 HR
KW4M029 0.967 0.403 1.000 0.79 R
E28 0.787 0.896 0.660 0.78 R
ZH58 1.000 0.448 0.740 0.73 R
Mol7 0.557 0.836 0.680 0.69 R
G303 0.623 0.761 0.320 0.57 MR
PH4CV 0.607 0.463 0.580 0.55 MR
DH351 0.607 0.254 0.680 0.51 MR
KWS73 0.590 0.448 0.400 0.48 MR
KWS49 0.541 0.000 0.640 0.39 MR
KW7M14 0.639 0.418 0.000 0.35 MR
DH382 0.475 0.239 0.200 0.30 MR
X178 0.000 0.104 0.060 0.05 S
0 5 10 15 20 25
KWS49 F7 T ' ' ' '
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ZHSS
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Fig.1  Cluster analysis of 16 maize inbred lines
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