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Evaluation and selection of drought resistance inbred lines
of maize under drought stress

ZHOU Yugian, YANG Yanzhong, ZHOU Wenqi, LIAN Xiaorong, ZHANG Yanjun,
WANG Xingrong, KOU Sirong, HE Haijun, LIU Zhongxiang, WANG Xiaojuan
(Institute of Crop Sciences, Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China)

Abstract; Thirty-nine inbred lines of maize were used for acomprehensive evaluation of drought resistance un-
der drought stress and normal irrigation in Zhangye city, Gansu Province from 2017 to 2018. The results showed
that the ASI ( Ahthesis-silking interval ) was lengthened in 39 inbred lines under drought stress, and the plant
height, earposition height, ear length, ear diameter, ear dry weight, seed dry weight, seed productionrate, and
100-seed weight were decreased under the drought stress. Among them, ear dry weight, grain dry weight, and ker-
nel percentage were significantly reduced by 81.5%, 79.0%, and 88.5% over that of normal irrigation. The ear dry
weight, grain dry weight, and kernel percentage were significantly positively correlated with the average drought re-
sistance coefficient, which could be used as the main index for drought resistance identification of maize inbred
lines. Ten strong drought-resistant maize inbred lines were selected by the comprehensive evaluation with weighted
drought-resistant coefficient method, among which inbred lines E28, DH351, long 1222, Xun92-8, and Huangzao
4 were highly drought-resistant.The drought-resistant inbred lines selected in this study could be utilized in breeding
new drought-resistant varieties.

Keywords: maize; drought stress; drought resistance evaluation; elite inbred lines; selection
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Table 1 The codes and names of 39 elite maize inbred lines

i HFR i HFR i PN

Code Name Code Name Code Name

1 444 14 HH478 Ye 478 || 27 HL 724 Jing 724

=}
E7-2 oy T

2 Chang 7-2 15 K12 28 HL92 Jing 92
e

3 5237 16 SR | 29 DH351
Huang zao si

4 C103 17 #B 58 Zheng 58| 30 DH382

5 488 Ye 488 | 18 PH6WC 31 DH392

6 £28 19 PHA4CV 32 B1189Z
B 1107

7 Mol7Ht 20 Long 1107 33 D17987.
B 1109

8 Mol7 21 Long 1109 34 HCL645
B 1222

9 Pad05 2 Long 1222 35 B8-2-1
B 1233 N ]

10 2229 Duo 229|| 23 Long 1233 36 5725 Jing 725

b e
11 S ] 24 WK858 37 3257 Ji 257
Huang ye si
12 jk281Iv28 || 25 MO3 38 & 9058 Xun 9058
13 F319Qi319| 26 M5972 39 78 92-8 Xun 92-8

2 047.9 mm, = 10°CAFFLE 2 870°C , FEmiffi/b 7%
KR DGR 7R R i) S S5 AR A
FITFIF ARy T % i . {5l 0~20 em
TIZEAPUR 1845 ¢ - kg™ BHAFA 76.62 mg - kg |
AL 22.76 mg « kg™ HALE 244.53 mg - kg™,
1.2.2  KEMAFE BT 2017—2018 EEH
B A B2 B sk i g6 E AT, IR S bhaa
Ab FRFIHE KOG BEIX, Ab BRI BRI 3.5 m BB B
B sl o AR IR RE A R 58 e BEPLIX A 150, 3 IR
HE BTN 2 17,475 4.0 m 1780 0.6 m, #kFE
0.3 m, SRA“THEWE L 350, RIREFhRTAHEK,
&R0 R TR RERE K 600 m® « hm > {F-30E 1F 5 H1
TR AP A A AR T PR R D K, B8
FASFHETK X BEAL BRI 45750 300 b e 40 7 e
TS HE 1 UOK BRIRAE/K R 300 m® + hm ™ fRAES
AFWIER AR KE,

1.2.3  FAalE CBA TN, RS 5
HIE ST B 0~40 em HIES KR 08 b
k22 (8] BRI (] ( Ahthesis silking interval, ASI) |, i
BOBCIR J5 /N DCHBURE 5 BRI £ Pk ey R R R
T BT8R (5 F8) FPR T (5 88 HAFR E
i DUHSFBEARR B S48 E

1.2.4  HFWFEHS  SHEAETET B HEXT 39
NS A R R ATIENY, SU R ORI 7 S
R SRS 135 oy 2 39 ARl T Rk
X153 i ok A 55 WSS S A0, Wk 2, B
PPN T

TR = X,/X,
] n

ADC =— Y TR
n -

WDC = 2 [TR x (‘ri‘/; 1) ]
o TR S HERARXHE ; X, ST 5L 3 Ak BRI
FEAH ; X, A IEH HEAKAL BRI E A ; ADC A3
YL BB WDC R IR R B r, I ABEHIRAR X

B 5 PR RO |r, 1/ S, |, i

OB, F755 i A HE b 18 AT H5 6T o (1 T AR
K vy B TR BV i
r2 MEMSEIGRE

Table 2 Classification standards of drought resistance

HH Grade kR 2% wDe A Type
—&% Grade one WDC=1.0818 He5% Highly resistant
% Grade two  0.9581 <WDC(C<1.0818 7% Resistant
=2 Grade three  0.7368<WDC<0.9581  H1%§ Moderately resistant

U4 Grade four
HY Grade five

0.6766<WDC<0.7368
WDC<0.6766

55 Susceptible
.55 Highly Susceptible
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Fig.1  Soil moisture content during the main growth period of maize in 2017-2018
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Table 4  Correlation analysis of 9 agronomic indicators in maize inbred lines
L ASI PH EPH EL ED EDW SDW SPP 100-SW
Phenotypic traits
ASI 1.0000
PH 0.0086 1.0000
EPH -0.1258 0.1720 1.0000
EL -0.1084 0.2250 0.0170 1.0000
ED -0.0890 0.2072 -0.0458 -0.0002 1.0000
EDW -0.0351 0.3100 -0.1020 0.5230* " 0.4510"*  1.0000
SDW -0.0448 0.2811 -0.1165 0.5120" " 0.4260"*  0.9920**  1.0000
SpPP -0.0043 0.1250 -0.1683 0.2165 0.1281 0.5120**  0.6000* *  1.0000
100-SW 0.0590 0.2944 -0.2322 0.2809 0.3790 " 0.3880 " 0.3230"  -0.2094 1.0000
ADC 0.9580 " *  0.1548 -0.0668 0.0749 0.0521 0.3503 " 0.3810" 0.3721" 0.1970

o ADC: PEHLR R, = :P<0.05 KF LR B « + . P<0.01 KF LS RE,
Note: ADC: Average drought coefficient, #* : Significant difference at the 0.05 probability level; * #* . Significant difference at the 0.01 probability

level apparently.

£S5 9HRERBZEZNARUEEITMNE

Table 5 Comprehensive evaluation on drought-resistance 39 maize inbred lines

ER s L ETREY e HeF ER £ R IEYEEN HeF e

Name wDC Ranking Grade Name wDC Ranking Grade
E28 1.5563 1 1 B 724 Jing 724 0.8346 21 3
DH351 1.2769 2 1 Mol7Ht 0.8318 22 3
B 1222 Long 1222 1.2653 3 1 % 9058 Xun 9058 0.8221 23 3
% 92-8 Xun 92-8 1.1682 4 1 257 Ji 257 0.8215 24 3
# I PU Huang zao si 1.1165 5 1 B 1109 Long1109 0.8152 25 3
792 Jing 92 1.0582 6 2 PH4CV 0.8082 26 3
T PY Huang ye si 1.0557 7 2 B1189Z 0.7785 27 3
% 229 Duo 229 1.0287 8 2 i 478 Ye 478 0.7437 28 3
#K 58 Zheng 58 1.0020 9 2 M5972 0.7309 29 4
D1798Z 0.9670 10 2 1% 488 Ye 488 0.7184 30 4
B 1107 Long 1107 0.9472 11 3 £ 7-2 Chang 7-2 0.7094 31 4
B 1233 Long 1233 0.9202 12 3 5237 0.7021 32 4
Mol7 0.9076 13 3 €103 0.6979 33 4
DH382 0.9069 14 3 5725 Jing 725 0.6892 34 4
ik 28 Lv 28 0.9042 15 3 444 0.6771 35 4
7 319 Qi 319 0.9017 16 3 PH6WC 0.6417 36 5
MO3 0.8642 17 3 DH392 0.6353 37 5
WK858 0.8636 18 3 B8-2-1 0.6236 38 5
HCL645 0.8631 19 3 Pa405 0.5819 39 5

K12 0.8521 20 3
K% 58 F1 D1798Z 5 1 A AZ RIBPLFME 2 9, B 1107 3 W @

Be 1233 45 18 )@ 3 9%, M5972 Hk 488 % 7 13 )& 4
2% ,PHO6WC \DH392 %5 4 ))& 5 (£ 5), NEXK
AR TELR B TP 5 Rk E TR EOK e Fp
PR AR e M1 DH351 B 58 JB I B Reid B,
E28 JRHRRLLE M, R VUAR 92-8 & el i,
PRI AR R SR P R, X [ 32 R AT ELUE P

FE AR sRA A

VRV BB T4 52 5 DA R R0 2 355 TR 38 1 7 T 2
M) R S A B R BT T A A A U
BT, HA] AR 5250 T S E R i R 2 R
el KA 7= H R e U], B REY LR
PERIT SR 22 A PR 2 I A 30T, DA O A B B
I L S A N R R AT, FRR AT A R il
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[ — e, TRAMER, DR e 22 Y 5
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FHXFEE X 45 S5 a5 e /0N 5 T 0 S M 25 1

T, TR AST B BRI, FofiT7E M ) R 1 e o
FAEB W Eoh W aE U X — A, (HREE A
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SIHTIR R AT 8 R T 228 1 [ 22 R B T
Bl HA A R ALK, KRR 45 S0 5 B4, 1
TR RS, TR, MRS AL
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ISR 1 S Sl oy VAN ER=5 - & e OF 0 e
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HIAKE AN 5] AE H 09 B 52 1 37 4 O 36 0T 58 38
220 5@k TR RPN 7, AT U448 0k DUk
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