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Identification and evaluation of drought tolerance of different
maize varieties during flowering stage in Guangxi

70U Cheng-lin, TAN Hua, ZHENG De-bo, ZHAI Rui-ning, HUANG Ai-hua,
MO Run-xiu, WEI Xin-xing, HUANG Kai-jian
(Maize Research Institute, Guangxi Academy of Agricultural Sciences, Nanning, Guangxi 530007, China)

Abstract; Taking 20 maize varieties in Guangxi as materials, the drought-resistant physiological and biochem-
ical indexes of maize during flowering stage and yield index were determined under drought stress. We synthetically
evaluated the drought resistance of the maize flowering stage through the scores from a five-level grading method of
drought-resistant physiological and biochemical indexes and drought index of yield. The results showed that five-
level grading method composite scores were between 1.9293 ~5.6595, of which the evaluation scores of Zhengda
619, Guidan 162, and Guidan 0810 were higher than 5.0, followed by Dika 008, Xianyu 30T60, Xianzhengda
901, Qingnong 68, South America No. 1 and Wanchuan 1306 scored between 4.0~5.0. Their drought indexes were
between 0.4104 ~1.0963 among them, Guidan 0810, Pacific 99, and Zhengda 619 were higher than 1.0, followed
by Xianyu 30T60, Dika 008 and South America No. 1 were between 0.9 ~1.0. The relationship between the two
kinds of evaluation results was significantly correlated with a coefficient of 0.5887. Thus, five-level grading method
and drought index could be used to evaluate drought resistance of maize at flowering stage. Two aspects of the evalu-
ation results showed that Guidan 0810, Zhengda 619, Xianyu 30T60, Dika 008, and South America No. 1 were
drought resistant varieties. Among them, Guidan 0810 and Zhengda 619 were strong drought resistant varieties.

Keywords: maize; identification of drought resistance; drought index; drought stress at flowering stage
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Table 1

Effects of drought stress on relative water content

of maize leaves at flowering stage

P
o Rl e vmens TP
Variety 341/ % Drf?.sht
ek T Growth rate coeticient
FEHL 162 Guidan 162 93.68 86.86 -7.28 0.9272a
JRAE 68 Qingnong 68 94.65 86.96 -8.12  0.9188ab
FEH 0810 Guidan 0810 92.63 84.46 -8.82  0.9118abc
1E K 619 Zhengda 619 94.03 85.61 -8.95  0.9105abc
M35 15 South America No.1  93.12 83.87  -9.93  0.9007abed
Ji)Il 1306 Wanchuan 1306 91.42 81.98 -10.33 0.8967abcde
J5E 30T60 Xianyu 30T60  92.61 82.91 —10.47 0.8953abede
i 008 Dika 008 94.73 84.37 -10.94 0.8906bcde
JEIE3K 901 Xianzhengda 901  93.03 82.71  —11.09  0.8891bcdef
43§ 733 Lvhai 733 93.69 82.61 —11.83 0.8817cdefg
1EK 808 Zhengda 808 94.97 82.45 -13.18 0.8682defgh
AEA 0919 Yahang 0919 91.44 79.08 -13.52 0.8648efghi
R 969 Nanxiao 969 93.66 80.28 —14.29  0.857lfghi
£ 269 Lvyu 269 90.71 77.51 -14.55  0.8545ghij
HE 15 Guiyu No.1 91.10 77.24 -15.21  0.8479hijk
K- 99 Pacific 99 93.83 78.75 -16.07  0.8393hijk
K101 Tiandan 101 92.72 77.69 -16.21  0.8379%hijk
AR ELEL Zuankababa 92.17 76.83 -16.64  0.8336ijk
K- 98 Pacific 98 93.95 77.40 -17.62  0.8238jk
JII#E 336 Chuangui 336 94.73 77.53 -18.16  0.8184k

TE : [ SR 5 A [R) /NG SRR R0 il il ] 22 57 32k . 35 7KF (P<
0.05), FIF
Note ; Different lowercase letters in the same column represent signif-

icant difference between varieties ( P<0.05). The same below.
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Table 2  Effects of drought stress on chlorophyll content of

maize leaves at flowering stage

M2RZE S/ ( mg - g’] )

i Chlorophyll content LT RE

Variety B/ % Dro.ug.ht

CK T coefficient

Growth rate

PRA% 68 Qingnong 68 2202 2.062 -6.38 0.9362a
J7)Il 1306 Wanchuan 1306 2.157 2.014  -6.61 0.9339a
FELA 0810 Guidan 0810 2.317 2.161  -6.74 0.9326a
FEPA 162 Guidan 162 2.855 2.657 -6.95 0.9305a
1EK 619 Zhengda 619 2.150 1.994 -7.26 0.9274a
#5351 % South America No.1 2.517 2.296 -8.78  0.9122ab
it 008 Dika 008 2.381 2.167 -9.00  0.9100ab
JE1E3% 901 Xianzhengda 901 2.415 2.197  -9.04  0.9096ab
4 30T60 Xianyu 30T60 2.668 2.420 -9.3 0.9070ab
LEifF 733 Lvhai 733 2.094 1.879 -10.28  0.8972ahc
£ 269 Lvyu 269 2.397 2.137 -10.86 0.8914ahc
1E K 808 Zhengda 808 1.917 1.674 -12.65 0.8735bcd
K- 98 Pacific 98 1.872 1.631 -12.89  0.8711bcd
Al B Zuankababa 2289 1.984 -13.34  0.8666bcd
BIE 969 Nanxiao 969 2.085 1.785 -14.37  0.8563cde
K21 101 Tiandan 101 2.178 1.837 -15.64  0.8436def
#E 15 Guiyu No.1 2.047 1.708 -16.58  0.8342def
JIIHz 336 Chuangui 336 1.969 1.635 -16.95  0.8305def
Tt 0919 Yahang 0919 2.506 2.045 -18.41  0.8159ef
K- 99 Pacific 99 2208 1.780 -19.39  0.8061f
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Table 3  Effects of drought stress on SOD activity

of maize leaves at flowering stage

SOD FHEME/ (U - mg™!)

NP
fry SOD activity PP REL
Variety i Drought
) CK T HE/ % coefficient
Growth rate
1EK 619 Zhengda 619 1349.51 1150.32 -14.76  0.8524a
SEIEIR 901 Xianzhengda 901  1454.43 1216.77 -16.34  0.8366a
it 008 Dika 008 1529.50 1274.84 -16.65  0.8335a

FEEA 162 Guidan 162
24 0810 Guidan 0810

1516.84 1209.68 -20.25  0.7975ab
1550.79 1200.00 -22.62  0.7738bc

FKE101 Tiandan 101 1629.25 1189.68 -26.98  0.7302cd
F§3% 15 South America No.1 1647.54 1189.03 -27.83 0.7217cde
4335 733 Lyhai 733 1588.41 1129.68 -28.88 0.7112de
B 969 Nanxiao 969 1569.74 1096.77 -30.13  0.6987def
TP 99 Pacific 99 1447.72 1006.45 -30.48 0.6952defg
£i-R B Zuankababa 1592.81 1099.35 -30.98 0.6902defg
JE7E 30T60 Xianyu 30T60 1534.81 1058.71 -31.02 0.6898defg
£ 269 Lyvyu 269 1592.45 1092.26 -31.41 0.6859defg

JII#: 336 Chuangui 336
PRA% 68 Qingnong 68

Ji)1] 1306 Wanchuan 1306
WAL 0919 Yahang 0919
HE 15 Guiyu No.1
1EK 808 Zhengda 808
FKFP: 98 Pacific 98

1656.14 1093.55 -33.97 0.6603efgh
1608.42 1041.94 -35.22 0.6478fghi
1712.96 1085.16 -36.65 0.6335ghij
1740.29 1081.94 -37.83  0.6217hij
1658.52 990.97 -40.25 0.59751jk
1689.84 974.19 -42.35  0.5765jk
1742.75 980.65 -43.73  0.5627k

x4 TEPEREXRFARPHAFTRERESENZIE
Table 4 Effects of drought stress on soluble sugar content

of maize leaves at flowering stage

AEMRE S R/ (mg - g71)

S FR Soluble sugar content PR AREK

Variety W% Drou sht

CK T coefficient

Growth rate

FEB 162 Guidan 162 21.97 29.70  35.17 0.3517a
SEE 30T60 Xianyu 30T60 21.36 28.84  35.01 0.3501a
FEB 0810 Guidan 0810 22.48 30.20  34.33 0.3433a
1EK 619 Zhengda 619 19.81 26.49  33.69 0.3369a
P93 1 %5 South America No.1 19.04 25.43 33.54 0.3354a
SEIEIE 901 Xianzhengda 901  20.44 26.61 30.19 0.3019b
£} 269 Lvyu 269 25.03 32.55  30.07 0.3007b
Ji)11 1306 Wanchuan 1306 23.69 30.50  28.73 0.2873b
i 008 Dika 008 23.48 30.20  28.62 0.2862b
KA 68 Qingnong 68 22.52 28.50  26.56 0.2656¢
WA 0919 Yahang 0919 25.70 32.43 26.18 0.2618¢
IEK 808 Zhengda 808 21.02 26.51 26.11 0.2611c¢
£k} 733 Lvhai 733 19.98 25.02  25.27 0.2527cd
i 969 Nanxiao 969 23.11 28.59  23.73 0.2373d
KA 99 Pacific 99 2245 2772 23.44 0.2344d
$E 15 Guiyu No.1 23.52 29.01 23.33 0.2333d
K- 98 Pacific 98 26.30 31.42 19.46 0.1946¢
JIIEE 336 Chuangui 336 23.62 28.17  19.26 0.1926e
K. 101 Tiandan 101 27.24 32.28 18.47 0.1847e
K B Zuankababa 24.66 28.70 16.38 0.1638f
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Table 5 Effects of drought stress on MDA content

of maize leaves at flowering stage

W B/ (pumol - g71)

. SR Malondiadehyde content LR
13 5 T, A R E T B, K TFAER Vates T
P O S T A4 R (R 0, 9 T G e T
/N R R RO, PR N AR erm; 0919 Yahang 0919 31.59 36.11  14.32  0.8568a
N - " N 1EK 619 Zhengda 619 34.68 40.11  15.66  0.8434ab
TEIBEAT 0919 FIEX 619 HL7AKOC, S & 30T60 Xianyu 30T60  28.48 34.47  21.01  0.7899hc
o, HYR M e T 30T60 #8162 gl - 008 | A B 2 162 Guidan 162 28.49 3474 2195  0.7805hc
0810 . J7 1] 1306 4L+ B B A1 R AR 68, 1 5 R B 14 008 Dika 008 3279 40.36  23.08  0.7692c
Je R H:B 0810 Guidan 0810 26.96 34.15 26.63  0.7337cd
KR . R J3)1] 1306 Wanchuan 1306 32.34 41.09 27.04 0.7296c¢de
2.6 ERFRMEREURSRGRETN AR L EL Zuankababa 31.41 40.04 27.47  0.7253cde
W3R 1~ 3R 5 S E A IR T PR R R4 68 Qingnong 68 2006 37.11 2771  0.7229cde
MR LG40 B B AH AR5, T &8 b i 728 241§ 733 Lvhai 733 28.34 37.06  30.79  0.6921def
RRE RERRRBRE A BN E SEATA e e 5 56 oo
" — — . N Vi acific . . . . efg
PR AR ROEFF 8 s R AR 5 i A I 2R 5 T 1E K 808 Zhengda 808 28.40 38.13  34.25  0.6575efgh
Wi (3R 6) . WiER 6 AMALESTEM 45 LT Fi%: 1 % South America No.1 26.89 37.03  37.71  0.6229fgh
L IE K 619 FERL 162 FIHERR 0810 LG5 KT HE A 969 Nanxiao 969 30.62 42.44  38.60  0.6140gh
s LI 008 % 0T60 oo, e e e v
Py » landan . . . .
PRAC 68 1 5% 1 5 HIJTJI 1306 2554353 4.0~ 5.0 %% 15 Guiyu No.1 29.51 41.69 4131  0.586%h
(], HO MR ; i 733 AL 0919 FIEE K 269 Z545 447K 269 Lyyu 269 26.96 39.93  48.09  0.5191i
1545 3.0~4.0 8], B R P2S, How SR L A 141 K 99 Pacific 99 29.86 44.37 4859  0.514li
/INT 3.0, BRI .
Fo6o AEEXRGMEBENIERMEBEESTEN
Table 6 Results of drought—resistant comprehensive evaluation of physiological and biochemistry index
FAEFRPT R TEM 455> Drought-resistant evaluation score of each index oy
i O EKE iR SODERAYE  wAEREA R AomaRt 0T
Variety Relative water Chlorophyll SOD enzyme Soluble sugar ~ Malondiadehyde score
content content activity content content
TEK 619 Zhengda 619 5.2325 5.6618 6.0000 5.6062 5.8045 5.6595
2 162 Guidan 162 6.0000 5.7809 5.0525 6.0000 4.8868 5.5437
81 0810 Guidan 0810 5.2923 5.8616 4.6434 5.7765 4.2040 5.1501
3K 008 Dika 008 4.3180 4.9931 5.6738 4.2571 4.7219 4.7966
S % 30T60 Xianyu 30T60 4.5340 4.8778 3.1936 5.9574 5.0239 4.6970
JEIE3K 901 Xianzhengda 901 4.2491 4.9777 5.7273 4.6748 3.4001 4.6137
PR 68 Qingnong 68 5.6140 6.0000 2.4688 3.7089 4.0464 4.3580
2 1 South America No.1 4.7822 5.0776 3.7442 5.5663 2.5874 4.3488
7711 1306 Wanchuan 1306 4.5983 5.9116 2.2220 4.2863 4.1441 4.2104
231 733 Lvhai 733 3.9090 4.5012 3.5630 3.3656 3.5970 3.7847
A 0919 Yahang 0919 3.1324 1.3766 2.0183 3.6078 6.0000 3.2151
2% 269 Lvyu 269 2.6590 4.2782 3.1263 4.6429 1.0730 3.1473
TE K 808 Zhengda 808 3.2886 3.5903 1.2382 3.5891 3.0922 2.9426
R 969 Nanxiao 969 2.7785 2.9293 3.3473 2.9558 2.4575 2.8975
£l L % Zuankababa 1.6985 3.3251 3.2006 1.0000 4.0814 2.6536
F 3101 Tiandan 101 1.8961 2.4412 3.8909 1.5561 2.1366 2.3954
% 1% Guiyu No.1 2.3557 2.0799 1.6006 2.8494 2.0622 2.1851
K 98 Pacific 98 1.2482 3.4981 1.0000 1.8196 3.3826 2.1611
K 99 Pacific 99 1.9605 1.0000 3.2868 2.8787 1.0000 2.0413
JIl#E 336 Chuangui 336 1.0000 1.9377 2.6845 1.7664 2.2737 1.9293
B RECV 42.2700 39.2934 42.0613 39.7101 39.6741 —
FUE ZEL Weight coefficient 0.2082 0.1936 0.2072 0.1956 0.1954 —
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Table 7 Effect of drought stress on yield parameters in

different maize varieties

- Gy BURREC BUREN
Ve ) S B
CK T
FEH 0810 Guidan 0810 6000 5475  0.9125a 1.0963a
K 99 Pacific 99 5790 5370  0.9275a 1.0929a
1EK 619 Zhengda 619 5745 5190  0.9034ab 1.0289ab
J&E 30T60 Xianyu 30T60 6630 5250 0.7919abed  0.9123abc
jH#F 008 Dika 008 5160 4620 0.8953abede  0.9077abe
52 15 South America No.1 5865 4920 0.8388abc  0.9057abc
84162 Guidan 162 5505 4680  0.8501abc 0.8731abc
Ji)1l 1306 Wanchuan 1306 5445 4650 0.8540abed  0.8714abc
SE1F% 901 Xianzhengda 901 6765 5100 0.7539abede  0.8437abed
£33 733 Lvhai 733 5310 4500 0.8475abed  0.8369abede
1EK 808 Zhengda 808 5010 4335 0.8653abc  0.8231abede
PR 68 Qingnong 68 5955 4695 0.788%4abcde  0.8123abede
A 0919 Yahang 0919 5940 4560 0.7677abede  0.7682abede
B 969 Nanxiao 969 6240 4575 0.7332abedef  0.7361bede
FH 101 Tiandan 101 6210 4530 0.7295abedef  0.7251bcde
£ Zuankababa 6180 4335 0.7015cdef  0.6673cdef
#E 15 Guiyu No.1 5730 3750  0.6545def  0.5386def
£ 269 Lyvyu 269 4890 3450 0.7055bcdef  0.5341def
JII#E 336 Chuangui 336 6030 3780  0.6269ef 0.5200ef
HKF-F 98 Pacific 98 6090 3375  0.5542f 0.4104f

Table 8 Correlation of maize yield drought index and the drought coefficient of physiological and biochemical indexes

N .. ,, L5195 XF K e -
XA Gk Cor: Teh‘:rfs}ive Fj:gai\i x{;ir " SOD R A
Correlation coefficient Drought index pre ’ Chlorophyll Soluble sugar  Malondialdehyde
score content
T 1
Drought index
L
| ERERE 0.5887" * 1
Comprehensive score
g L~ =N
AT AL 0.6853" * 0.7955° I
Relative water content
Chlorophyll 0.4068 0.7143 0.8404 1
SOD 0.4253 0.3050 0.5122" 0.4599 * 1
BNy
. Vi HERR 0.5380 " 0.7133" " 0.8581" " 0.6988 " * 0.5009 * 1
Soluble sugar
PR 0.2740 0.4439" 0.5769 * * 0.4597" 0.2838 0.4123 1
Malondialdehyde ’ ’ ’

o= A+ = 3B EE P<0.05 Fll P<0.01 MK,

Note: * and * * denote significance at the P<0.05 and P<0.01 probability levels, respectively.
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