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Drought Resistance Identification and Physiological Response Mechanism
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Abstract: Using 17 parts of Huanghuaihai commonly used backbone and self—selected lines as materials, and
drought stress was carried out at different growth stages. A series of drought—tolerant maize planting resources were
selected to explore the physiological mechanism of drought resistance. Analysis of variance showed that the male—
dispersion interval after stress did not reach a significant level compared with normal water, but the ASI interval
reached a significant level. The chlorophyll content, Fv/Fm and Fv/Fo of inbred lines in different growth stages de-
creased, SOD and POD activities increased, but the amplitudes of different inbred lines decreased or increased, and
different inbred lines, stress and control in indicators and interactions between the two factors reached extremely sig-
nificant levels. The grey correlation degree indicates that the POD activity is highly correlated with ASI in both joint-
ing and tasseling stages, and can be used as an important indicator for screening drought—resistant materials. Fuzzy
membership function method to identify Chao 4F, Zheng 36, CIMBL12, Zheng 63, HCL645, Zheng 6611, and
PHOWC are drought—resistant inbred lines in both growth stages. Among them, the ASI increased slightly after the
inbred lines of Chao 4F, Zheng 36 and Zheng 63 jointing and tasseling stress, and the chlorophyll content, chloro-
phyll fluorescence parameters Fv/Fm and Fv/Fo drought indexes were higher, indicating that these three when the in-
bred lines are subjected to drought stress, the mechanism of photosynthetic system is mainly adjusted to improve
drought resistance.
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Table 1 ~ Tasseling to pollinating period and ASI time of different maize inbred lines
PRATI L XoF BRAE A RAL VR L %o HESE A B
R4 R Jointing stage to extend the number of days than the control Tasseling stage to extend the number of days than the control
Material name ShlE—ER Asl il E—Ho ASI
Tasseling period—pollinating period Tasseling period—pollinating period
HT1 1 4 2 5
HCL645 1 3 1 3
*9712 -1 5 -1 5
*85721 0 2 1 1
X611 -1 3 -2 3
PH6WC 0 5 3 5
#4r -1 2 1 2
#6541 1 3 1 3
x5 754 -1 3 1 4
* 7541 1 4 1 4
M54 -1 2 -2 2
WK798-1 1 4 1 4
CIMBLI2 >5 >5 >5 >5
CIMBL17 >5 >5 >5 >5
CIMBL55 >5 >5 >5 >5
#5536 1 3
#5563 1 3
F2 AEEKRBXRMMEZHEAF ASIF BHHESH
Table 2 Variance analysis of different maize inbred lines from tasseling to flocking and ASI time
5 #5 PSR FAH PIH
Index Source of difference 3 af M F-value P-value
il Bk | 50.235 1 24735 2.8913 0.098
il 441.765 32 8.555
&t 298.500 33
ASI N 82.617 1 82.618 52443 0.029*
il 504.117 32 15.754
S8y 586.735 33

®3 FARAEXREBZRZFMERZFENIMEZRASHNRRIEN

Table 3 Drought resistance index of chlorophyll content and chlorophyll fluorescence parameters of different maize inbred lines

M ARLAFR AW Jointing stage HEES]  Tasseling stage

Material name Chl Fv/Fm Fv/Fo Chl Fv/Fm Fv/Fo
¥BHT1 0.810 0.899 0.664 0.809 0.936 0.739
HCL645 0.942 0.956 0.829 0.899 0.935 0.761
#59712 0.852 0.929 0.738 0.794 0.928 0.716
#5721 0.767 0.909 0.659 0.694 0.906 0.726
#6611 0.892 0.948 0.787 0.891 0.905 0.704
PH6WC 0.945 0.925 0.723 0.848 0.946 0.796
4R 0.921 0.957 0.816 0.956 0.988 0.950
#6541 0.861 0.936 0.766 0.548 0.927 0.705
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BRI Fr P Jointing stage FHEEHT  Tasseling stage

Material name Chl Fv/Fm Fv/Fo Chl Fv/Fm Fv/Fo
¥R 754 0.931 0.924 0.736 0.833 0.913 0.691
7541 0.932 0.931 0.746 0.800 0.921 0.691
M54 0.864 0.907 0.715 0.794 0.987 0.973
WK798-1 0.764 0.793 0.536 0.643 0.938 0.800
CIMBL12 0.852 0.864 0.786 0.856 0.933 0.783
CIMBL17 0.847 0.865 0.620 0.827 0.946 0.782
CIMBLS55 0.807 0.906 0.743 0.817 0.837 0.550
#8536 0.946 0.957 0911 0.929 0.966 0.868
*63 0.909 0.967 0.858 0.914 0.946 0.777

F4 FARAERBEXEZMHERSEMHERRASHNTES N

Table 4 Analysis of variance of chlorophyll content and chlorophyll fluorescence parameters in different maize inbred lines

e st 1 & br 255 SFIr R H HRE ¥y FAH P{E
Period of stress Index Source of difference  Sum of square  Degrees of freedom ~ Mean square F-value P-value
P Chl fiA ] 4171.140 16 260.696 94.745 5.45E-40
b3 ] 1 026.002 1 1026.002 372.879 2.62E-29
mi b 181.609 16 11.351 4.125 1.90E-05
A B 2 187.107 68 2.752
B 5565.858 101
Fv/Fm Fhf ] 0.145 16 0.009 304.073 1.12E-56
Qb E] 0.104 1 0.104 3504.535 3.11E-60
fn Al <A 3 0.024 16 0.001 50.205 2.83E-31
PR IR2E 0.002 68 0.000
Bt 0.275 101
Fv/Fo fbA ] 21.709 16 1.357 363.450 2.86E-59
b3 ] 18.816 1 18.816 5040.343 1.62E-65
Hi b 1.941 16 0.121 32.505 1.36E-25
PRI 22 0.254 68 0.004
B 42.720 101
v Chl i ol 3410.969 16 213.186 100.083 9.29E-41
Qb E] 2035.907 1 2035.907 955.781 9.05E-42
fn Al <A 3 622.425 16 38.902 18.263 1.32E-18
PRI 2E 144.847 68 2.130
Bt 6214.148 101
Fv/Fm fiA ] 0.018 16 0.001 51.174 1.57E-31
b T A] 0.072 1 0.072 3292.549 2.49E-59
mi b 0.018 16 0.001 51.673 1.16E-31
R 22 0.001 68 0.000
B 0.110 101
Fv/Fo Fhf ] 5.150 16 0.322 24.685 3.64E-22
Qb E] 20.163 1 20.163 1 546.307 1.69E-48
fn A< A 3 3.403 16 0.213 16.311 2.47E-17
R IR2E 0.887 68 0.013
Bt 29.602 101
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Table5 Drought resistance index of SOD and POD activities in different maize inbred lines

BT

Jointing stage

il

Tasseling stage

L EER A

Material name

e

Jointing stage

il ]

Tasseling stage

R TR

Material name

SOD POD SOD POD SOD POD SOD POD
HHT1 1.227 1.315 1.268 1.379 #7541 1.407 1.127 1.305 1.309
HCL645 1.234 1.228 1.207 1.378 M54 1.450 1.128 1.442 1.242
#9712 1111 1.385 1.178 1.255 WK798-1 1.464 1.074 1.187 1.210
#5721 1.637 1.232 1.573 1.465 CIMBLI12 1.508 1.342 1.540 1.684
6611 1.519 1.254 1.384 1.403 CIMBL17 1.207 1111 1.239 1.127
PH6WC 1.439 1.605 1.365 1.572 CIMBL55 1376 0.954 1.335 1.105
i 4F 1.721 1.116 1.598 1.298 36 1.234 1.250 1.207 1319
#6541 1.749 1.176 1.639 1.131 63 1.250 1.253 1.286 1.302
754 1.367 1.237 1.394 1.349
%6 AREKBEZZSODIMPODFEHFTESH
Table 6  Analysis of variance of SOD and POD activities in different maize inbred lines
I ENing:H & B 225U Rl H i ¥y FiA PAH
Period of stress Index Source of difference  Sum of square  Degrees of freedom ~ Mean square F-value P-value
AT SOD fbA ] 29 266.100 16 1829.131 52.234 8.33E-32
A ] 92 811.050 1 92 811.050 2 650.384 3.37E-56
A< Ab 3 11 891.150 16 743.197 21.223 2.36E-20
N2 2381.222 68 35.018
M3 136 349.500 101
POD b 1360 655.000 16 85 040.950 684.447 1.61E-68
Job P ] 301 973.200 1 301 973.200 2430413 5.95E-55
bR xAab 205 098.700 16 12 818.670 103.170 3.48E-41
A1 2 8 448.842 68 124.248
oot 1876 176.000 101
b SOD fbAhE] 43 018.320 16 2 688.645 134.249 6.55E-45
b P ] 87 381.090 1 87 381.090 4363.086 2.05E-63
A< Ab 3 10 471.960 16 654.498 32.680 1.16E-25
NI 2 1361.861 68 20.027
Bt 142 233.200 101
POD fbFa] 2 344 349.000 16 146 521.800 1016.150 2.55E-74
AbF ] 733 310.800 1 733 310.800 5085.616 1.20E-65
Fh A 2 259 269.500 16 16 204.350 112.379 2.17E-42
PRI 2E 9805.133 68 144.193
Mot 3 346 735.000 101
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Table 7 Correlation and the relational order of physiological indexes with yield at elongation stage and tasseling stage

P Jointing stage

FHHE  Tasseling stage

+
- el X Xl X
Correlation Relational order Correlation Relational order

Ll S 0.481 2 0.381 5

Fv/Fm 0.465 3 0.462 3

Fv/Fo 0.434 5 0.414 4

SOD 0.463 4 0.477 2

POD 0.492 1 0.485 1

25 EBETHRTHMHERAREXBL RN
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Table 8 Comprehensive evaluation of drought resistance for different maize inbred lines
KATY]  Jointing stage JHEE Tasseling stage
Gi B ARRLH , — —
. o SRR i 5% SRR i
o. nbred line
Membership function constant Drought resistance level Membership function constant Drought resistance level
1 FRHT1 0.395 4 0.482 3
2 HCL645 0.674 2 0.510 2
3 89712 0.503 2 0.372 4
4 #5721 0.460 3 0.542 2
5 #6611 0.684 2 0.524 2
6 PHOWC 0.692 2 0.651 2
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P Jointing stage

JHEE  Tasseling stage

%W T ER AN
o e SR BRECT A1 B SR BRECT 11 B
Membership function constant Drought resistance level Membership function constant Drought resistance level

7 4 0.763 1 0.838 1
8 FB 6541 0.672 2 0.402 3
9 #5754 0.618 2 0.486 3

10 7541 0.611 2 0.428 3

11 M54 0.505 2 0.682 2

12 WK798-1 0.148 4 0.339 4

13 CIMBLI12 0.561 2 0.746 1

14 CIMBL17 0.302 4 0.426 3

15 CIMBLS55 0.378 4 0.200 4

16 #536 0.729 1 0.596 2

17 #563 0.666 2 0.547 2
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