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Identification and Evaluation of Drought Resistance of Maize Inbred

Lines at Seedling Stage under PEG Stress
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University/ Collaborative Innovation Center of Henan Grain Crops,Zhengzhou 450002, China)

Abstract; Seventeen maize inbred lines were treated by PEG stress at seedling stage by hydroponic
experiments in artificial climate chamber, and leaf relative water content, fluorescence parameters, the
activities of SOD,POD,Pro content and plant dry matter weight were determined between control ( normal
water culture) and PEG stress treatments, the drought resistance identification and classification of 17
inbred lines were done by membership function and clustering analysis method to select seedling drought
resistance germplasms,establish drought resistance evaluation system. The results showed that under PEG
stress condition, almost all indexes showed a marked change except the PS [I maximum photochemical
quantum Fv/Fm compared to control, leaf relative water content decreased,SOD and POD activities, Pro
content increased , the plant dry weight increased, indicating that maize could respond to PEG drought
stress by increasing Pro content, the activities of SOD and POD; at the same time, physiological and
biochemical indexes reached a significant level among inbred lines under PEG stress condition. Zheng
7024 ,Zheng 588 ,1.269 and Ji 853 were classified as middle resistant inbred lines,other inbred lines were
classified as weak drought resistant inbred lines type by membership function evaluation of drought
resistance and the clustering analysis.
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BER N (3% ~5% ), HHAMX & /K5 B13. & A WU BEA 2 BB 05, 3% 5 F Rt 25 i i 5¢
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*1 PEGHEXMNABEEXRBLZRZMFEXNEKEM Fv/Fm &G
- I H R T K R Fv/Fm
o X} g T2 Wit EIREE 3¢ poRi T2 Wi RT3

¥5 7024 0.92* 0.86"" 0.94 0.75% 0.73¢ 0.97

B73 0.94¢ 0.75' 0.80 0.78% 0.77* 0.99

D1798Z 0.97¢ 0.94® 0.97 0.77% 0.69°¢ 0.90

¥ 588 0.98" 0. 84 ¢! 0.85 0.77% 0.77* 1.00

% A9241 0.95* 0.77° 0.81 0.77% 0.74° 0.96

B HT1 0.93° 0.95° 0.99 0.76" 0.76% 1.00

PH4CV 0.95¢ 0.79%f 0.83 0.77% 0.75"¢ 0.97

¥R 58 0.97° 0.92% 0.95 0.77% 0.76 0.99

1269 0.92% 0. 84°% 0.92 0.74° 0.59' 0.80

HCL645 0.98* 0.90%¢ 0.92 0.74¢ 0.73¢ 0.99

WK858 0.96* 0.76' 0.79 0.76" 0.75" 0.99

798 -1 0.82" 0.80%" 0.97 0.78% 0.77* 0.99

DH351 0.92%® 0.89 0.97 0.79° 0.78° 0.99

M54 0.93¢ 0.77¢ 0.83 0.78% 0.71°¢ 0.91

¥B 718 0.95° 0. 87 0.91 0.78% 0.75" 0.96

PH6WC 0.96" 0.76' 0.90 0.78* 0.77* 0.99

T 853 0.83" 0.58¢ 0.62 0.79° 0.77* 0.97
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AR HT1 B bk T Pt 7 R A & . T2 i BERTHMAZLR,
F,D1798Z # 588 .\ WK858 . 798 — 1 By BAfk T i &=
*2 PEGHEMNAFEEKRBXZRZMF SOD.POD FEH M
% E SOD ?ﬂi/(U/g) SOD -zﬁ“rg POD 5 HE/[ U/ (g 'Amin” P?D ?ﬁ‘.&
Xf ] T 5 hhia i PR Xif TR hhia PR AR
#7024 28.47% 37.49" 1.32 110. 54 175. 96" 1.59
B73 24.02% 33,780 1.41 98.70" 143.20%f 1.45
D1798Z 24.02% 29.71%" 1.24 80. 89 105.16° 1.30
#5588 15.58¢ 27.50%" 1.77 89.15¢ 173. 14" 1.94
B A9241 29.24"° 36. 18 1.24 126. 68" 225.48* 1.78
# H71 21.60" 27.56%" 1.27 79.16° 143,721 1.82
PH4CV 35.89° 44. 60" 1.24 167.12° 256.83" 1.54
¥B 58 23.12% 36.03 1.56 123.46" 210.00° 1.70
1269 23.23% 32.17%% 1.38 137.36" 226.66" 1.65
HCL645 23.26% 27. 14" 1.17 88.57< 117.14%% 1.32
WK858 20.86° 26.80" 1.28 80.39¢ 104.50° 1.30
798 -1 28.17% 34.67°" 1.23 82.00° 93.00" 1.13
DH351 20. 89 32,970 1.58 70.35" 79.53¢ 1.13
M54 28. 14" 30. 44°feh 1.08 135.86" 171.76"¢ 1.26
#5718 25.00 32.00"" 1.28 100. 00 175.00" 1.75
PH6WC 17.65% 34,72 1.97 118.33" 139. 24 1.18
1 853 33.76" 40.70" 1.21 96.00% 157.00°% 1.64
%3 PEGEXNAEEKBLZEZMHK Pro S ERTRENZ M
o5 = Pro & &/ (png/g) Pro gg PR iR /g i/fﬂﬂﬁﬂii
ot i T2 ia iR RE Xt iR T2 i hiRRE
¥ 7024 15.82" 44.19! 2.80 0.164" 0.238" 1.45
B73 24.78° 39.59¢ 1.60 0.119* 0.155" 1.30
D17987Z 15.06° 19.06™ 1.27 0.176°" 0.263* 1.49
¥ 588 16.94" 19. 74! 1.17 0.177°"%" 0.265° 1.50
% A9241 16.20" 22.02} 1.36 0.188"k 0. 195" 1.04
5 HTI 18.71¢ 21.39* 1.14 0.201 <! 0.271°% 1.35
PH4CV 20.41° 22.96 1.13 0.129* 0. 153" 1.19
*5 58 18.36" 22.02] 1.20 0.1391% 0.2041% 1.47
1269 19.60% 23.20° 1.18 0.137™ 0.214" 1.56
HCL645 16.20" 18.36" 1.13 0.171%" 0. 193" 1.13
WK858 19.4f¢ 25.07" 1.29 0.219" 0.277* 1.26
798 -1 19. 06" 25.37" 1.33 0.212" 0.272° 1.28
DH351 68.39° 87.21° 1.28 0.095' 0.214" 2.25
M54 65.31" 81.00" 1.24 0.166" 0.187%k 1.13
#5718 40.24¢ 57.78" 1.44 0.176°%" 0.194 %% 1.10
PH6WC 37.36" 54.41° 1.46 0.194%" 0.225¢" 1.16
853 41.30° 60.53°¢ 1.47 0.128" 0.193""% 1.51
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AR 5 7K B Fv/Fm SOD %k POD i Pro & & T HE 4 E
FB 7024 0.15 0.05 0.27 0.59 1.00 0.34 0.40 SR
B73 0.32 0.13 0.37 0.42 0.28 0.22 0.29 R
D1798Z 0.05 0.49 0.18 0.25 0.08 0.38 0.24 ECE
FB 588 0.37 0.00 0.77 1.00 0.02 0.38 0.42 SRE
% A9241 0.49 0.20 0.18 0.81 0.14 0.00 0.30 EEEI
B HT1 0.00 0.03 0.22 0.85 0.01 0.26 0.23 ECE
PH4CV 0.43 0.11 0.18 0.53 0.00 0.12 0.23 ECE
¥R 58 0.11 0.08 0.54 0.72 0.04 0.35 0.31 EEE
1269 0.19 1.00 0.34 0.66 0.03 0.57 0.47 T
HCL645 0.19 0.04 0.10 0.27 0.01 0.08 0.11 ECE
WK858 0.54 0.03 0.23 0.25 0.10 0.19 0.22 ECE
798 -1 0.07 0.08 0.17 0.05 0.12 0.20 0.12 EEE
DH351 0.05 0.08 0.56 0.05 0.09 1.00 0.31 EEEI
M54 0.45 0.05 0.00 0.21 0.07 0.07 0.14 ECE
K718 0.22 0.16 0.22 0.77 0.19 0.05 0.27 ESE
PH6WC 0.56 0.04 1.00 0.10 0.20 0.10 0.33 EEEI
7 853 1.00 0.08 0.14 0.64 0.20 0.39 0.41 g
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PEG Wit F F K i R Hp AH X 5 7K & AR T B, {H 1l
VR AT LA 13 3 78 Pro & B A0 S 1k i 5 ok X
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SIEAE I, bU 5 R0 A KR 7024 (1269 KB 588 | 7
853 7E T2 Wil T, Pro 2 HL AT B AU B (19 FH 5
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3 Xk WO A VR R R 0 e RO BT R
I, 224 0 W Y R R D 1 BT RE R
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