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Fig.1 Leaf net photosynthesis(Pn) (a,b) and stomatal conductance (GS) (c,d) for each maize hybrid under well

water (W1) and water stress (W2)
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Fig.3 Leaf SPAD value for each maize hybrid under well water (W1) and water stress(W2)
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Response of leaf photosynthesis characteristics and yield of maize
hybrids differing in drought tolerance to drought stress

Hao Baozhen', Ma Jingli', Dong Jiagiang', Wang Chunyan', Ao Yanwen', Wang Xiaojie',
Wang Shuli', Sun Liping', Zhao Hongyan', Jiang Lina®

(1. School of Life Science and Basic Medicine, Xinxiang University, Xinxiang 453003, Chinaj;

2. College of Life Sciences, Henan Normal University, Xinxiang 453007, China)

Abstract : The experiment was carried out to study leal photosynthesis characteristics and grain yield of maize under well
water(W1) and water stress(W2) at different growth stages (V14, silking, milk-ripe stage). Two hybrids with different
drought tolerance were used in this study, which were Zhengdan 958 (drought-tolerance hybrid)and Zhuyu 309 (drought-sensi-
tive hybrid). There were littler difference in net photosynthesis(P,), stomatal conductance((G,), Efficiency of light energy
transformation of photosystem II(F,/F,), quantum efficiency of photosystem II(®Ppsy;), SPAD value between hybrids under
W1 treatment. However, Zhengdan 958 showed greater P, , G,, and SPAD, compared with Zhuyu 309 under W2, which were
about 10%, 14%, and 5% higher, respectively. Also, significant difference was detected in F,/F,, between hybrids only at
silking under W2, and F./F, was higher for Zhengdan 958 than for Zhuyu 309 in this stage. Moreover, there was no signifi-
cant difference in @psy between hybrids under W2 at each growth stage. Correlation analysis shows that there were strong rela-
tionships among grain yield and measured traits under water stress compared with under well water conditions, and under both
W1 and W2 treatments, the relationships among grain yield and average traits(across three growth stages) were correlate posi-
tively, and among the measured traits, @ps; always showed strong correlation with grain yield. The results revealed that, rela-
tive to Zhuyu309, leaf photosynthesis characteristics of Zhengdan 958 showed strong adaptive capacity to water stress, ant this
may be the main physiological reason for the strong drought tolerance of Zhengdan 958.

Keywords : maize; drought stress; drought-tolerance; photosynthesis characteristic; grain yield
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MRl EFEXRFREEHMAFEEEGEEP.),SILSE(G,),PSUSEKAELERE(F./F.),
PSII SEFR K 8B F =2 (Dpsu ) F1 SPAD HH E S IR RE
Attached Tab. I  Analysis of variance of net photosynthesis(P, ) ,stomatal conductance(G, ) ,Efficiency of light energy
transformation of photosystem II(F,/F,),quantum efficiency of photosystem II( @y, )and SPAD

value as affected by water and hybrid at different growth stages in maize

HEEM b3 P, G, F,/F, Dpsin SPAD
14 0 K (W) 0.017 5 0.000 2 0.015 7 0.585 8 0.048 3
fn B CHD 0.092 1 0.139 8 0.092 8 0.056 2 0.278 2

WX H 0.277 2 0.246 9 0.364 8 0.782 0 0.500 7

i 22 44 w 0.001 8 0.000 5 0.013 6 0.011 1 0.000 9
H 0.026 9 0.037 6 0.068 6 0.075 1 0.005 1

WX H 0.145 0 0.007 4 0.118 9 0.435 2 0.015 1

Ly w 0.000 1 <£0.000 1 0.017 4 0.000 3 0.000 4
H 0.018 3 0.000 5 0.080 7 0.008 9 0.005 2

WX H 0.188 8 0.086 6 0.702 7 0.625 3 0.099 1

ikl EE#ER(WHAMTFRERE(W2)TERMHRALGEESHERNTEHXEHN
Attached Tab. I  Correlation coefficients between photosynthesis characteristic parameters and grain yield

in maize under well water( W1)and water stress(W2)

M MR P.1 P.2 P.3 Gl G2 G3 F1 F2 F3 Q1 Q2 Q3 S1 S2 S3

Wi GY —0.01 0.51 0.66 0.11  —0.50 0.78 0.32 0.09 0.12 0.37 0.69 0.63 —0.59 0.54 0.64

W2 GY 0.80 0.56 0.64 0.31 0.69 0.82" 0.50 0.86" 0.52  0.83" 0.42 0.76 —0.22 0.66 0.84"

SOBL I PN P, G, F Q S
w1 GY 0.53 0.55 0.22 0.75 0.52
w2 GY 0.73 0.71 0.78 0.88" 0.74

" RARTE 0.05 KFE.GY NHR 4 Poul, Po2, P o3 4000 14 MR k22 A FL AU s 7o & 8 %56.1.6.2,G,3 43 5
9 14 W ok 22 R FLAGY B R AL F1LF2LF3 43500 14 Rk 2230 R EL AU Y i PSTT B RO AR 2 AE Q1. Q2.
Q3 435 14 I ik 22 3 FFL A Y i Jr PSIT SEBR OG- 45 S1, 82, S3 43 50 14 & ik 22 391 R FL AU i R i 2 R
(SPAD{H).P .G F. Q.S 435 g ity e & iR SFL T L PSIT IR SO AL = R0R (PSIT SE PR i F - & M R & & 3 44
B4 w22 30 FL AU 7 S {E.



