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Effects of low-light stress on maize ear development and endogenous hormones

content of two maize hybrids ( Zea mays L. ) with different shade-tolerance

ZHOU Weixia, LI Chaohai”, LIU Tianxue, WANG Xiuping, YAN Zhiguang
Agronomy College, Henan Agricultural University, Zhengzhou 450002, China

Abstract; Light is one of the most important environmental factor influecing the growth and development of maize ( Zea
mays L. ). Sufficient light during the growing period is the basis of high yield formation of maize. However, there are
always prolonged rainy days during maize growing season in the Huang-huai-hai region, which are detrimental for maize
yield formation. And prolonged rainy days at flowering stage bring more severe damage to maize production. Low-light
environment leads to a decrease in photosynthetic rate, a reduction and redistribution of biomass, an extension of anthesis to
silking interval, and a significant reduction of ear kernel number and grain yield. And there are significant differences in
maize genotypes responses to low light stress. Previous studies have elucidated the effects of endogenous hormones on the
apical kernels abortion and under low-light stress. However, whether the endogenous hormones have influence on the whole
ear development process is unknown. A split plot experiment was conducted under field conditions during 2010 and 2011,
to study the effects of shading and light recovery on the growth and development of maize ear and endogenous hormones of
two maize hybrids. The main plots are light treatment ( natural light and 50% shading) and sub-plots are cultivars (low
light sensitive hybrid YY22 and low light tolerance hybrid ZD958). In the low light treatment, maize plants were shaded
with 50% transmittance shading nets from 3 days before tasselling to 10 days after silking. The results showed that the
growth and development of maize ear was delayed, ear length, ear diameter, ear dry weight, ear row number, kernel

number and kernel sink capacity were significantly decreased while barren tip increased under low light conditions with low
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light sensitive maize hybrids changed more. Spikelet ovary in ear apical showed signs of abortion at silking stage. The
abortion progress of the kernel could not be disrupted by the recovery of natural light. ABA and ZR content of both maize
hybrids ears increased under low-light stress while GA content and GA/ABA ratio of both maize hybrids decreased. TAA
content and IAA/ABA ratio of ZD958 was increased while YY22 decreased. The recovery of natural light in a short time

had little effect on the established hormone synthetic mechanisms.
Key Words:; low-light stress; maize; shade-tolerance style; ear development; ABA; TAA; GA; ZR
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1.1 XA 5t

R T 20102011 AF7E AN RE A MY K 2F Rk 2 X W = kT, 2010 4FF 6 A 3 H#EF,9 H 10 HIk
#,2011 AET 6 H 7 HEERD,9 H 13 B, 50 R 208, BB 85 30em, W48 38em, TIEZ KT 5 it
lemxlem LA, B2 1+ 15kg, HHR R 1 FEREFR R 00 A A VLT 8240 mg/kg, KA 63.5 mg/
kg, B 21. 5 me/kg, BB 133.3 mg/kg, BANEREAIE(N 25% ,P,05 18% K,0 12% )12 g VEHEENE, K
WUFHHIE G S5 o PRE , FEFIATDEE AR IEPRUEAE B3 P9 07K 207, g M o S A B ] — f R HH

IRIGR A 2 RRAX B, EXEZ LR, E ARG (L) AT (S)2 ASAb 2, &I X 2 R i
Fofr, 23 590 2R FH 284S S 30 S WA 25 4 Sk AT 1 P A 28 B R AR AR T T 78 R K % 38 A R K 22 (YY22) T B 28
KILASFPHRS B 958 (ZD958 ) I B A 1 I 3 7R W A et FH 328 52385 50% 1) P8 00388 FH I 44 55 D' Jilkam Ach 34
CEETHRON DTN AR L5 44 , 25 S, Z5 P4 7 () LB, (R el 230 XU 1 B4 S A T TR AR BORE ) o 36 D' I i P /7
SRR 1, R P B R DA E R S8 LI-6400 (LI-COR, 3£ [) T4 H 11:00 M€ , LM E 14 d, T
FHERT 3 d FEATHSE AR 225 10 d WK FSRJEIR, AR AbFRFRRE 40 4L, 445 Fh I B BE AR (T4 22
40500 #£/hm? , K55 958 1978 67800 #£/hm’) ,H & 3 K,

F1 REEHHRNSREREL

Table 1 Effect of shading on the microclimate

b JEREGRE/ (pmol - m ™2 +s7") /T AR ULEE/ % CO, HJE/ (mol/mol)
Treatment Light intensity Air temperature Relative humidity CO, concentration
H 48 Nature light 1138.73+21.45 a 35.77+0.38 a 71.52+0.37 a 354.8+2.74 a
WESEALFE Shade 592.54+18.33 b 32.60+0.92 b 74.980.54 a 344.6+3.52 a

[F)—F AR /NS FREROR 5% KF R 2253 0 B35

1.2 eI H 5k
755640 BT AR — B0 FORRE R TEE AR, T AL BT RO AERT 3 d(DBT3) (22101 (S) (24 )5
10 d (DAS10) \tt22)5 20 d (DAS20) HURE , FH B AL BEEURE 3—5 RRIEAT ORI 2 R 5148 45
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Fig.1 Effects of low-light stress on the development of two hybrids with different shade-tolerance
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Fig.2 Effects of low-light stress on the ear character of two hybrids with different shade-tolerance
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Fig.3 Effects of low-light stress on kernel characters of two hybrids with different shade-tolerance
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Fig.4 Effects of low-light stress on the ear hormones content of two hybrids with different shade-tolerance
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Fig.5 Effects of low-light stress on the endogenous hormones balance of two hybrids with different shade-tolerance
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