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Effects of drought on photosynthesis and ear development characteristics of maize
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Abstract; Maize is one of the grain crops with a large demand of water. Its ear period from jointing stage to anthesis stage is
the critical period of its life. It is significant meaningful to study the response mechanism of ear stage to drought stress for
improving drought adaptability of maize. In this paper, drought sensitive inbred line PHOWC (6WC) and drought-resistant
inbred line Zheng 58 (Z58) were selected as experimental materials. Water control experiment was performed in the pit,
and three water treatments ( normal irrigation CK, mild drought LD, and moderate drought MD) were set up at ear period,
drought treatment would recover to the normal water level after anthesis stage. The ear and tassel development
characteristics, anthesis-silking interval (ASI), and the influence of ear leaf photosynthetic characteristics were measured

under different water treatments. The results showed that LD didn't significantly affect plant height, growth characteristics of
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ear, relative content of chlorophyll, and maximum photochemical efficiency of PSII in Z58, but significantly decreased the
length of ear. MD significantly reduced photosynthetic characteristics, ear length and dry matter accumulation of both ear
and tassel in Z58. As for 6WC, LD inhibited the growth of plant and the development of ear, reduced the length and
diameter of ear, length of tassel, distribution ratio of dry matter to ear, the content of chlorophyll a and b, and composite
index of photosynthetic performance ( Pl,, ) by 35.3%, 11.8%, 20.6%, 25.0%, 21.1%, 20.0% and 23.8%,
respectively. The higher the degree of drought stress was, the greater the influence on the development of 6WC ear was. In
addition, LD and MD resulted in 5 and 9 days’ delay in ASI of 6WC, respectively; LD and MD resulted in O and 3 days’
delay in ASI of Z58, respectively. To sum up, the drought stress at ear stage affected the photosynthesis characteristics of
6WC and Z58 to different degrees, furtherly the growth and development of ear and tassel of the drought sensitive inbred
line was inhibited significantly more than that of the drought-resistant inbred line, which reduced the accumulation and

distribution of dry matter to ear.

Key Words: summer maize; drought; ear development; anthesis-silking interval; photosynthetic characteristic
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Fig.2 Effect of drought stress on plant height, distribution percentage of dry matter mass and total dry matter in aboveground parts of

maize inbred lines
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Table 1 Effect of drought stress on chlorophyll content and fluorescence characteristics of maize inbred lines in tasseling stage

RSS ViEPORES 2R3 a fhE MR b &
AbH Relative content of chlorophyll SPAD Content of chlorophyll a/( mg/g) Content of chlorophyll b/ (mg/g)
Treatment 6WC 758 6WC 758 6WC 758
CK 44.0+1.8a 54.5+1.6a 1.9+0.2a 3.1+0.2a 0.5+0.1a 1.2+0.1a
LD 41.5+3.6a 54.5+0.9a 1.5£0.2b 2.8+0.1b 0.4+0.0b 0.9+0.1b
MD 38.2+2.5b 46.5+2.9b 1.2+0.2¢ 2.7+0.2b 0.3+0.1b 0.8+0.1b
SI, 5.7% 0.1% 21.3% 8.1% 19.9% 25.4%
SI, 13.2% 14.6% 37.4% 12.3% 37.5% 32.0%
PSIL L2 T it PSIL HiFE i et HhRELH A HE A
Jb Maximal quantum yield of PSII potential activity Index of photosynthetic
Treatment PSII Fu/Fm Fu/Fo performance ( PIABS)
6WC 758 6WC 758 6WC 758
CK 0.788+0.005a 0.794+0.012a 3.8+0.0a 4.2+0.2a 2.1+0.1a 2.5+0.2a
LD 0.787+0.011ab 0.789+0.012a 3.7+0.2a 3.9+0.2b 1.6£0.2b 1.9+0.2b
MD 0.773+0.005b 0.788+0.011a 3.4+0.1b 3.8+0.2b 1.6+0.1b 1.6+0.2b
SI, 0.2% 0.7% 1.4% 5.8% 22.4% 25.1%
Sh, 1.9% 0.7% 8.5% 9.3% 25.1% 37.2%

Al —FAS R F-b: R R [Fl— S A AN [ AR 3R P<0.05 7K 125 5 355 S1,  Fe i T WM F8 4 Stress index of mild drought; ST, , B+ a0 45

$( Stress index of moderate drought
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P A URR T S e BRI T MERE Y AR K R T LD AT MD (] 3 E B 25 5, Z58 119 LD Al MD 4b B 55 %) BEAH
FESEYIAN SR UL 758 BERE AR R R R R IR
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Fig.3 Effect of drought stress on the development of ear and tassel of different inbred lines
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Table 2 Effect of drought stress on growth characteristics of ear and tassel of maize inbred lines

HERE Ear TEFE Tassel
EEM A i? ISt S gLyl THIBE Vise: e 225N THRE
Stage Inbred lines  Treatment Ear ' Ear Dry Branch Tassel Dry matter/
length/cm diameter/mm matter/g number length/em
Eilipaiai] CK 5.0£0.06a 11.2+0.6a 4.3+0.02a 40.2+3.6a 2.5£0.5a
Tasseling stage 758 LD 1.7+0.01b 10.9£0.9a 3.9+0.06b 41.5+2.5a 2.4+0.4a
MD 1.3+0.01b 6.5+0.7b 3.2+0.01b 29.2+4.6b 1.4+0.4b
6WC CK 3.5+0.02a 8.0£0.3a 1.6£0.01a 35.2+3.6a 0.6+0.01a
LD 1.9+0.03b 4.0£0.3b 1.0£0.01a 27.419.2b 0.4£0.01a
MD 1.5£0.07b 3.1£0.4b 1.3£0.01a 26.2+4.5b 0.3+£0.01b
S CK 12.4321.6a 19.7£3.5a 10.8£0.1a 4.320.02a 54.2+3.3a 1.7£0.52
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HERE Ear JHERE Tassel
EEM AZR s S gLyt THIBE Vi3 225N FURE
Stage Inbred lines  Treatment Ear Ear Dry Branch Tassel o
. ’ Dry matter/g
length/cm diameter/mm mater/g number length/cm
Maturation stage 758 LD 10.8+2.1b 19.5+3.3a 7.7£0.5b 3.9+0.06b 54.0+4.9a 1.6+0.5ab
MD 9.1+1.1b 17.4+2.8a 4.620.3¢ 3.2+0.01b 37.6+5.6b 1.0+0.6b
6WC CK 11.9+2.8a 18.7+2.5a 7.6£0.2a 1.6£0.01a 46.1+4.8a 0.8+0.2a
LD 7.7£3.1b 16.5+1.6ab 3.3£0.1b 1.0£0.01a 36.6+2.7ab 0.6+0.1ab
MD 6.8+0.7b 15.1+2.7b 1.4£0.1¢ 1.3£0.01a 33.7£5.3b 0.4+0.2b
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Fig.4 Effect of drought stress on the elongation rate of ear and tassel of maize inbred lines
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Fig.5 Effect of drought stress on the anthesis-silking interval of

maize inbred lines
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Fig.6 Influence mechanism of drought stress on photosynthetic characteristics and ear development characteristics of maize leaves
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