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Abstract: [ Purpose] As for light and nitrogen, the characteristics of growth and photosynthetic
physiology of maize (Zea may L.) were studied, in order to provide scientific basis for alleviating low-
light stress through rational fertilization. [ Methods ] Pot experiments were conducted to study the
effects of different light intensities and nitrogen levels on the growth, photosynthetic physiology and
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dry matter accumulation of maize. [ Result ] Plant height of maize under shading treatment was
lower than those of natural light treatment in low and middle nitrogen levels. The areas of upper leaf,
ear leaf and lower leaf at the filling stage in different nitrogen levels were decreased by 13.0%-35.9%,
6.1%-28.5% and 9.7%-26.4%, respectively, compared with the natural light treatment; the chloro-
phyll contents of the functional leaves at the early growth stage and net photosynthetic rate at the
whole growth stage were decreased to different degrees. Soluble sugar contents in leaves at the joint-
ing stage were decreased significantly by 11.1%-46.5%, and total biomass under shading treatment
was decreased by 33.1%-49.7% in middle and high nitrogen levels. The leaf areas of different parts,
net photosynthetic rate and root length of low nitrogen treatment were higher than those of high nitro-
gen treatment, and soluble sugar content in leaves and total biomass under shading treatment were
also increased by 19.4%-108.3% and 51.1%-85.6% respectively, compared with medium and high ni-
trogen treatments. [ Conclusion ] Under shading condition, the growth and development of maize
were restrained, and low nitrogen treatment was beneficial to dry matter accumulation compared with
middle and high nitrogen treatments.
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e LINL ASROIEAPET, s 65 keg/hm’; LIN2. FASRIGAPE T, %% 130 kg/hm®s LIN3. [REAIE T, AL 260 kg/hm’s L2NT. i)
KT, il 65 kg/hm?; L2N2. JEBAZPET, Jigli% 130 kg/hm?®s L2N3. RIS, 4% 260 kg/hm?, AN [R)/NE FREFER [ — R [R) 4k
PR 225 3 (P<0.05); T,

Note: LINI. the applying nitrogen amount was 65 kg/hm’ under natural light condition; LIN2. the applying nitrogen amount was 130 kg/hm’ under natural
light condition; LIN3. the applying nitrogen amount was 260 kg/hm” under natural light condition; L2N1. the applying nitrogen amount was 65 kg/hm” un-
der shading condition; L1N2. the applying nitrogen amount was 130 kg/hm’ under shading condition; L1N3. the applying nitrogen amount was 260 kg/hm’
under shading condition. Different small letters indicate significant difference between treatments at P<0.05 at the same stages; the same as below.
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Fig. 1 Effects of different light intensities and nitrogen levels on the growth trend of the shoot and root of maize
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Tab. 1 Effects of different light intensities and nitrogen levels on the growth of maize leaves at filling stage
FHAZM: ear leaves b3 upper leaves FEBI lower leaves
o e 35T BT e o ggiom s T b en o ggm oo

leaf length leaf width leaf area length leaf length leaf width leaf area length leaf length leaf width leaf area length
LIN1 81.75a 8.10a 662.18a 1390a 73.88a 8.55a 631.63a 14.08a 8723 a 793 a 691.26a 1450a
LIN2 71.54b 7.64 b 546.57b  13.08b 67.48 b 7.68 b 51825b 13.70b 82.56 b 7.56b 624.15b 1448a
LIN3 8432 a 8.10a 682.99a 13.74a 7530a 8.20a 617.46a 13.80b 89.88 a 7.82a 702.86a 1454 a
L2N1 66.78 ¢ 7.12¢ 47547d 12.86b 5842 ¢ 7.18 ¢ 41946¢c  13.58b 73.52¢ 6.92d 508.76d 12.80b
L2N2 72.25b 7.10 ¢ 51298¢c 12.07d 60.35¢ 7.48 b 451.12¢  12.12d 79.63 b 7.08 ¢ 563.35¢ 12.70b
L2N3 70.05 b 6.98d 488.60d 12.45¢ 54.95d 720 ¢ 395.64d 1293 ¢ 77.95bc  6.88d 53591cd 12.60b

: LINL H2HKMT, 2% 65 kg/hm®s LIN2. HAAJGAME T, 2% 130 kg/hm®s LIN3. HAAMAM T, HZli% 260 kg/hm’s L2N1. [
FAETR, MiZh% 65 kg/hm?; L2N2. JEBIZEE N, HMEgli% 130 kg/hm?; L2N3. EBI&LE R, Miglig260 kg/hm?s FSIEHR & A F/NS FRER R A

bR 1A 2 7 L3 (P<0.05)s Al

Note: LINI. the applying nitrogen amount was 65 kg/hm’ under natural light condition; LIN2. the applying nitrogen amount was 130 kg/hm’ under natural
light condition; LIN3. the applying nitrogen amount was 260 kg/hm” under natural light condition; L2N1. the applying nitrogen amount was 65 kg/hm’
under shading condition; L1N2. the applying nitrogen amount was 130 kg/hm’ under shading condition; L1N3. the applying nitrogen amount was 260

kg/hm® under shading condition. Data within the same column followed by no same letters indicate significant difference between treatments at P<0.05; the

same as below.
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Fig. 2 Effects of different light intensities and nitrogen levels on the contents of chlorophyll a,
chlorophyll b and total chlorophyll of maize leaves
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Tab. 2 Effects of different light intensities and nitrogen levels on the photosynthetic characteristic of maize leaves

AEHH sl BHAEE/ (umol- m™s™")  SIFLFE/(mol'm™s™) HilA] CO, ¥ JZF/(umol-mol ) ZER% 13 %/ (mmol-m >s™")

growth period  treatment net photosynthetic rate stomatal conductance intercellular CO, concentration transpiration rate
LINI1 23.27b 0.197 b 99.95 cd 2.773b
LIN2 22.07b 0.203 b 112.69 b 2.945b

R 1 LIN3 26.17 a 0.229 a 95.17d 3.839a

jointing stage L2N1 21.13 b 0.196 b 127.14a 2212¢
L2N2 14.69 ¢ 0.127d 104.58 ¢ 1.984d
L2N3 16.03 ¢ 0.143 ¢ 109.39 be 2.345¢
LIN1 21.63 b 0.157b 83.71¢c 2771 ¢
LIN2 20.73 b 0.165b 97.00 b 3.006 b

S LIN3 27.14 a 0.220 a 89.29 ¢ 3.883a

anthesis stage L2N1 19.37b 0.145b 65.17d 3.682a
L2N2 1123 ¢ 0.091 ¢ 118.80 a 1.764 d
L2N3 1245 ¢ 0.081 ¢ 96.64 b 1.604 d
LIN1 18.00 a 0.146 a 101.55b 3.174b
LIN2 16.63 a 0.135a 103.06 b 3.591a

S LIN3 13.62b 0.103 b 90.52 ¢ 2.762 be

heading stage L2N1 13.66 b 0.112b 107.96 b 2.980 b
L2N2 9.02¢c 0.067 ¢ 92.19¢ 1.751d
L2N3 1043 ¢ 0.096 b 130.72 a 2.519¢
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Fig. 3  Effects of different light intensities and nitrogen levels on the soluble sugar content in leaves and stems of maize
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Tab. 3 Effects of different light intensities and nitrogen levels on the accumulation and

distribution of dry matter of maize

g/plant
Ab 3 i E R V- A 1EFF 1k TS Tl SEWE
treatment root shoot leaf leaf sheath flowering stems  flowering  stamens  maize ear total biomass
LIN1 7.80 a 21.02b 1543 a 9.53b 0.41b 1.28b 1.69b 31.15¢ 8831 ¢
LIN2 7.35a 26.06 a 16.57 a 1095 a 0.56 a 1.68 a 224a 36.93b 102.34 a
LIN3 7.74 a 20.90 b 16.34a 9.46 b 0.36 be 1.23b 1.59b 37.02b 94.64 b
L2N1 6.13 ¢ 19.50 b 16.14 a 9.91 ab 0.33¢ 1.14b 1.46 b 41.01a 95.62 b
L2N2 497d 13.71¢ 11.07b 7.34d 0.25d 0.58 ¢ 0.82 ¢ 12.78 e 51.52d
L2N3 6.88 b 1590 ¢ 10.57b 8.07 ¢ 0.33¢ 1.03b 1.37b 19.13d 63.28d
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