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Effects of Different Densities on Photosynthetic

Characteristics and Yield of Limin33
LI Rui-ping, ZHENG Jin—yu, LUO Yang, ZHENG Hong-bing, LI Wei—tang, LIU Wu-ren
(Jilin Academy of Agricultural Sciences / Key Laboratory of Crop Ecophysiology and Farming System in
Northeast China, Ministry of Agriculture, Changchun 130033, China)
Abstract: In order to clear about the effects of high density on photosynthetic characteristics and yield, a field
experiment was designed with five treatments: 70 000, 80 000, 90 000, 100 000 and 110 000 plants/ha. In the exper-
iments, leaf area index(LAl), chlorophyll content(CC), photosynthetic rate(Pn), stomatal conductance(Gs), internal

CO: concentration(Ci), transpiration rate(7r) and yield were measured. The results showed that the LAI peaked in

silking stage and T4 was the highest, but in the late filling stage, T2 was the highest. The content of Chlorophyll de-

creased in response to the increased density at silking stage and late filling stage; the highest photosynthetic rate

and light use efficiency(LUE) was T2 treatment at silking and late filing stage. The yield trend was similar to the pho-

tosynthetic rate and light use efficiency(LUE) and closely related with net photosynthetic rate and light use efficiency
(LUE).The highest light use efficiency (LUE) and yield was T2 treatment. The yield reached 12 124.64 kg/ha.
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Fig.1  Effect of different densities on LAl of Limin33
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Fig.2 Effect of different density on chlorophyll content of Limin33
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Table 1  Effects of different density on photosynthetic parameters of Limin33 at silking stage
b Bl AR AL e ] = AR A Rl B R JEREFI (%)
Treatment [pemol/(m*+s)] [mol/(m*+s)] (pemol/mol) [mmol/(m’+s)] LUE
Pn Gs Ci Tr

T1 23.96+0.37 b A 0.228 6+0.008 4 a A 119.33+6.65 a A 4.88+0.11 b AB 2.00+£0.03 b AB
T2 27.20£1.39a A 0.228 3+0.016 4 a A 85.76x1.86 b B 5.15£0.23 a A 2.27+0.11a A
T3 23.97+0.68 b A 0.207 0£0.014 1 a A 100.83£3.35a A 4.62+0.15b B 2.00+£0.06 b AB
T4 23.77+0.87 b A 0.158 9+0.008 6 b B 50.82+3.54 ¢ C 3.98+0.17 ¢ C 1.98+0.07b B
TS 17.64+0.27 ¢ B 0.1022+0.000 1 ¢ C 31.91+x2.90d D 2.90+0.00 d D 1.47£0.02 ¢ C

RN SRR S B4 IR AE 0.05 F10.01 K P22 R i3 . TR,

Note: The different lowercase and uppercase letters indicated the difference between 0.05 and 0.01 levels of significance, respectively.

The same below.
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Table 2 Effects of different density on photosynthetic parameters Limin 33 at late filling stage

b 3 HOLA R AL Jii) AR A BRI 7N R JCREMIT R (%)
Treatment [wmol/(m?+s)] [mol/(m*s)] (wmol/mol) [mmol/(m?+s)] LUE
Pn Gs Ci Tr
T1 22.75+1.07b B 0.238 5+0.1206 a A 168.30+16.78 a A 4.70+0.19 a A 1.90+0.09 b B
T2 25.18+0.27 a A 0.145 6+0.009 8 b B 111.40+7.61 b BC 3.09+0.07 b B 2.10+0.04 a A
T3 19.43+0.61 ¢ C 0.137 5+0.0035b B 126.72+5.11 b B 2.51+0.11 ¢ C 1.62+0.02 ¢ C
T4 17.83+0.18 d C 0.088 2+0.001 7 ¢ C 75.07+6.40 ¢ CD 2.08+0.02dD 1.47+0.01d C
TS5 17.31+0.18 d C 0.092 1+0.000 7 ¢ C 43.11+439 dD 1.80+0.04 d D 1.44+0.01d C
%3 FRAABERRBEER=EMRES
Table 3 The difference of yield and yield characteristic of Limin 33 in different densities
i RN FeRK (em) RATHL TR IR ()  TRIARHE(YL) s
Treatment (cm) Barren ear Row number Kernel number 100-kernel  Grain volume (kg/hm?)
Ear length tips length per ear per row weight weight Yield
T1 17.13+0.08a A 0400 b B 17.60+0.24 ab  35.63+0.44a A  30.70£0.31a 691.67+3.65a 11 200.83+£552.19 ab
T2 16.22+0.32b AB 0.40+0.15b B 17.40+0.20 ab  33.63+0.84 ab AB  28.70+1.59 a 690.53+8.82a 12 124.64+118.01 a
T3 15.40+0.25 ¢ BC 0.83+0.03 ab AB  17.13+0.24b  31.50+0.34 be B 28.33+0.90a 686.10+4.02a 11 074.76+£559.87 ab
T4 15.13+0.18 ¢d BC 1.07+0.20a A 16.80+0.12a  30.77+1.04 ¢ BC 28.03+0.52a 682.77+8.29a 10 763.48+158.33 b
TS 14.57+0.17d C 1.17+0.15a A 16.73+0.31 b 27.77+0.55d C  27.70+1.41a 674.47+6.24a 10276.40+323.36 b
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