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Effect of Nitrogen Fertilizer Rate on Photosynthetic Rate and Photochemical

Hficiency o Hag Leaf , GQain Yidd and Protein Content of Winter Wheat
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Shandong 271018 ,China; 2. Ingtitute of Agricultural Information, Chinese Academy of Agricultural Sciences, Beijing 100081 ,China)

Abstract : A field experiment was conducted on highryiel ding conditions to eval uate the effectsof nitro-
gen fertilizer rate on changes of photosynthetic rate and photochemical efficiency inflag leaf , changes
of sucrose content inflag leaf and grain after anthess, and grain yield and protein content of winter
wheat. The application of nitrogen fertilizer would increase photosynthetic rate and photochemical &f-
ficiency of ® PS inflag leaf during the mid and late filling stage, increase the ratio of Fv/ Fmat the
end of grainfilling stage. With the application of excessve nitrogen, the photosynthetic rate do not
increase and photochemical efficiency of ® PS  decrease. The application of nitrogen fertilizer would
increase sucrose content in flag leaf and promote sucrose supply in grain during early filling stages.
During late filling stages, the nitrogen application at high rate would increase the amount of sucrose
left inflag leaf , s0 the differences of sucrose content in grains among treatments of different nitrogen
application rate were not significant. Compared with no nitrogen applied, the nitrogen application rate
at 105 195 kg - ha ' increased grain yield significantly and the nitrogen application rate at 105 240
kg - ha 'increased protein content significantly. When the nitrogen application rate increased to 285
kg- ha ', grain weight , grain yield and protein content decreased. With the yield and protein content
were concerned , the nitrogen application rate at 105 240 kg - ha ' was recommended.

Key words: Winter wheat; Nitrogen fertilizer rate; Photosynthetic rate; Photochemical efficiency;
Yield; Protein content
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Tabhle1 Gain yield and protein content of wheat under different nitrogen fertilizer rates
Treat ment Spike number Grain number Grain weight Grain yield Protein content Protein yidd
(10%- ha-1 per_spike (mg- grain-1) (kg- ha-?1) (%) (kg- ha-?1)
No 653. 2 35.9 36.0 8 526.67b 13.87c 1182.65b
N1 660.7 36.8 37.1 8 806.67a 14.11b 1242.62ab
N2 661.4 36.9 37.6 8 845. 00a 14.22a 1 257.76a
N3 660.9 38.1 37.2 8 800. 00a 14.30a 1 258. 40a
Na 659.9 37.6 37.0 8 636. 67ab 14.28a 1 233.32ab
Ns 656.5 39 34.9 8 525.00b 14.12b 1 203.73b

: 0.05
Note: Different letters mean sgnificance of different treatment at 0.05 level .
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