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Effects of Nitrogen Application Rate on Photosynthetic Characteristics,
Grain Filling and Yield of Wheat under Supplemental Irrigation Based
on Soil Moisture Measurement
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Crop Physiology and Tillage, Ministry of Agriculture and Rural Affairs, Taian, Shandong 271018, China)

Abstract ;: In order to explore the suitable nitrogen application rate for high-yield wheat in Huang-Huai-
Hai region, the wheat variety Yannong 1212 was used as the test material. Four nitrogen application
rates(0 kg « hm 2 (N0), 150 kg « hm *(N150), 210 kg « hm *(N210), and 270 kg * hm ?(N270))
were set up in the field, and the effects of nitrogen application rate on the photosynthetic characteris-
tics of flag leaves and grain filling of wheat under supplemental irrigation were analyzed. The results
showed that the SPAD value of flag leaf at 14— 28 days after anthesis under N210 treatment was sig-
nificantly higher than that under NO and N150 treatments, but not significantly different from that
under N270 treatment. The photosynthetic gas parameters and photosynthetic enzyme activities of
flag leaves under N210 treatment were significantly higher than those under NO and N150 treatments
at 14— 28 days after anthesis, yet there was no significant change in photosynthetic parameters and
photosynthetic enzyme activities of flag leaves when the nitrogen application rate increased to N270.
The average grain filling rate and maximum grain filling rate under N210 treatment were significantly
higher than those under other treatments, which was beneficial to the increase of grain weight. Com-

pared with NO, N150 and N270, the 1 000-grain weight and grain yield under N210 treatment were
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the highest, and the yield increased 43. 93%, 12.35% and 4. 36 %, respectively. In summary, the ni-

trogen application rate of 210 kg « hm ™ ? is the best nitrogen application rate for high yield under the

conditions of this experiment.

Keywords: Nitrogen application; Wheat; Photosynthetic characteristics; Grain filling; yield
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Fig. 1 SPAD value of flag leaves after wheat anthesis

under different nitrogen application rate treatments
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Fig. 2 Photosynthetic characteristics of flag leaves of wheat after anthesis under different nitrogen application rate treatments
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Fig. 3 Photosynthetic enzyme activity of wheat flag leaves under different nitrogen application rate treatments
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Fig. 4 Changes of grain weight and filling rate of wheat during filling period under different nitrogen application rate treatments
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Table 1 Grain filling parameters of wheat under different nitrogen application rate treatments
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Tre&ftfrnﬂent Grovffat}f(c?rfij;fjation R? Tonax/d Vinean /(g * d71) - Vina/Cg e d™D Pa/d
NO Y=40.81/(1+43.98e %) 0.999 6 16. 45b 1.12¢ 2.35¢ 25.47a
N150 Y=143.41/(1+47.39e *%*) 0.999 8 16. 49b 1. 20b 2.54b 25. 83a
N210 Y=45.40/(1+50. 17e %2t*) 0.999 9 17.79a 1. 32a 2.81a 25. 88a
N270 Y=143.46/(1+42.30e %) 0.999 8 17. 87a 1.23b 2.56b 26.00a
(5] F1 AN [s) 7 £k 2 7% Ak B i) 22 St 8 35 (P <20, 05) . R Il
Different values in the same columns indicate significant differences between treatments(P<C0. 05). The same in table 2.
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Table 2 Wheat grain yield and yield components under different nitrogen application rate treatments
fib 3 KL THRL £ Tk LER TS T
Treatment  Spike number/(X10* « hm™—?) Grain number per spike 1 000-grain weight/g Grain yield/ (kg « hm~?)
NO 471. 35¢ 35.66b 40. 32¢ 6 341.47d
N150 542.95b 38.21a 43.24b 8 123.62¢
N210 587.19a 39. 64a 45. 36a 9 126.99a
N270 601. 34a 38.51a 43. 34b 8 745.38b
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