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Sudies of Variable Nitrogen Application in Winter Wheat Based
on Spectral Index and Simulation Models
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Abgtract : The aim of this study was to develop the time specific and time-critical method of variable
nitrogen application to overcome the limitations of traditional field sampling methods. Experiments
with uniform (CK) and variable rate of nitrogen fertilization were carried out during 2005 2006 on
the experimental farm in Beijing (40 10 N, 116 26 E) . CERES Wheat models and spectral index was
combined to determine the amount of nitrogen fertilizer recommended for variable rate management.
There were significantly linear correlations between the leaf area index (LA1) measured and grain
yield with the Smulated ones. The result showed that the CERES Wheat model can be used to predict
the state and biophysical variables of wheat. The grain yield and grain protein content were measured
among the CK and variable rate fertilizer treatments. It indicated that variable rate fertilization in-
creased grain yield and grain protein content , and it did reduce the variability of them. Economical
benefits of fertilization in variable rate application were better than thosein CK.

Key words: Winter wheat ;OSAV | ; Variable nitrogen application; CERES Wheat models; Economical
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1
Tablel Mean, standard deviation and coefficient of variablerate and uniform fertilization treatments
Treat ment (kg/ ha) Yied D (%) CV (kg/ ha) Maximum (kg/ ha) Minimum
Variable-rate 4 473.09 576.55 12.89 5187.14 3 396.78
CK 4 029.46 688. 26 17.08 5 048.59 2 737.45
2
Table 2 Satigtics of grain protein content in variablerate and uniform fertilization treatments
Treat ment (%) Mean D CV (%) (%) Maximum (%) Minimum
Variable-rate 17.71 0.63 3.58 19.11 16.20
CK 16.32 0.59 3.59 17.50 15.12
3

Table 3 Economical benefits of variablerate Nfertilization

(yuan/ ha) Fertilizer cost

Treatment Urea Diammonium phosphate Total Gf(gssa?é‘/hg)‘ue '\‘(éltu?g‘//g'?&e Yield-cost ratio
Variablerate 392 450 842 6 710 5 868 7.97
CK 392 450 842 6 044 5 202 7.18
: 2005 , 2000 [/ 2000 /o 11500 /
Note: The datais accounted with the pricesin 2005. The pricesof urea, (NH4) 2 HPO4 and wheat are 2 000, 2 000 and 1 500 yuan/
t, respectively.
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