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Study on climatic potential productivity of maize based on
GIS technology in Shiyang River Basin

SUN Shi-kun, CAI Huan-jie, WANG Jian

(Key Laboratory of Agricultural Soil & Water Engineering , Northwest A& F University ,Yangling » Shaanxi 712100, China)

Abstract; [Objective] The purpose of the present study was to analyze the photosynthetic potential
productivity, light-temperature potential productivity and climatic potential productivity of maize in Shiy-
ang River Basin,so as to explore the major limiting factor of maize production and to provide references for
local maize production. [Method) According to the meteorological data from 1980 to 2005 in Shiyang River
Basin, the mechanism methodology was adopted to analyze the photosynthetic potential productivity,light-
temperature potential productivity and climatic potential productivity of maize,and together with the Arc-
viewGIS software to analyze the spatial distribution of the three; and the FAO CROPWAT model was
taken to analyze the variation of mazie’s evapotranspiration and the corresponding suggestion for irrigation
was put forward in order to improve maize yield in Shiyang River Basin. [Result] The photosynthetic po-
tential productivity and light-temperature potential productivity of maize were between 22 704. 79 —
25 732.44 kg/hm” and 10 665. 73—17 189, 27 kg/hm” respectively in Shiyang River Basin,and the spatial
distribution tendency of them decreased from north to south. The climatic potential productivity of maize
was from 360.97 — 3 947. 91 kg/hm?, and its distribution tendency increased from north to south; After

comprehensive analysis,the value of photosynthetic potential productivity and light-temperature potential
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productivity of maize in Shiyang River Basin were in the state of medium range in China. while the climatic potential

productivity of maize was at a low level. The results from the CROPWAT model showed that the critical period of

maize water consumption was from late June to late July, which was the critical period of yield formation of maize,

so irrigation water should be guaranteed in this period. [Conclusion] The main limiting factor of climatic potential

productivity of maize is water condition. In order to fully exploit the potentiality of maize production, irrigation

should be applied during the critical period of maize water consumption.

Key words: Shiyang River Basin;maize; climatic potential productivity; GIS; CROPWAT model;irriga-

tion decision
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Table 2 The correcting coefficient of potential productivity in Shiyang River Basin
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Mean temperature Temperature correcting Precipitation of Moisture correcting
Area . .. . .
of growth period coefficient growth period coefficient
8 Mingin 20.03 0.668 83.68 0.021
4 1] Jinchuan 17. 20 0.573 115. 20 0.070
HM Liangzhou 18.19 0. 606 108. 38 0.037
7K & Yongchang 16. 10 0.536 138. 75 0.127
11} Shandan 17.53 0.584 123.87 0. 081
St # Jingtai 18. 41 0.613 127.01 0.088
N Sunan 13.76 0.458 180.13 0.318
iR Gulang 15.13 0.504 211.89 0. 345
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Fig. 7 Evapotranspiration during the maize growth period in Shiyang River Basin
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