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Abstract; Henan Province is a main grain crops producing area in China, and water requirement trends
of the main grain crops is an important basis for agriculture water saving and yield increasing. Based on
the daily meteorological data from 18 stations in Henan Province during 1958 and 2013, reference crop
evapotranspiration ( ET,) and water requirement of winter wheat and summer maize in growth period were
estimated by using FAO Penman — Monteith equation and crop coefficient. Time series analysis was used
to analyze temporal distribution characteristics of ET,, and water requirement. Kriging of ArcGIS was
introduced to draw the maps of ET, and water requirement that could present a clear spatial distribution of
that, and the causes of water requirement change were manifested by path analysis method. The research
results showed that the value of ET, in Henan Province ranged from 672 mm to 977 mm, and the average
values were 807. 0 mm per year and 2.2 mm per day, which was decreased in recent 62 years. The
maximum KT, appeared in the northwest and southeast of Henan Province, and ET| showed a significant
difference around the western area. The water requirement of winter wheat and summer maize were 390 ~
562 mm and 314 ~426 mm, respectively. The irrigation requirement of winter wheat and summer maize
were 350 ~525 mm and 243 ~368 mm, respectively. The index of irrigation requirement of winter wheat
and summer maize were 0.77 ~0.90 and 0.66 ~0. 83, respectively. The main grain crops irrigation

requirement index of Henan Province tended to increase with the latitude and longitude, and summer
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maize had less dependence on irrigation than winter wheat. When each meteorological factor was removed

respectively in sensitively analysis, the reliability of the regression equation was estimated by the

remained eight meteorological factors. The main meteorological factors that influence water requirement of

the main grain crops were temperature, vapor pressure, sunshine duration, maximum temperature and

wind speed.
Key words; Henan Province
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Fig.1 Variation curve of yearly reference crop

evapotranspiration in Henan Province
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evapotranspiration in Henan Province
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Tab.1 Average and variation trend of yearly water requirement of winter wheat and summer maize in Henan Province
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Fig.3 Spatial distribution of yearly water requirement, net irrigation requirement and irrigation requirement index of
winter wheat and summer maize in Henan Province
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Tab.2 Path analysis between meteorological factors and water requirement of winter wheat in Henan Province
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Tab.3 Path analysis between meteorological factors and water requirement of summer maize in Henan Province
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Tab.4 Path analysis of water requirement for winter wheat by gradually removing the least sensitive meteorological factor
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9 -0.03 -0.18 -0.06 -0.1 0.24 0.13 0.69 -0.58 -0.45 0.26 -0.27 -0.42 0.32 0.37 -0.08 0.13 -0.29 0.47 0.87
8(F&KE) -0.09 -0.49 0.20 0.11 0.70 -0.80 -0.61 0.66 -0.34 -0.15 0.33 0.41 -0.05 0.58 -0.56 0.72 0.79
8(KJE) -0.03 -0.09 0.22 0.09 0.8 -0.8 -0.55 0.81 -0.33 -0.15 0.32 0.42 -0.15 0.67 -0.55 0.72 0.85
8( M) 0.00 -0.11 -0.25 -0.33 0.44 -0.82 -0.80 0.82 -0.38 -0.10 0.37 0.37 0.39 0.13 -0.74 0.84 0.76
8(Ki) -0.03 -0.08 -0.14 -0.44 0.20 0.11 -0.64 0.81 -0.34 -0.15 0.34 0.40 0.8 -0.35 0.22 0.46 0.58
8(KIRJE) -0.04 -0.07 0.02 -0.60 0.24 0.06 0.91 -0.85 -0.43 -0.05 0.25 0.49 -0.84 0.84 -0.59 0.73 0.66
S(VESE) -0.05 -0.06 -0.10 -0.48 0.24 0.07 0.85 -0.72 -0.84 0.84 0.41 0.34 -0.19 0.72 -0.32 0.71 0.83
S(H Mm% -0.07 -0.05 -0.04 -0.54 0.24 0.07 0.94 -0.81 -0.33 0.69 -0.41 -0.07 -0.74 0.89 -0.23 0.65 0.44
(IS IR) -0.03 -0.08 -0.10 -0.48 0.21 0.10 0.60 -0.79 -0.60 0.69 -0.33 -0.15 0.32 0.42 -0.51 0.82 0.63
S(EmAIR) -0.03 -0.08 -0.10 -0.48 0.21 0.10 0.75 -0.13 -0.60 0.61 -0.33 -0.16 0.31 0.43 0.35 0.18 0.49
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Tab.5 Path analysis of water requirement for summer maize by gradually removing the least sensitive meteorological factor
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WP E# W EE R EE R EE R BB R EE R ER W G
9 -0.01 -0.29 0.01 -0.25 0.31 0.17 0.53 -0.05 -0.52 0.26 -0.14 -0.71 0.40 0.35 0.08 0.03 -0.34 0.68 0.80
8(Ferkit) -0.11 -0.47 0.20 0.11 0.71 -0.72 -0.64 0.9 -0.33 -0.15 0.32 0.41 -0.10 0.62 -0.61 0.84 0.74
8(RJE) -0.02 -0.09 0.22 0.09 0.83 -0.75 -0.58 0.93 =-0.33 -0.16 0.31 0.43 -0.22 0.74 -0.61 0.86 0.77
8 (A 0.00 -0.11 -0.27 -0.30 0.86 -0.69 -0.84 0.82 -0.37 -0.11 0.37 0.37 0.35 0.17 -0.79 0.89 0.68
8(KIR) -0.03 -0.08 -0.16 -0.41 0.20 0.11 -0.68 0.80 -0.33 -0.15 0.34 0.40 0.79 -0.37 0.21 0.46 0.53
8CUKIE)  -0.04 -0.07 0.01 -0.58 0.25 0.07 0.93 -0.76 -0.44 -0.05 0.24 0.49 -0.84 0.85 -0.65 0.83 0.65
8(IE) -0.05 -0.07 -0.12 -0.45 0.24 0.07 0.8 -0.74 -0.90 0.88 0.40 0.34 -0.24 0.76 -0.38 0.78 0.76
8( HIRM%D) -0.06 -0.05 -0.06 -0.51 0.24 0.07 0.95 -0.89 -0.37 0.62 -0.41 -0.08 -0.91 0.87 -0.30 0.69 0.43
B(fAER) -0.03 -0.08 -0.12 -0.46 0.21 0.11 0.76 -0.75 -0.64 0.88 -0.33 -0.16 0.32 0.4 -0.54 0.82 0.59
B(H (i) —0.03 -0.08 -0.12 -0.46 0.21 0.10 0.68 ~-0.16 -0.64 0.88 -0.32 -0.16 0.31 0.43 0.34 0.18 0.51
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