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Abstract. Basing on the meteorological data obtained from 17 basic meteorological stations in Henan
province between 1960 and 2015, this essay calculated water requirement of grape in Henan province
during growth period by using Penman-Monteith formula and crop coefficient method. Linear trend
analysis method and Mann-Kendall nonparametric test method were also used to analyze the interannual

variation tendency of water requirement in the whole growth period and different month of grape.
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Meanwhile , the correlation between water requirement and meteorological factors was investigated. The

results showed that the average water requirement of grape was 451.71 mm from 1960 to 2015. Over the

past 56 years, except that the grape water demand in April showed an insignificant upward trend, the

average water demand in other months showed a downward trend, especially in June, July and August,

showed a significant downward trend. The spatial distribution characteristics of water requirement during

grape growth period was gradually decrease from northwest to southeast, with the highest demand in the

western Henan as 460.82 mm and the lowest in the southern Henan as 438. 15 mm. The analysis of

meteorological factors influencing grape water requirement in Henan province indicated that the average

wind velocity and sunshine duration had a remarkably positive correlation with the water requirement of

grape. Whereas there was a negative correlation between average relative humidity and water requirement.
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Tab.2 Spatial variations of grape water requirement in Henan province from 1960 to 2015 mm

rIX %%ﬁﬁ‘%‘i‘ EFH 4 A 5H 6 A 7 A 8 H 9 H 10 A
Regions  reteorogical - Whole growth April May June July August Seplember  October

stations period

BA& Gl 444.10 35.60 60. 49 78.52 101.94 83.59 53.67 30.29
Eastern Ptk 435.98 34.15 57.10 75.22 102. 64 85.09 52.63 29.16
Henan I+ 467.69 39.07 65.14 83.13 104. 80 86.92 56.03 32.59
T 449.26 36.27 60.91 78.96 103.13 85.20 54.11 30.68

T i 442.75 33.40 56.02 69.67 106. 01 89.46 55.69 32.50
Southern % A 436.55 33.39 55.75 73.14 101.33 88.65 54.13 30.16
Henan ok T 435.22 33.45 56.43 74.70 102.58 83.74 53.23 31.08
e 437.95 34.66 55.73 68.87 107.77 87.51 53.47 29.93

Ty 438.12 33.73 55.99 71.60 104. 42 87.34 54.13 30.92

A oL 406. 09 32.92 52.32 67.79 100. 09 81.30 46.78 24.90
Western =17k 479.08 38.78 64.03 81.89 114.10 94.22 55.73 30.33
Henan 25 1| 499. 96 42.48 65.73 81.71 114.83 95.76 60.98 38.47
P U 447.00 34.78 58.38 76.12 103.94 87.32 54.15 32.31

R 471.99 39.47 66.71 85.62 105. 63 85.44 55.24 33.88

i ¥y 460. 82 37.69 61.43 78.62 107.72 88.81 54.57 31.98
Northern i I 459.92 39.15 65.73 83.79 103.09 83.81 54.57 29.78
Henan Hs 453.59 37.78 62.87 79.91 102.92 86.41 54.07 29.62
ST 456.75 38.47 64.30 81.85 103.01 85.11 54.32 29.70

B M 463. 62 38.60 64.87 83.50 105.16 85.17 54.47 31.84
Central o 454.19 35.82 61.27 82.68 104.28 84.17 53.78 32.19
Henan VE 443.01 34.91 59.25 78.71 102.96 83.56 53.19 30.43
% B0 1 ST 453.61 36.45 61.79 81.63 104.13 84.30 53.81 31.49
Regional Bk 499.96 42.48 66.71 85.62 114.83 95.76 60.98 38.47
statistics B/ 406. 09 32.92 52.32 67.79 101.33 83.56 46.78 24.90
T 451.71 36.52 60. 89 78.53 104. 48 86.15 54.19 30.95
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Fig.2 The time variation characteristics of grape water requirement in Henan province from 1960 to 2015
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Tab.3 Mann-Kendall test of grape water requirement change trend
i H A 4 A 5 A 6 H 7H 8 J1 9 A 10 A
Ttem Whole growth period April May June July August September October
AL . . . "
—4.453 " 0.827 -1.293" -4.325"" —3.548 " -4.064 " -1.703 ™ -0.304
7 value
TE o s Fll s 3 BIFRORIE T B AEHE 90% 95% F1 99% i b & K 40

Note: # | ##% and *#%% mean that they have passed the significance test of 90% ,95% and 99% confidence.
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Fig.3 Mann-Kendall test of water requirement during

grape growth period in Henan province from 1960 to 2015

EXMERNBERIN

Tab.4 Path analysis between meteorological factors and water requirement of grape growth period

oy MRREC R BT84 Tndiroet path oosffcient i B 6 A

Factors Correlation Direct path Total of indirect

coefficient coefficient X, X, X, X, X X path coefficient
X, 0.699 ** 0.405** -0.022 0.347 0.017 0.000 -0.047 0.295
X, -0.492" -0.2237 0.041 -0.150 0.012 -0.014 -0.157 -0.268
Xy 0.903 ™ 0.532 ™ 0.264 0.063 0.028 0.008 0.010 0.373
X, -0.184 -0.059 -0.115 0.044 -0.245 0.007 0.183 -0.126
Xs 0.613 ™ 0.018 0.010 0.175 0.222 -0.022 0.210 0.595
X 0.306 " 0.250 ™ -0.077 0.140 0.020 -0.043 0.017 0.057

T FRMBEER(P<0.01), » FRBEREF(P<0.05),

Note: s## indicates extremely significant difference( P <0.01), * indicates significant difference( P <0.05).
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