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Table 1 Experimental protocol of phreatic evaporation

T LI BKIR/m BN T
LBt 0.2, 0.4, 06. 08, 1.0, 1.5, 2.0, 25, 3.0, 4.0. 50 1nE
" ot 02. 04. 06. 1.0, 20, 30. 40. 5.0 8 &
R2 MEAKRBR S F, IEAH SRR E R BRIy 2 8 2 -2
Table 2 Fertility division of wheat IKEZERE. HEEE . FBFKE. RHE; 4K EE
A 1021—1120 1121—0228  0301—0420  0421—0531 KT 1.0mif, WKZEKESRE . X R FEK
EEWE O ME—E SE—EA  RE—RY A REMRNE . AR, IR KR

2 BRSO
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Table 3 Correlation coefficients between meteorological factors and phreatic evaporation of wheat

A igzk Ak 1 BRI AH X K& PR K2R & Hh R
gyl r p r p r p r p r p r p r p
0.2 0.093™ 0002 0474" 0 -0.425™ 0 0.216™ 0 0.488™ 0 0.476™ 0 05977 0
0.4 0.104™ 0 0.451" 0 -0.326™ 0 0.213" 0 0.507" 0 0.479™ 0 06167 0
WEEL 0.8 0.094” 0002 03977 0 0288 0  0210" 0 0.584" 0 0.510™ 0 06877 0
1.0 0.090” 0003 0393 0 0248”0 0314”7 0 0.600” 0 0.489™ 0 069" 0
15 0.047 0124 0.2417 0 0103 0139 0145 0124 0484" 0 0.350" 0 052" 0
0.2 0.091" 0002 0540”7 0 -0.413" 0 0.098" 0016 04767 0 0.484™ 0 0578 0
N 0.4 0.085" 0.004 05327 0 -0.371" 0 0.129™ 0001 0528”7 0 0.478™ 0 063" 0
FE 0.6 0.078" 0009 0522 0 033" 0 0158" 0 0512" 0 0.464"™ 0 06517 0
1.0 0074 0274 04377 0 0330 0 0.076 0.369 05757 0 0.476™ 0 0671 0

Er R REG p AREMIKT; FE 0.01 ) (XURD AHRERE, *7E0.05 4 W) MHXEE.
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Table 4 Fitting model of meteorological factors and phreatic evaporation of wheat

358 KR Im R? [F] Y=y o A
0.2 0.894 Eg=0.896X3+0.909X+0.111X;-2.023
0.4 0.810 Eg=0.349X,+1.341X-0.323X5-2.014

WEEt
0.8 0.797 Eg=0.288X,-0.276X5-0.14
1.0 0.826 Eg=0.273X,-0.261X5-0.148
0.2 0.913 Eg=1.062X7+3.956X3+0.91X,-8.468

) 0.4 0.728 Eg=0.650X5-0.012X,+0.899
O+

0.6 0.808 Eg=0.363X5+0.145X+0.282X1-0.309X,-0.292
1.0 0.834 Eg=0.347X5+0.137X7+0.266X1-0.252X,-0.431

I Eg N AR E (mm); X A% AFEH IR Ch); X A% HA-PIMEERE (C); X A% A-FEIKHZKE (mm); X &P
PIRIRHREE (%) Xs A% AP (C): Xe WEAFHKE (mis); X & A FHREKE (mm).
£ 5 DEBRELERMNEIES WS RKIEF MR £

Table 5 Mean relative error of measured and fitted data of phreatic evaporation in wheat

R +/m T L/m
B
0.2 0.4 0.8 1.0 0.2 0.4 0.6 1.0
20211021—20211031 0.0178 0.059 8 0.035 4 0.0379 0.046 2 0.046 5 0.180 3 0.1420
20211101—20211130 0.0528 0.1279 0.098 3 0.170 2 0.041 4 0.162 3 0.1701 0.0635
20211201—20211231 0.064 0 0.079 4 0.065 3 0.0322 0.066 1 0.119 4 0.129 8 0.064 8
20220101—20220131 0.056 8 0.0327 0.044 7 0.020 8 0.053 2 0.0033 0.038 8 0.0372
20220201—20220230 0.1452 0.0955 0.068 8 0.1201 0.046 9 0.0735 0.0216 0.1336
20220301—20220331 0.030 6 0.005 9 0.0739 0.0187 0.0425 0.056 3 0.1230 0.096 1
20220401—20220430 0.056 9 0.062 4 0.0187 0.027 4 0.0147 0.156 0 0.1232 0.104 2
20220501—20220531 0.0843 0.0570 0.106 1 0.115 4 0.0232 0.0420 0.0520 0.0799
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Fig.1 Relationship between annual phreatic evaporation and burial depth for each wheat reproductive period
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Table 6 Table of accuracy of wheat curve fitting

) o WEEL ot o EEL F
EHNB PREOE R > . EHNE PRHOE . .
R RMSE R RMSE R RMSE R RMSE
YPEEEE 0718 0.128 0.982  0.054 Y% 0.895  0.096 0.956  0.112
N Ut b 0978  0.036 0.800  0.181 N SUTEE 0965  0.055 0574  0.238
H P — 2 B 43 BE—R A
R 0.906  0.464 0.767  0.964 R 0.480  3.377 0761  0.829
e R 0.884 0.515 0.936 0.504 ¥R % 0701 2561 0.952 0.371
WHEE% 0918  0.186 0.908  0.237 wEmE 0872 0172 0.794  0.420
3 B B 0.785  0.301 0610 0478 N SUTTSR 0.618  0.297 0299  0.636
B —HR T o i Ft— i A B
R 0.858  0.872 0.659  1.142 R 0.665  1.219 0518 1567
¥ 0822 0975 0718  1.039 fe¥E% 0609 1316 0.606  1.224

{3 R® F k. RMSE BN, fb32 5
R I KA K R ECSHK IR RIS KR R, IR
Ja A ERRBOR R B N KA R RS K

PR SRR HOR R
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Table 7 Parameter fitting table for non-linear function curves for wheat

&, BEEL L
AR T s AN BTN IR R BN RN AR
N a -0.192 -0.263 -0.584 -0.421 -0.319 -0.275 -0.590 -0.502
R
b 0.207 0.297 0.686 0.576 0.476 0.482 0.965 1.073
. a 0.158 0.193 0.382 0.251 0.203 0.154 0.342 0.233
W
b -0.041 -0.013 0.057 0.153 0.116 0.201 0.347 0.630
o a -1.353 -3.048 -2.010 -1.611 -1.390 -1.175 -1.261 -1.290
_—
" b 0.098 0.068 0.221 0.248 0.237 0.277 0.498 0.542
a -0.861 -2.371 -1.267 -0.993 -0.993 -0.850 -0.851 -0.974
LG
0.358 2.870 1.478 1.089 1.304 1.199 2.118 2.932
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HAE—p I Ec=1.073-0.502In(H), (12>
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Table 8 Critical burial depth of wheat in different soil types
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weighting. [Result] As the times of cutting increased, the height, stem diameter and yield of the alfalfa decreased,
while its crude protein content increased. As time elapsed following the third and fourth cutting, the water
consumption decreased first followed by an increase. The total water consumption during the two stages varied with
irrigation method, and their significance was ranked in the order of WI<W2<W3; their associated water and
irrigation water use efficiency was ranked in the order of W1>W2>W3. Both shallow drip irrigation and sprinkler
irrigation effectively improved plant quality. Fuzzy comprehensive evaluation indicated that, overall, the shallow
drip irrigation was optimal for growth, water consumption, yield and quality of the crop. [ Conclusion] The shallow
buried drip irrigation not only saved water but also improved yield and quality of the alfalfa. It is hence most suitable
for alfalfa cultivation in the arid and water-scarce regions in the northwest of China.

Key words: alfalfa; irrigation method; fuzzy comprehensive evaluation; yields; quality
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Study of Factors Affecting Wheat Growth-stage

Evapotranspiration under Various Edaphic Conditions

XU Rongyan', DAI Lina’, FU Guosheng’, JIANG Peng', DING Yutong',
ZHANG Meinal, WANG Wanwan4, WANG Zhenlongs*
(1. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China; 2. Bureau of Hydrology, Huaihui
Commission (Information Center), Bengbu 233022, China; 3. Taizhou Branch, Jiangsu Hydrology and Water Resources Survey Bureau,
Taizhou 225317, China; 4. Hebei Engineering University, Handan 056021, China; 5. Wudaogou Hydrology Experimental Station,

Institute of Water Resources Science, Anhui Province (Huaihui Commission, Ministry of Water Resources), Bengbu 233000, China)

Abstract: [Objective] The ascent of groundwater into the vadose zone and its ultimate evaporation into
atmosphere is an important hydrological process. This paper investigates the impact of meteorological factors and
soil texture on evaporation of shallow groundwater under different depths from winter wheat in a sandy ginger black
soil and a yellow tide soil. [Method] The study was based on data measured from 2010 to 2022 from the
Wudaogou experimental station. The relationship between groundwater evaporation and seven meteorological
factors was analyzed using correlation analysis and function fitting technique. A multiple regression model, along
with a nonlinear fitting function, was developed to calculate the change in evaporation of shallow groundwater with
its depth ranging from 0.2 to 5.0 m. [Result] (D In the sandy ginger black soil, the significance of the impact of
meteorological factors on groundwater evaporation was ranked in the order of surface temperature > average air
temperature > surface evaporation > duration of sunshine > precipitation > wind speed; in the yellow tide soil, the
ranking order was surface temperature > duration of sunshine > average air temperature > surface water evaporation >
precipitation > wind speed. @ The multiple regression model is accurate for estimating evaporation of shallow
groundwater at different depths, with R>>0.75 for the sandy ginger black soil and R*>0.70 for the yellow tide soil.
(3 The relationship between groundwater evaporation and groundwater depth for the sandy ginger black soil
followed an inverse function with R*>0.95 before the greening stage and a logarithmic function after the greening
stage with R*>0.85. In contrast, in the yellow tide soil, it followed a logarithmic function with R*>0.75. @ Depending
on the growing season, the critical groundwater depth for evaporation ranged from 2.0 to 3.5 m for the sandy ginger
black soil, and from 4.0 to 5.1 m for the yellow tide soil . [ Conclusion] Groundwater evaporation depends not only
on meteorological factors but also on soil texture and growing season of the winter wheat. The proposed models are
accurate for estimating their relationships.

Key words: phreatic evaporation; meteorological factors; burial depth; wheat; Huaibei Plain
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