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Table 1  Van Genuchten — Mualem parameters for the soil hydraulic functions

EX.E) o HHE (em) 6, b, a n K, )
Land use type Depth (G {cm* /o) (em™?) {covd)
0-20 9.9704 0.4492 0.0052 1.6492 16.46 0.5
20~ 40 0.0764 0.4520 0.0063 1.6109 12.89 0.5
40~ 60 0.0739 0.4539 0.0056 _ 1.6292 4.9 0.5
60 ~ 80 0.06% 0.4391 0.0051 1.6568 17.59 0.5
BB 80~ 100 0.0689 0.4556 0.0055 1.6516 18.33 0.5
Terrace land 190 ~ 120 0.07% 0.4568 0.005% 1.6188 13.48 0.5
120 ~ 140 9.9718 0.4516 0.0054 1.6413 15.71 0.5
14D ~ 160 0.9651 0.3307 0.0047 1.6764 1958 0.5
160 ~ 180 0.073% 0.4576 0.0058 1.6313 15.21 0.5
180 ~ 200 0.0848 0.4580 0.0071 1.5599 10.26 0.5
0~20 0.0765 0.4488 0.0056 1.6106 12.95 0.5
10~ 40 0.9693 0.4447 0.0050 1.6557 16.67 0.5
40 -60 9.0740 0.4547 a.0087 1.6283 1441 0.5
) 60~ 80 0.07% 0.4524 0.0055 1.6297 14.34 0.5
B # ~ 100 0.071 0.4495 0.0053 1.6404 15.28 0.5
Sloping land 100 ~ 120 0.0705 0.4472 0.0051 1.6491 16.12 0.5
120 ~ 140 0.0687 0.4453 0.0050 1.6590 17.25 0.5
140 ~ 160 0.9755 0.4488 0.005$ 1.6190 13.33 0.5
160 - 180 6.07d4 0.4547 8.0057 1.6264 6.4 9.5
180 - 200 0.0780 0.4553 0.0059 1.6047 12.44 0.5
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Feddes! M RI(KX BN FEREEN AL ZE
Py CHIR) Py (RE A K) Py H Py, (BREAR
KEETFHEN KL, HEREHARERA
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ARk (SR S S KR E Py, P,
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HAXEHEE Wesseling IR,
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WK i o 5 B B A B 3 X K
BEABESSRMELTHE IR BRREREXE
BEKE(R?2), ZARYHE B HIE,

3.2 BEEHEFRARENIRNE K RETHE

ER—tEEE L. GEANEAN . BRES
IRE2X BAaXFBSEXFTHNIREARY
RIS LA L EREE A+ RS
KEHERE, aEITH. LR KEHELE—
THEETARE. BETE0~20,20 ~ 40 cm B A
BEK CVESFH0.1923.0.2121, 80 0.1< CV ¢
LETFHE2R. RERERNTRFER0.024< CV
<0.0488, 9 F 0.1, RFBERHY. H#iw+
WARNMERFRE CVEE0~20.20 40 cm 5| K
0.1764.0.1903, T T EEFH. 40 ~ 200 cm ) EF
AECVIE: 0.0253< CV<0.0664, /NTF 0.1, 8
FHERE,

BRASHBBEO -0 cm L RMXHBTH
SR MEFRAAKRNEER HERT KK,
ABNZRNEGRA ESENTRABRER
WK 0.0159 ~ 0.0218, RB H gL RE L WK
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Table 2 Correlationship of soil moisture between simulsted and vd values in level terrace and sloping land
) B H Level temace K # . Sloping land
?E.B"ﬁ('“f") cmfff’i, B wE MERR BB HERR
Linear equation Carrelation coefficient Linear equation Correlation coefficient
1% 1at day y = $.9346 R? = 0.7335 y = 1.0035= R = 0.8587
% 2% 20d day y = 0.9888% R* = 0.8592 y = 1.0198z R* = 0.7589
1 % 4K 4th day y = 0.9792s R® = 0.7781 y = 1.0159x ‘R? = 0.7749
5K Sih day ¥ = 0.9849s R® = 0.82%7 ¥y = 1,0042x R? = 0.9604
1 X 1at day y = 0.9572« R = 0.957 y = 1.00482 R = 0.9165
3 2 X 20d day y = 0.9891s R = 0.709 y = 1.0179% R = 0.8161
» B 4K 4ih day y = 0.9871s R = 0.9073 y = 1.0002x R = 0.48
# 5% 5th day y = 1.0001« R® = 0.846 y = 0.9967x R? = 0.9i33
F1X it day ¥ = 0.9374= R? = 0.8664 y = 1.000Sx R? = 0.8%46
% 2% 2nd day y = 0.9573z R = 0.8704 y = 103722 R = 0.8402
» % 4 X 4th day y = 0.9399x R? = 0.8477 y = 1.0655% R? = 0.7629
5K Sth day y = 0.9468x R? = 0.3603 y = 1.0261« R* = 0.8223

#3 HE.EHLERLNEKROLTISE

Table 3 Statistical f of ing in sqil woisture in level terrece and sloping farm land
type (em) samples (em’/cm®) (em’/cm®) (v’ /cm®) anapce of variation
0-20 12 0.1887 0.1930 0.0363 0.0013 0.1923
2040 12 0.1395 0.1384 0.029% 2.0009 0.2121
0-60 12 0.1204 0.1206 0.0052 q 0.0433
60 ~ 80 1 0.1266 0.1262 0.0003 0 0.0338
o 80 ~ 100 12 0.1330 0.1318 0.0065 0 0.0488
Terrace land 100 ~ 120 12 0.1384 0.1380 0.0048 0 0.0348
120 ~ 140 12 0.1438 0.1418 0.0039 0 0.0270
140 ~ 160 12 0.1459 0.1433 0.0035 1] 0.0240
160 ~ 180 12 0.1379 0.1426 0.0 0.0003 0.0804
180 ~ 200 12 0.1442 0.1438 0.0047 0 0.0325
0-20 12 0.17%0 0.1806 0.0316 0.001 0.1764
20~ 40 12 0.1445 0.1569 0.0215 0.0008 0.1903
40-60 12 0.1169 0.1163 a.0m8 9.000( 0.0664
60~ 30 12 0.1225 0.1242 0.0055 ) 0.0449
e 80 - 100 12 0.1262 0.1259 0.0032 0 0.0253
Sloping land 100 ~ 120 12 0.1338 0.134 0.0057 s . 0.4
120 ~ 140 12 0.1432 0.1441 0.0062 ) 0.0430
140 ~ 160 2 0.1505 0.1523 0.0064 9 0.0424
160 - 180 12 0.1558 0.1566 0.0058 ) 0.0372
180 ~ 200 12 0.1567 0.1568 0.0055 D 0.0349
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Effect of soil water storage before sowing on growth and yield
of watermelon in the field with mulching gravel

TAN Jun-1i'*, TIAN Jun-cang'?, WANG Xi-na’, ZHAO Xiao-yong'*
(1. School of Civil and Hydraulic Engineering, Ningxia Universit, Yinchuan, Ningxia 750021, China;
2. Engineering and Technology Research Cenier of Water-saving and Water Resources Regulation in Ningxia,
Yinchuan , Ningxia 750021, Chinas 3. College of Agriculture, Ningxia University, Yinchuan, Ningxia 750021, China)

Abstract: Irrigation before sowing for increasing soil moisture is a common method of water supplement for water-
melon in the field with mulching gravel around Xiangshan region, Zhongwei in Ningxia. A field experiment was carried
out to study the effect of soil water storage before sowing on growth, yield and water use efficiency of watermelon. The re-
sults showed that appropriate amount of soil moisture in 0 ~ 100 em soil layer (223 ~ 238 mm) could promote main stem
growth, leaf occurrence and leaf area increase of watermelon. However, abundant amount of soil water storage was not
beneficial for watermelon in the early growing period. Compared with no irrigation treatment, treatment of irrigation before
sowing improved watermelon yield and vine to some extent. Watermelon got the highest yield and vine biomass with 70
m’ /667m” irrigation amount, reaching 1 645 kg/ 667m” and 25.4 kg/667m* and the increasing rate was 30% and 49%
respectively compared with no irrigation treatment. Nevertheless, water use efficiency of watermelon decreased with the
increase of soil water storage amount before sowing.

Keywords: soil water storage before sowing; watermelon; field with gravel mulching; growth; yield
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Characteristics of soil water infiltration in sloping land and
level terrace under different rainfall duration

HAN Fang-fang', LIU Xiu-hua', MA Cheng-yu’
(1. College of Environmental Science ond Engineering, Chang’ an University , Xi" an, Shaanxi 710054, China;
2. The 3rd Geological Survey Team of He' nan Bureau of Geology and Mineral Resources, Xinyang, He' nan 464000, China)

Abstract: Hydrus - 1D model was applied to simulate soil water infiltration under different raining duration in slop-
ing farmland and level terraces. The results showed that HYDRUS — 1D proved to be a powerful and useful tool for simu-
lating the water movement of soil in sloping land and level terrace. In the soil depth, the CV of soil moisture at 0 ~ 40
em was in medium variation, it decreased with the depth, while in other depths the CV was in weak variation. Runoff
occurred at 23 min in the 1.45 mm/min rainfall intensity in sloping field, however, there was no runoff in the whole pro-
cess in level terrace. And in the same condition, the infiliration and soil moisture content in level terrace were higher
than these in sloping land. When rainfall duration was 10 min, the water content in soil depth of 0 ~ 15 cm in level ter-
race was 0.13% ~ 1.65% more than that in sloping land, and in the soil depth of 30 ~ 200 cm, there was no infiltration
in either level terrace or sloping land. In soil depth of 0 ~ 20 em, the moisture content in level terrace were 0.05% ~
2.22% and 0.01% ~ 2% higher than that in sloping land when rainfall duration was 20 min and 30 min respectively.

Keywords: raining duration; Hydrus — 1D model; water infiltration; runoff



