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Fig.3 The distribution of soil saturate conductivity with different brackish water irrigating years during growth period of watermelon

2.2 TEIKANEEBRYT ERY It H IR AR S KRS THHY
S0

1 I&T 4 T, ANFZE B S A AR KR
FESRIOR,  FEARA T b - 3R AR B K S b
ek, WORRIR. NLERERE, £
SAFITTAE AR Y, H b - 3 R RR S 7K SR b 1 R P
SN PR A, 0~10 om 2 J2 IR 57K 2 i 5
TR T AR R AVE, HAR R EE 3 AifE 0~20 om

T E. FETBEEREKRESARTEREK. 5
CK MLk, EWPALFEFER T 0~60 cm )2 A fIS
KR, HEW, 5 CKALL, KPR IEAR &K
YL T 125%~355%; FFAuALNHT, N TAMERU
K, D Hb ) L B AR 7K B4 = iR R A KA 3
523%; FCHAH, BEAE N TAMNE SR> DL RS K
HIR, ERME IR A KR IE S T 65%~217%.

4 ¢ 45 [ AbEE: 4
o | 4o |PCKET20T4BT7 BT10 OT14 P i
OCK BT2 T4 OT7 OT10 OT14 & ECK BT2 0T4 &T7 BT10 OT14
3Bt 35
30 i & 30
g 5
%25 | 2 25
I~ T o
f:é 20 éle 20
sa
@ 15 1 ! i\% 15
T FHM : 10
5 | 5
. -E ) .
0 L HI 0 L LI
10~20 20~40  40~60 10~20  20~40
LR /em L ZIREE fem + 2 E lem

(a) fhezsy]

(b) JFAEAL I

© Wkl

B 4 RRARBRAKANE SRR 8N A F I LR S K E

Fig.4 The distribution of soil moisture with different brackish water irrigating years during growth period of watermelon
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Fig.9 Longitudinal and transverse diameter of watermelon with
different brackish water irrigating years
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Effect of Long-term Brackish Water Irrigation on Soil Water and Salt
Distribution, and Yield and Quality of Watermelon in Sand-mulched Field

TAN Junli**®, WANG Xi’na*", MA Xiaofu', TIAN Juncang™*?
(1. School of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021, China; 2. Engineering Research Center of the
Ministry of Education for Modern Agricultural Water Resources High Efficiency in Arid Area, Yinchuan 750021, China;
3. Engineering and Technology Research Center of Water-saving and Water Resource Regulation in Ningxia,

Ningxia University, Yinchuan 750021, China; 4. School of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract: [Objective] Brackish water has been used as a supplementary irrigation resource in some arid and
semi-arid regions in northwestern China, but the impact of its long-term application on soil environment and crop
growth and quality is not well understood. The objective of this paper is to fill this knowledge gap using watermelon
as an example. [ Method] The experiment was conducted in fields with sand mulch, where brackish water has been
used as a supplementary irrigation resource for varying periods ranging from 2 to 14 years. During the experiment,
we measured the distribution of soil water and salt in the 0~60 cm soil layer, soil bulk density, as well as the yield
and quality of watermelon. An uncultivated piece of land nearby was used as the control. [Result] Soil salt content
increased with the increase in duration of brackish water irrigation in both tendril elongation and harvest stage. The
highest soil salt content was in the 20~40 cm soil layer for the control, and in the 40~60 cm soil layer for the
sand-mulched field. The supplementary brackish water irrigation increased the soil moisture content in flowering and
fruit-setting stages, but the increase varied in that with the increase in the duration of the brackish water irrigation,
the soil water content increased first and then declined. The highest soil moisture content in the sand-mulched field
was in the surface layer (0~10 cm), while for the control it was in the 10~20 cm soil layer. Sand mulch increased soil
bulk density in the 0~40 cm soil layer and soil compaction in the 0~8 cm soil layer. It was also found that with the
increase in length of brackish water irrigation, the yield and soluble solids content in the watermelon decreased,
while the fruit quality improved first followed by a decline. [ Conclusion] Long-term use of brackish water for
supplementary irrigation in the sand-mulched fields increased soil bulk density and compaction in the upper soil
layers, as well as soil moisture and salt content. As the years of brackish water irrigation increased, the yield of
watermelon decreased while the quality of its fruits showed an initial improvement before deteriorating.

Key words: brackish water; gravel-sand mulched field; watermelon; supplementary irrigated years; soil salinity
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