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Effect of different mulching methods on soil enzyme activity and
watermelon production in farmland of arid areas
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Abstract: Soil enzyme activity and watermelon production were investigated by field experiment in arid areas. Four
treatments were performed, gravel-sand and plastic film mulching (GFM), gravel-sand mulching (GM), plastic film
mulching (FM), and bare farmland (CK). The results indicated that the GFM significantly increased activities of soil
urease, alkaline, catalase phosphatase by 34.5%, 13.0% , and 29.5% , as compared with the CK, due to the im-
proved the soil water content in different soil depth during different growth stages. GM treatment also showed significant
effect, with those enzymes increased by 31.4% , 11.5% , 25.5% , respectively. In addition, minimal influence of FM
was detected. Watermelon yield and its commercialization rate varied with the treatments. In comparison with the CK,
the yield was significantly increased by 50 times and 30 times for GFM and GM respectively. By contrast, the commer-
cialization rate was very low (2.16% ). It was suggested that the combination of gravel-sand and plastic film mulching
(GFM) or gravel-sand mulching (GM) should be employed to improve drought resistance and thereby watermelon yield
for arid areas.
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Table 1 Physicochemical properties of the test soil

AL ) X A AL AL B

E 27D Organic Total Total Alkali — hydrolyzable Available Available " Total

Index matter nitrogen phosphorus nitrogen phosphorus potassium p salt
/gkg™)  /(gkg™)  /(gkg™h) /(mg-kg™") /(mg-kg™") /(mg-kg™") /(gkg™)
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Table 2 Water content and temperature in different soil depth

K& Soil water content/ %

I L RIREE/em i Soil temperature/ °C
Growth stage Soil depth
GFM GM M CK GFM GM FM CK
0~10 11.88 11.41 9.28 8.33 21.79 21.40 18.73 24.37
IR
. 10~20 13.70 12.68 9.86 10.65 19.22 19.94 17.44 20.82
Resettling
20~ 30 15.65 14.86 14.28 13.33 16.99 18.26 16.97 17.65
0~10 11.45 11.78 9.64 9.24 26.57 26.42 23.76 28.31
ﬁji%ﬁ 10~20 12.68 13.41 11.01 10.80 23.80 25.12 22.57 25.83
Developing
20~ 30 16.30 15.58 15.07 14.35 21.39 23.92 22.44 22.49
0~10 12.25 13.22 10.14 9.06 31.38 28.65 26.43 31.50
"
H@IL\E;@ 10~20 13.19 14.86 10.72 11.30 28.03 27.14 25.31 28.87
Expansion
20~ 30 15.65 17.75 12.75 13.70 25.37 26.16 25.12 25.98
0~10 11.01 11.96 10.72 10.51 29.14 28.35 26.35 30.59
A
. 10~ 20 12.90 13.77 11.09 11.88 26.43 27.13 25.31 28.17
Maturation
20~ 30 14.78 15.94 13.48 13.55 24.88 26.48 25.43 26.06

®3 TREEBEZTLEBEESKAHEXRY
Table 3 Correlation coefficients between enzyme activities
and soil moisture and temperature for

different mulching treatments

R
i H [E-3E .
1 Urease Alkaline
tem . Catalase
activity ivit phosphatase
achvity activity
5 A e B
Sft‘%”_ﬂ(% 0.53" " 0.68" " 0.29"
o1l water content
FEvE F
RS 0.25 0.29" 0.52""

Soil temperature
T FOR P<0.05 K LEFEH, * x F£R P<0.01 KV
FEREE.

Note: * indicates significant difference at P < 0.05 level, * * indi-

cates significant difference at P <0.01 level .
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E5,

TEP R4 A T WM 121.6 mm FEK &4 F, FM
SRR CK, R TEVS JRAE K5 TRk B A %, (H
SRR, BT K B2 (5 i AR K E L
R MWK RN, RAE KNS, Bae A A LE
R AT R oK P BRI/, LR TR,
TE R IR, A B A s GEM AR BT GM AL 3G I
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Table 4 Watermelon yield of different mulching treatments

7=/ (kg 667Tm™2)

. . i I k) s He%
Treatment Yield Mean yield Commercialization Increase Ratio
redtmen | I m /(kg+66Tm ") rate/ % /kg /%
GFM 1644.2 1710.0 1653.1 1669.1a 86.10 1636.7 5051.54
GM 885.7 1217.1 978.5 1027.1b 63.89 994.7 3070.06
FM 262.2 281.3 280.5 274.7¢ 2.16 242.3 747.84
CK 42.8 27.6 26.9 32.4d 0 — —

T AFUA R TR 25+ B (P <0.05)0

Note: Different letters in the same column indicated significant difference at P < 0.05 level .
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