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Effect of environmental-friendly materials mulch on potato growth
and their degradation properties in dry-farming areas

WANG Xing-wen, HOU Xian-qing, LI Wen-yun, HU Xiao-hai, LI Xiang-gui, YANG Zhe, LI Rong
(School of Agriculture, Ningxia University, Yinchuan, Ningxia 750021, China)

Abstract: A field experiment was conducted in dry-farming areas of southern Ningxia in 2015 to determine the
effect of different mulching material on degradation characteristics, soil water-temperature, growth, yield and eco-
nomic benefit of potato. In the experiments, the ridges were covered with plastic film in all ridges and furrow rain-
fall harvesting system treatments, while different furrow treatments were mulched with plastic film, maize straw, bi-
odegradable film, bast fiber film, liquid film. The ridges were covered with plastic films and without mulching in
furrow was used as the control. Our results showed that different mulching materials had the effect of adjusting soil
water and temperature. The average temperature in 0~25 cm soil layer under biodegradable film mulch was 1.4°C
higher than that of the control. In contrast, the temperature under corn straw and liquid film covering was 1.5C and
0.7°C lower than that of the control. The plastic film and maize straw mulch have great function of conserving soil
moisture, followed by the biodegradable film, bast fiber film mulch treatment. The soil water storage (0~200 cm)
for the plastic film, maize straw, biodegradable film, and bast fiber film covering treatments were 5.1%, 6.2%,
3.7%, and 3.1% higher than that of the control, respectively. The plant height and stem diameter of plastic film,
biodegradable film, and maize straw mulch treatments were significantly higher than that of control in the early stage

of potato, while those of bast fiber film and maize straw mulch treatments were significantly higher than that of con-
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trol in the middle and later stage of potato. There was no difference in crop growth between liquid film and the con-
trol during the whole growth stage of potato. Higher potato yields were found in treatments with plastic film, maize
straw, bast fiber film mulch and the yields significantly increased by 34.3%, 56.1%, and 11.3% compared to the
control, respectively. The commodity rates with maize straw, plastic film, and liquid film mulch treatment were the
highest, and significantly increased by 4.7%, 3.4%, and 3.0% compare to the control, respectively. The net in-
come with maize straw mulch treatment was the highest (19 676.1 yuan - hm™). The liquid film was completely
decomposed, and 70% of bast fiber film were already degraded at crop harvest time. The straw mulch not only im-

proved the soil water and temperature conditions, but also increased the potato yield and net income as well. There-

fore, the treatment is considered as efficient for potato production in the arid area of southern Ningxia.
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Soil temperature (0~25 ¢cm) under different mulch material during the growing season of potato
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Table 1  Soil water storage (0~200 cm) under different mulch material during the growing season of potato
Jb3 LG B PEIL I PERG R A
Treatment Seedling Budding Tuber initiation Tuber expansion Maturity
DD 430.61a 464.11a 335.77b 310.53a 353.25b
DJ 428.65a 464.79a 346.11a 309.63a 364.56a
DS 419.02b 450.37b 336.72b 303.40b 360.45ab
DM 423.50ab 447.75b 334.61b 302.17b 350.44b
DY 414.65b 449.00b 338.20b 305.40ab 343.67¢
CK 408.29h 440.64c 318.62¢ 299.00b 336.30d
T [RSAN R NE FREFR IR AR AL BER 22 535 W 27K F- (P<0.05) , T,
Note : Different letters indicate significant differences (P<0.05) in same line. The same as below.
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Fig.2 Effect of different mulch material on potato growth
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Table 2 Analysis of potato yield and economic benefit under different treatments

e Fti ﬁ%%% A 7 V€
Treatment Yield Commodity rate Input Output Income net
/(kg + hm™?) /% /(yuan - hm™?) /(yuan - hm™?) /(yuan -+ hm™?)
DD 32029.5b 84.60a 12405a 27225.5b 14820.5b
DJ 37213.5a 85.66a 11955a 31631.1a 19676.1a
DS 25902.0¢ 84.12a 13080a 22016.6¢ 8936.6¢
DM 26541.0c 83.87a 12705a 22559.9¢ 9854.9¢
DY 24093.0cd 84.27a 12855a 20478.8cd 7623.8¢
CK 23844.0d 81.82a 11955a 20267.9d 8312.9¢

TEARAIERN T AAE BRI BT 355 10 AR S M S AR WA B M 58 B i A s B 0k 233300 1314 8,10 5T - kg™,

DR BTN A 0.85 TC - kg™,

Note: Input includes the costs of seed, fertilizer, mulch material, tillage and labour, etc. The costs of plastic film, biodegradable film, bast fiber, and

liquid film were 13, 14, 8, 10 yuan - kg™', and the potato price was 0.85 yuan - kg™! during the study.
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Table 3 Degradation strength under different film

ibg FEFRTHLET R/ (g - m™?) WK G BT R/ (g + m™?) HIBEI R/ (g« m™?) i RS 45 R %
Treatment Film quality hefore sowing Film quality before harvest Film reduction Loss rate of film quality
DD 65.8h 58.0a 7.6¢ 11.9¢
DS 55.9b 36.0b 19.9b 35.6b
DM 152.3a 40.4b 111.8a 73.5a
3 9 % 32 AEBEMENSREAERKEFEM RN
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