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Effects of degradable film degradation properties on soil temperature, moisture, and maize yield
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cademy of Agricultural Sciences, Lanzhou 730070, China )

Abstract; With the aim of selecting a degradable plastic film suitable for maize production in the Hexi irrigation area, degradable films with
different degradation properties were compared with respect to their effects on soil warming, soil moisture, and maize yield. The results were
compared to the effects of plastic film in an open—field experiment conducted from April 2015 to March 2017 in the Hexi irrigation area.
The results showed that the degradation rates of the degradable mulch films were different. The degradation rate of test film A was the slow—
est, and the weight—decreasing rate was only 12.3% at 170 days. However, the degradation rates of test films B and C increased sharply after
120 days, and the weight—decreasing rate was 82.4% and 91.4% at 170 days, respectively. Moreover, the degradation properties of each
degradation film were relatively stable and repeatable. The three kinds of degradation films showed significant soil moisture preservation
properties, and the soil moisture preservation decreased with an increase of the degradation degree of the film. In the seedling stage, at the
0~120 cm soil layer, the water consumption of test film A decreased by 6.4% compared to that of the ordinary film, while that of test films B

and C increased by 5.2% and 6.5%, respectively. In the maturation stage, the water consumption of test films A, B, and C was 8.8%, 9.5%,

W #5 H #R.2017-04-06 XA BH:2017-09-19

PEE R T (1967—) , Lo Tt IR A, BIBFFE 51, 3 2 ASEVEYIR s S A TR TS Y WF5E . E-mail: gstwx@163.com

*EEEE DA E-mail: mazhming@163.com

B2 H : iR AAABERHE QL & (201 7CAAS2S ) s A5 MEA Tl (ROl ) BHIFE I 42 (201003147 ) 5 Hf 4 BB 3£ 150095T H (144NKCA053)

Project supported: Scientific and Technological Innovation Project in Gansu Academy of Agricultural Sciences(2017GAAS25 ); The Special Scientific
Research Fund of Agriculture Public Welfare Profession of China(20100314-7); The Key Technology Research and Development Program of
Gansu Province, China( 144NKCAO053)



PTG, 25 MR X SR S A K 115

and 11.2% higher than that of the ordinary film, respectively. Degradable film mulching could significantly increase the soil temperature at 0

to 15 cm in the seedling and jointing stages. The soil temperature of test films A, B, and C was reduced by 0.5 C, 1.5 °C, and 1.4 C, re—

spectively, compared with the ordinary film. The yield of the three kinds of degradation films was significantly higher than that of the control

by 42.2%, 37.1%, and 38.3%, respectively. Compared with the ordinary film, the yield of test film A increased by 0.6%, whereas those of

test films B and C decreased by 3.0% and 2.2%, respectively. Based on these results, test film A showed a good effect on temperature in—

crease and soil moisture preservation, and although the yield of maize was the highest, the degradation effect was the worst. Test films B and

C also showed good effects on temperature increase and soil moisture preservation, which can meet the temperature and moisture demands of

crops, and were beneficial to the growth and development of maize with an increase of yield. Moreover, the degradation rate was accelerated

and the degradation effect was good. Test films B and C could be applied to agriculture instead of plastic film.

Keywords: films; degradable; soil temperature; soil moisture; maize; yield
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Figure 1 Dynamics of weight loss ratio of degradable film
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Figure 3 The vertical changes of soil water content of different treatments in 0~120 cm soil layer
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Figure 4 The dynamic changes of soil temperature under different treatments
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Figure 5 Daily changes of soil temperature under different treatments
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Table 3 Yield and relevant factors of maize under different treatments

Ay yistl P /em FEE A% /cm AT EUAT TR R R g P hibkghm™
2015 4¢ CK1 17.23+0.60c 5.00+0.25b 14.78+0.45b 30.38+1.41b 30.95+1.78b 9 235.07+£591.61b
CK2 19.03+0.85a 5.63+0.09a 16.13+0.35a 34.40+1.41a 35.86+1.58a 13 244.30+671.13a
[ A 18.85+0.47ab 5.56+0.10a 15.89+0.57ab 34.04£0.92a 37.66+1.86a 13 576.53+678.83a
[% B 18.54+0.27ab 5.51+0.18a 16.19+1.22a 33.35+0.76a 35.42+0.85a 12 733.74+776.90a
[ C 17.85+0.20be 5.60+0.09a 16.49+0.54a 32.89+1.10a 35.72+0.39a 12 914.66+657.39a
2016 4% CKl1 16.55+0.62b 4.13+0.11b 13.27+0.53b 29.68+0.99b 30.44+1.22b 8 069.44+572.35b
CK2 18.48+0.77a 4.78+0.11a 15.73+0.44a 33.49+1.08a 34.38+1.65a 11 216.91+622.23a
[ A 17.63+0.35a 4.73+0.15a 15.67+0.83a 33.08+1.32a 35.07+1.08a 11 029.47+£670.22a
[% B 17.44+0.53a 4.68+0.08a 15.19+0.79a 32.45+0.88a 33.98+0.67a 10 997.19+885.43a
[ C 17.17+0.25ab 4.86x0.12a 15.45+0.65a 32.11+1.12a 34.07+1.86a 11 010.53+818.20a

TE : [FIF [ SR ARG PR3O A B R 22 57 8 35 (P<0.05) . T Al

Note: Different small letters in the same column in the same year mean significant difference among treatments at 0.05 level. The same below.
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Table 4 Water use efficiency of maize under different treatments

Ay yistl Fe/K f/mm P /kg - hm™ ARG FI A kg hn - mm™
2015 4 CK1 645.10+25.81a 9 235.07+591.61b 14.32+0.44b
CK2 597.70+32.22b 13 244.30+671.13a 22.16+0.29a
[ A 590.98+29.67b 13 576.53+678.83a 22.98+0.35a
[% B 614.68+39.64ab 12 733.74+£776.90a 20.72+0.84a
[% C 627.32+37.68ab 12 914.66+657.39a 20.59+0.53a
2016 4 CK1 586.31+30.13a 8 069.44+572.35b 13.76+0.91b
CK2 538.42+34.35b 11 216.91£622.23a 20.83+0.94a
[ A 535.46+41.20b 11 029.47+670.22a 20.60+0.94a
[% B 557.87+35.86ab 10 997.19+885.43a 19.71+1.38a
[% C 570.72+46.77ab 11 010.53+818.20a 19.29+0.28a
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