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Meta-analysis of Effect of Plastic Film Mulching on Cotton Yield in China

LI Hao LI Shiping NAN Ling LI He GUO Qinghui
(College of Economics and Management, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; Plastic film mulching, known as the “white revolution”, has been widely used in cotton
cultivation in China, since it makes the cotton planting area expanded from the south toward the north and
from the east toward the west. However, it is unclear about if and how the yield increasing effect of
plastic film mulching is influenced by different planting patterns, climatic factors, film thicknesses,
regions and experimental durations in China. To solve these questions, a total of 29 papers containing
48 groups of data were selected on the subject of cotton yield and plastic film mulching from the published
papers before 15th November, 2016 and analyzed by meta-analysis. The main steps included
heterogeneity test, comprehensive effect size calculation, publication bias test, sensitivity analysis,
cumulative meta-analysis and influence factor analysis. Results showed that there were no publication bias
and no extreme value among the collected data, thus the analysis results were highly credible. Plastic film
mulching averagely increased cotton yield by 17.2% compared with no mulching. The cumulatively
average yield of cotton mulched with plastic film was increased by 1. 2% ~18.0% since 1986. Under flat
planting, in regions where annual mean temperature was lower than 12°C or annual precipitation was less
than 500 mm, and using 0. 008 mm plastic film, the yield increasing rate under plastic film mulching was
higher, which was 17.8% , 21.5% , 19. 1% and 17.3% , respectively. The yield increasing effect with
plastic film mulching was the highest in the northwest region with a mean value of 24. 5% , followed by
the Yellow River Basin with a mean value of 16. 5% , then by the Yangtze River Basin with a mean value
of 10.5% . In recent years, plastic film mulching could improve cotton yield to a certain extent, but its
yield increasing rate was declined, and necessary measures needed to be taken. This research would
provide valuable information for the application of plastic film mulching and further increase the yield of
cotton in China.
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Tab.2 Comprehensive effect size and publication bias of plastic film mulching on cotton yield
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Tab.3 Sensitivity analysis of plastic film mulching on cotton yield

FEA s 95% B A5 X 6/ % FEA W 95% B/ %
Q /% _— Q /%

s R/ % TR I B FE R/ % TR [ B
1 17. 4 11.7 23.5 6.31  2191.79  99.44 25 17. 1 11.4 23.1 6.22  2192.09 99.44
2 17.3 11.6 23.3 6.26  2192.61  99.45 26 17.7 12.0 23.6 6.43  1469.46  99.36
3 14.6 11.3 18.0 9.16 1936.81 98.24 27 16.9 11.2 22.9 6.12  2181.20 99.44
4 17.0 11.2 23.0 6.13  2173.09  99.45 28 17.3 11.5 23.3 6.21  2192.35 99.45
5 16.5 11.0 22.3 6.14 2128.02 99.41 29 16. 8 11.1 22.8 6.11 1983.84 99.43
6 17.1 11.4 23.1 6.22  2192.20 99.44 30 17.0 11.3 23.1 6.14 2184.64 99.45
7 17.2 11.5 23.3 6.19  2169.00 99.40 31 17.1 11.4 23.2 6.18 2191.20 99.45
8 17. 4 11.6 23.4 6.25 2168.77 99.36 32 17.5 11.7 23.5 6.30  2190.50 99.45
9 17. 4 11.7 23.5 6.27 2141.61  99.39 33 17.7 12.0 23.6 6.44 2181.36  99.43
10 17.5 11.7 23.5 6.31 2169.75 99.43 34 17. 4 11.7 23.5 6.28 2191.70  99.45
11 16.9 11.2 23.0 6.13 2181.40 99.45 35 17.5 11.7 23.5 6.30 2189.74  99.44
12 17.5 11.8 23.6 6.35 2172.48 99.44 36 17.1 11.3 23.1 6.15 2179.63  99.45
13 17.0 11.3 23.1 6.14  2113.97 99.44 37 17.4 11.7 23.5 6.28 2188.06 99.44
14 16.9 11.2 22.9 6.12  2031.44  99.43 38 17.3 11.6 23.4 6.24 2192.41 99.45
15 16.9 11.2 22.9 6.12  2154.47  99.44 39 17.4 11.6 23.4 6.25 2192.05 99.45
16 17.1 11.3 23.1 6.14 2171.26  99.45 40 17.2 11.5 23.2 6.19 2191.39  99.45
17 17.5 11.8 23.5 6.33  2161.58 99.43 41 17.2 11.4 23.2 6.17 2187.85 99.45
18 17.3 11.5 23.3 6.20  2192.10 99.45 42 17.3 11.5 23.3 6.21  2191.97 99.44
19 17.7 12.0 23.6 6.42 1955.35 99.41 43 17.3 11.5 23.3 6.21 2191.13  99.44
20 17.2 11.5 23.3 6.18 2182.75 99.44 44 17.3 11.5 23.3 6.20  2190.00 99.44
21 17.3 11.5 23.3 6.21  2192.20  99.45 45 17.2 11. 4 23.3 6.18 2108.85 99.38
22 17. 4 11.6 23.4 6.27 2192.42  99.45 46 17.2 11.4 23.2 6.17 2077.71  99.38
23 17.8 12.1 23.7 6.53 2181.28 99.42 47 17.2 11.4 23.2 6.18 2155.22  99.42
24 16.6 11.0 22.4 6.17 2182.88 99.42 48 17.4 11.6 23.4 6.25 2192.04  99.45
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