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Effect of Polylactic Acid—Degradable Film Mulch on Soil Temperature and Cotton Yield

ZHANG Ni, LI Qi, HOU Zhen—an, YE Jun”

(Department of Resources and Environmental Science, Agricultural College of Shihezi University, Shihezi 832003, China )

Abstract : Concern on biodegradable plastic film is increasing because of pollution problems caused by the plastic films currently used. The
objective of this field experiment is to evaluate the effect of two thicknesses of polyactic acid—degradable film on soil temperature and cotton
yield. The results showed that small holes appeared in the polyactic acid—degradable film at 17~22 d after it was installed. Burst period
appeared about 60 d after installation. Splits were observed in the polyactic acid—degradable film at 130 d after installation. Soil temperatures
rose slowly under polyactic acid—degradable film during the cotton seedling stage. Daytime soil temperatures were 0.8 °C and 6.2 °C lower
under 18 um and 15 pm thick polyactic acid—degradable film than non-degradable plastic film (CK ), respectively. Nighttime soil
temperatures under the polyactic acid—degradable film were about 1 °C warmer than CK. There was no significant difference in cotton yields
between the 18 pwm polyactic acid degradable film treatment and CK. In contrast, yields in the 15 wm degradable plastic film treatment were
8.9% less than that in CK. This study indicated that 18 wm polyactic acid degradable plastic film had good degradability and no negative
effect on cotton growth. The 18 pwm polyactic acid degradable plastic film can replace ordinary plastic film in agricultural production.
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Table 1 Biodegradable stages of different kinds of
biodegradable plastic film(d)
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Treatments Induction Burst Solit neriod Completely
reatments period period pht perio degradation period
DA 22 64 153
DB 17 56 129
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Figure 1 Appearance of the polylactic acid biodegradable film DA
and DB membrane surface after 130 days
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Figure 2 Average soil temperature during the daytime(a) and

nighttime(b) at the seedling stage
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Figure 3 Soil temperatures at different soil depths(0,5,10,20 cm) during the entire cotton growing season
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Table 2 Effect of degradable plastic film on cotton emergence rate

and plant characteristics at the squaring period

AbFR HH % PR /em T EL Leal 5A%% Branch
Treatments Emergence rate  Plant height number number
CK 76.7a 65.6a 10.2a 5.1a
DA 68.9b 64.7a 10.4a 5.2a
DB 78.0a 61.7b 10.0a 4.8a
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Note: Values within a column followed by different letters are signifi—

cantly different at the 5% level. The same below.

B H (K 3). DA IIFREUR DB Y RS 52 50
CK Tl % 22 5, {H DA YRR 2K T DB X
5.8%, M HRRATEAUE 55T DB B 11.5%. 3 FiZ
[ AR O 4 28 5% o MRAE™ i DA PRI CK i
T EZESE, M DB R AR AL ol R T

& 3 BERRMRXIIRE T ERRN
Table 3 Effect of degradable plastic film on cotton yield

Ab 7 73 RREEE R R Y RAhm?
Treatments Plants number ~ Boll number  Boll weight Yield
CK 23.5ab 4.04ab 4.87a 4.62a
DA 22.6b 4.19a 491a 4.65a
DB 23.9a 3.71b 4.75a 4.21b
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