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Application of Poly(Lactic Acid) Mulching Film in Watermelon Cultivation in Greenhouse

WANG Ting—ting, LI Mei", JIANG Wei, WU Rong—hua, SUN Cheng

(State Key Laboratory of Pollution Control & Resource Reuse, School of the Environment, Nanjing University, Nanjing 210023, China )

Abstract: The degradation properties of poly(lactic acid ) (PLA ) mulching film and its effects on soil and crops were studied in this paper.

The comparison experiments based on watermelon production were conducted with PLA mulching film and traditional non—degradable PE

mulching film. The results showed that the PLA mulching film firstly appeared cracks, then holes and breaks in the end during the

degradation process. The PLA mulching film had more favorable heat preservation effect, and there were no significant differences in the

content of soil heavy metals and metal oxidation of main elements in the process of watermelon growth between two mulching films. The

impacts of two different mulching films on watermelon stem diameter and length had no significant differences, while the watermelon

seedlings, leaves number and chlorophyll content of the PLA mulching film group were higher than that of the traditional non—degradable PE

mulching film group, however the watermelon production had no significant differences. The PLA mulching film with good degradation is

expected to replace the traditional mulching film in the field. It will reduce the soil pollution caused by agricultural film and accelerate the

development of modern ecological agriculture.

Keywords: poly(lactic acid ) (PLA ) mulching film; degradation; watermelon; heavy metals
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Table 1 Soil physical and chemical properties of experimental site in Jiangning, Nanjing

pH {H UL/ % /g em™ Wi/ % Wi/ % HHL %6 JK R/ mg - g™ 2% R %
6.97+0.04 1.22+0.04 1.51£0.06 3.99:0.14 50.19+3.16  35.03+2.82 0.82+0.14 0.056+0.08 0.52+0.30
T SERAE A 3 RIS
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Figure 1 The diagram of watermelon planting patterns
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Figure 2 Degradable state diagram of two mulching films
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Figure 3 The changes of soil moisture and temperature under two mulching films
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Table 2 The changes of the soil heavy metal contents(mg-kg™)

i H Mn Cu Zn Sn Hg Ni Co
b1 657.83+17.50a 36.40+2.55a  70.17+£2.73a ND ND 30.73+0.99a 13.37£0.99a
HIERRAR S S AJG 667.83£25.98a 38.20£1.91a  67.30£5.65a ND ND 27.300.26a 10.57+0.23a
TR R 1 SpRiE — 100 250 — 0.5 50 —
2 :ND FRoRskk it o ARVNG FEEROR 25 R (P<0.05), T,
x3 BEMMBERBELIETELZRSUDEIE(%)
Table 3 The changes of the soil metal oxidation of main elements content(% )
miH Si0, ALO; Fe 05 K0 MgO TiO, CaO Na,0 P,0s S0, Bad i

AT 67.38+0.76a 15.36£0.39a 4.00£0.71a 2.20£0.09a 0.94+0.20a 0.83+0.03a 0.95:0.21a 0.81x0.02a 0.16+0.02a 0.09+0.02a 7.08+0.18a

HiR %A 66.78+2.35a 14.89+0.21a 3.93+0.13a 2.19+0.06a 1.00£0.16a 0.82+0.0l1a 1.68+1.43b 0.80+0.02a 0.1420.02a 0.12+0.02b 7.42+0.84a
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Figure 4 The changes of watermelon plant length and stem diameter under two mulching films
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Figure 5 The changes of leaves number and chlorophyll content under two mulching films

—540— http://www.aed.org.cn



Forrat, 55 IR FUBR M AL A PG TR AR A A4 3L FA A

2017 £ 11 A

257

20

)R H/kg

10 J&
L et

120
100}
) o S N

60 |

40t

PE R4S -133.33 m™

20+

7 8 Jil
ST i)

Ol ¥m e B RFLmR s
& 6 Fo/NEAEFN 27T LE

Figure 6 The changes of watermelon yield under two mulching films
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