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Effects of Different Types of Plastlc Film Mulching on SOll Quallty, Root Growt]r, and
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Abstract; Aiming to gd’ﬂlebs lhe problem of soil envirshmerital po]lutlon Ldused by.the large-scale use of pldanc film in agricultural production in China, fi eld experlments Wete
carried out by applying degradable plastic film. PumpKin was used as the resarch material to explore the effects-lgf black commoﬁ plastic film (CK) , white degradation plasuc
film (WDF),

quality., The results showed:that the soil water content pmd temperdtu're of the three degldddble plastic films ayere lower than those of OIddey plastic films to different degrees;

black degradation plastic film ( BDF) , and black CO -basdd | degradable plastic film ( C-DE) on i soil physwochemlcal properties,, root growth and yield, and soil

there was nor 51gmﬁcam difference i soil organic matter content among,the treatmenls “The soil available potassium content of the C- DF treatment was lower than that of CK
and WDF and‘BDF had no significant effect. Compared with those in CK and_WBT:= soil total nitrogen and available nitrogen contents in the BDF and C-DF treatments were
lower, and the difference between treatments reached a significant level. Compared with that of CK, the catalase activities of the three types of degradation membranes were
significantly increased by 2. 9%-6. 8%, and the sucrase was significantly decreased by 33.3%-38.4%. Compared with that in CK, the soil cellulase activity in the BDF
treatment was significantly increased by 63. 8%, whereas WDF and C-DF had no significant effects. The three types of degradable film treatments could promote the growth of
underground roots, and the growth vigor was obviously enhanced. The yield of pumpkin treated with BDF and C-DF was close to that of CK, and the yield of pumpkin treated
with BDF was significantly lower than that of CK by 11.4%. The experimental results showed that the effects of the BDF and C-DF treatments on soil quality and yield were
comparable to those of CK. According to the results, two types of black degradable plastic film can effectively replace ordinary plastic film in the high-temperature production
season.

Key words: degradable plastic film; pumpkin; soil physical and chemical properties; roots growth; yield
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Table 1  Information and parameters of different treated membranes
WY = MR FE Y Hu AR BE / mm
CK PR RLI(PE) 0.010
WDF P €0 R i RO TR/ X T HIR T —EERE (PBAT) + IR (PLA) 0.010
BDF R A RO TR/ AR ZHELT BN (PBAT) + RFLER(PLA) 0.010
C-DF B CO, FEREARI —H e RN LEIERY 0.010
L3 st (WDF) B EREARI(BDF) Al CO, HEFEf# I (C-DF).

TR P R ZBEAL X 235, M 78 25 M e i
AR, BEE 4 A0 PR, BN b i (CK) | 6 R A

FAMFE A 3 K, 3 12 MR/ X, AN X E AR 50. 4
m’ (2.8 m x 18 m) , #ZHERIG HFEHLIEHES (1] 2).
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Fig. 4 Changes in basic properties of different types of plastic mulching
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Table 2 Soil water content in each growth stage/%
Jb 3 TIEH)Z/ em 4] UiE=z FHAE SR JE R A
CK 0~10 12.9a 11.7a 29.5a 11.2a 8.7a 7.3a
10 ~20 13. 6a 11. 6a 27. 6a 12.7a 8.8a 8.2a
WDF 0~10 12.7a 10. 3a 29.4a 10. 5a 6. 6b 6.4b
10 ~20 13.0a 11.3a 28. 1a 11.3ab 7. 1a 6.8b
BDF 0~10 12.3a 9.8b 28.7a 10. 1b 6.4b 5.3be
10 ~20 13.4a 10.9a 26. 8a 10. 8ab 8.2a 6.7b
C-DF 0~10 12. 1a 9.5b 28.9a 9.6b 6.3b 5.1c
10 ~20 13.2a 10. 6ab 26.7a 10. 1¢ 6. 9ab 6.2b
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Fig. 6 Effects of different degradation films on soil physical and chemical properties
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Fig. 7 Effects of different degradation films on root growth of pumpkin
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Table 3  Effects of different plastic films on pumpkin yield

k3 TR kg R7%/kg+hm 2
CK 1. 4a 36 660. Oa
WDF 1.1b 32485.5b
BDF 1. 3ab 35 460. 8a
C-DF 1.2ab 34291. 5ab
1) RIRVING 56 Fs R AL ST #7™ RE925 5 .3 (P <0.05)

2.4 RSN
3 X - EFE PR 5 AR 2R A RN i A O 4y
Mr(F4) MR EME(P<0.05), EH pH ., IR,
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Table 4  Correlation analysis of soil indicators with root growth and yield
WiH FEhE KB Fim M R T EAR MR
pH -0.137 -0.371 -0.218 -0.217 0. 447 -0.709 **
EC -0.189 0.117 0.212 0. 408 -0.202 0. 444
g3 0.249 -0.640" -0.371 -0.153 0. 309 -0.417
ot AL -0. 106 0. 400 0.314 0.178 -0.149 0. 405
JHEARE Bl 0.325 -0.643 " -0.553 -0.514 0.325 -0.584*
21 YLl -0.011 0. 504 0.174 -0.113 -0.259 0.273
IR -0.436 -0.098 0.272 0.418 0.784 -0.463
BT -0.185 -0.096 0.192 0.302 0. 442 -0. 567
A 0.276 -0. 409 -0.344 -0. 450 0.425 -0.688*
AR 0. 115 -0.761* -0.564 -0.359 0.371 -0.819*
B HL -0.237 0.032 -0.196 -0.183 -0.191 0. 065
2R -0.216 -0.478 -0.161 0. 046 0.589* -0.716*
S b I 0.271 -0.370 -0.156 -0. 166 0.581"* -0.714*
R SR -0.363 0.320 0.371 0.238 0. 442 -0. 040

1) = il 3 HIRTE 0. 05 F10. 01 AP T LR SH B SHCA BFRIELER

RS EMSOWIREETFRE., SITEMRITTEIHRE
Table 5 Principal component analysis rotation factor loading,!

eigenvalues, and cumulative variance contribution

WiH PCl pC2
pH 0.776 0.404
~—IREE 0.581 TG 40TF &
; # i -
S TpeERE 0] 0.571 4 qﬁ,aﬁs &
S o 0.495 o~ Loy
R [ ‘ 0. 80 Jgp.3ar @
< B 0.798 L0.186 “
g A " 0. 856 -of3798  J
:¥t6i’ai5'1%, 0,683 s -0 o~
R 3.989 1. 098
TR/ % 49. 86 13.72
STk % 49.86 63.58
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£ I
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0.4 b
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Fig. 8 Soil quality index of different treatments
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