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Effects of different plastic film mulching on soil enzyme activity in maize farmland

BAI Xue'?, ZHOU Huai-ping?, XIE Wen—yan*, YANG Zhen—xing?, CHENG Man?, DU Yan-ling'

(1.College of Biological Engineering, Shanxi University, Taiyuan 030006, China; 2.Institute of Agricultural Environment and Resources,
Shanxi Academy of Agricultural Sciences, Taiyuan 030031, China)

Abstract: In order to explore the characteristics of soil enzyme activities under different types of plastic film mulching, we set up four different
types of plastic film mulching models at Dongyang experimental base of Agricultural Sciences Academy in Shanxi Province in 2016, including
common plastic film mulching (P ), water—permeable plastic mulching film (SS), biodegradable plastic film mulching (SW ), light
degradation mulching(G ), uncovered film covering in open field(CK) was used as control. The results showed that alkaline phosphatase and
nitrate reductase under four kinds of coating treatments were higher than CK in all growth stages, while urease, catalase, and nitrite reductase
under plastic film were lower than CK; Soil urease activity was highest in flare opening stage, with CK>G>SW>SS>P; Alkaline phosphatase
activity was highest during harvest, SS, SW, P, and G treatments at 0~20 c¢m soil were 16.17%, 18.97%, 16.34%, and 14.56% highter than
CK. The activity of nitrate reductase at 0~20 c¢m soil of SS, SW, P, and G treatments were 68.57%, 42.86%, 42.86%, and 25.71% higher than
that of CK; Combining other factors such as maize yield, we found that the changes of soil alkaline phosphatase activity and nitrate reductase
activity were highly significant positively correlated with soil respiration rate and maize yield(P<0.01), Soil hydrothermal and fertilization
conditions at different growth stages caused corresponding changes in soil enzyme activity. Among them, SW and SS treatments had obviously
effects on the temperature raising and water saving of maize soil during the early growth period, they also had the highest yield, with the

highest corresponding alkaline phosphatase activity and nitrate reductase activity, and SW had considerable degradation performance.

WFEHA:2018-01-25  FRFAIEHI:2018-03-30

EELTE . (W& L RA B pEoE R4 0 H (YBSJJ1615, YBSJJ1614 ) 5 1 7544 8 S 0F A& 3 1R 5 25 5951 FH (201603D2110-5,201703D211002-3)
PEZRIT: 11 H(1992—), Lo, NPT IH L BT A WFFE 5 1) 7K R S5 AL B R . E-mail ; 1904128986@qq.com

*EEEE ASC E-mail: xwy6018060@163.com

http://www.aed.org.cn —381—



RUFREGMELR-FE355 F 48

Therefore, biodegradable plastic film in the future can be used as an alternatives of common mulch film applied to dry farmland, at the same

time, it can achieve the effect of relieving farmland residual film pollution.

Keywords: mulching; soil enzyme activity; soil respiration rate; soil hydrothermal dynamics; maize yield
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Table 1 Changes of soil URE activity after plastic mulching(mg NH;~N-g'+24 h™')

L] +)2 Hill] HAi pNUILNEEE] W)
CK 0~20 ¢cm 1.756+0.008a 1.795+0.005a 1.817+0.005a 1.688+0.010a
20~40 cm 0.871+0.009a 1.010+0.006a 1.114£0.013a 0.731+0.007a
SS 0~20 cm 1.563+0.002b 1.617+0.007b 1.624+0.005¢ 1.542+0.010bc
20~40 cm 0.814+0.032b 0.954+0.011¢ 1.001+0.006¢ 0.652+0.007cd
SW 0~20 cm 1.558+0.003b 1.611+0.011b 1.639+0.005b 1.550+0.005b
20~40 ¢cm 0.759+0.006¢ 0.922+0.016d 1.098+0.008a 0.639+0.002d
G 0~20 ¢cm 1.589+0.049b 1.611+0.005b 1.642+0.005b 1.545+0.005h
20~40 cm 0.844+0.005a 0.976+0.002b 1.020+0.007b 0.693+0.022¢
P 0~20 c¢m 1.559+0.006b 1.609+0.013b 1.623+0.010¢ 1.540+0.003¢
20~40 c¢cm 0.770+0.005¢ 0.915+0.009d 0.960+0.007d 0.664+0.005b

TE AR PR [F)— A T A [a]— )2 AT A PR ) 22 5 19 25 (P<0.05) . R [l
%2 REMEEER R R EE L (g 24 1)
Table 2 Changes of soil alkaline phosphatase activity after plastic mulching(mg-g”'+24 h™)

4b3R 22 Hif P13 R 4] LhErRel
CK 0~20 c¢m 1.074+0.038b 1.093+0.023¢ 1.150+0.025¢ 1.181+0.019¢
20~40 ¢cm 0.741+0.008b 0.776+0.032¢ 0.784+0.004d 0.831+0.033e
SS 0~20 ¢cm 1.353+0.021a 1.374+0.019ab 1.398+0.022a 1.405+0.004a
20~40 ¢cm 0.905+0.025a 0.969+0.008a 1.057+0.015a 1.086+0.021a
SW 0~20 ¢cm 1.377+0.027a 1.386+0.022a 1.393+0.021a 1.372+0.027b
20~40 cm 0.926+0.035a 0.972+0.032a 0.998+0.011b 1.024+0.031b
G 0~20 cm 1.336+0.004a 1.343+0.004b 1.346+0.031b 1.353+0.019b
20~40 ¢cm 0.891+0.021a 0.903+0.007b 0.915+0.016¢ 0.926+0.004d
p 0~20 cm 1.346+0.019a 1.348+0.023b 1.350+0.015b 1.374+0.007ab
20~40 cm 0.900+0.011a 0.934+0.011ab 0.974+0.036b 0.981+0.000¢
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Table 3 Changes of soil catalase activity after plastic mulching(mL KMnO,-g™)

it 1)z Wi AT R WA
CK 0~20 c¢m 1.495+0.013a 1.508+0.013a 1.513+0.010a 1.484+0.018a
20~40 cm 1.507+0.021a 1.515£0.012a 1.523+0.005a 1.499+0.018a
SS 0~20 ¢cm 1.299+0.015b 1.310+0.008h 1.324+0.013b 1.312+0.010¢
20~40 ¢cm 1.309+0.015b 1.315+0.008b 1.335+0.010b 1.324+0.010¢
SW 0~20 ¢m 1.294+0.010b 1.309+0.005h 1.330+0.008h 1.380+0.012h
20~40 c¢cm 1.302+0.010b 1.314+0.013b 1.337+0.025b 1.397+0.019b
G 0~20 cm 1.304+0.026b 1.312+0.003b 1.337+0.008b 1.392+0.020b
20~40 ¢cm 1.310+£0.017b 1.322+0.010b 1.342+0.024b 1.422+0.013b
P 0~20 ¢cm 1.297+0.015b 1.302+0.013b 1.320+0.010b 1.302+0.016¢
20~40 cm 1.307+0.010b 13120012 1.3320.025h 1.314£0.013¢
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Table 4 Changes of soil nitrate reductase activity after plastic mulching (mg-g™+24 h™)
Qb3 +)z Hi Y ELGIEY N ILNSE ] LieiN ]
CK 0~20 ¢cm 0.002 4+0.000 2¢ 0.002 2+0.000 ¢ 0.001 7+0.000 2a 0.003 5+0.000 4¢
20~40 cm 0.001 5+0.000 e 0.001 3+0.000 1b 0.001 2+0.000 4a 0.003 0+0.000 la
SS 0~20 ¢cm 0.004 1+0.000 2a 0.003 0+0.000 4b 0.001 9+0.000 2a 0.005 9+0.001 Oa
20~40 c¢cm 0.002 8+0.000 3a 0.002 0+0.000 4a 0.001 4+0.000 2a 0.003 7+0.000 8a
SW 0~20 c¢m 0.004 5+0.000 la 0.003 8+0.000 2a 0.002 1+0.000 1a 0.005 0+0.000 4ab
20~40 cm 0.002 9+0.000 Oa 0.001 0£0.000 5ab 0.001 6+0.000 1a 0.003 4+0.000 2a
G 0~20 ¢cm 0.003 1+0.000 4b 0.002 4+0.000 4¢ 0.001 7+0.000 4a 0.004 4+0.000 3b
20~40 cm 0.002 2+0.000 1b 0.002 0+0.000 lab 0.001 3+0.000 1a 0.003 0+0.000 4a
P 0~20 ¢cm 0.003 5+0.000 1b 0.003 1+0.000 2b 0.001 8+0.000 3a 0.005 0+0.000 3ab
20~40 ¢cm 0.002 5+0.000 1b 0.002 0+0.000 4ab 0.001 3+0.000 6a 0.003 1+0.001 Oa
RS AEBMAREZRHITHETREEEEZN (ng-¢g'24h™)
Table 5 Changes of soil nitrite reductase activity after plastic mulching(mg-g™+24 h™)
Ab P T2 Wi P RIEWUTI W]
CK 0~20 ¢cm 0.109+0.000 6a 0.103+0.001 1a 0.098+0.005 6a 0.107+0.003 4a
20~40 cm 0.096+0.000 5d 0.102+0.000 5a 0.103+0.002 Oa 0.105+0.001 6a
SS 0~20 ¢cm 0.108+0.000 9b 0.099+0.000 6h 0.092+0.001 6a 0.106+0.000 4a
20~40 ¢cm 0.105+0.000 6a 0.096+0.000 4d 0.093+0.005 8h 0.105+0.000 3a
SW 0~20 ¢m 0.106+0.000 3¢ 0.097+0.000 9¢ 0.092+0.000 8a 0.104+0.001 5ab
20~40 cm 0.103+0.000 8b 0.096+0.000 8cd 0.093+0.002 7b 0.102+0.000 9b
G 0~20 ¢cm 0.108+0.000 4b 0.100+0.000 5b 0.095+0.003 Oa 0.101+0.002 4b
20~40 cm 0.102+0.000 4b 0.098+0.000 4b 0.095+0.002 2b 0.106+0.000 4a
P 0~20 ¢cm 0.106+0.000 4c 0.098+0.001 Obc 0.092+0.005 1a 0.105+0.000 9ab
20~40 ¢cm 0.101+0.000 6¢ 0.097+0.001 2be 0.093+0.000 7h 0.105+0.000 7a

T RS ALk 3EL %) IV S T A D5 AR 1 I CKC, AR R
/N, SS SW G Fl P AR FRFE ] 0~20 em b4 CK 1
REIE 4350k 0.92% 2.8% .0.92% 1 2.8% ; TE4& 15 WA
RE I 43 52 3.9% .5.8% 2.9% 1 4.9% . ik, JL
Fofu Ak 380 2 ) £14) SV i T 0 o A T 0 AR 1 3 1
ZESEARXTAR, VLB ETHABE R 0 EORA K B, X
IV R AR D T M P R A
2.6 TIEEEEMES HEAPRR R EXFEMEXE
AN R 35 AR B R R . Ko
W % K= R AL W 6, X6 5 G Pk EA T
KANEAIHT AR BIAS RIS 5 7K 38 7= B A DG R
W3e 7o T HRT U i, - S8 R R0 A R 348 D
i3 B 5 K 4> 5 535 1M 56 (P<0.05) , 1 41
bS5 K 3 A B 3 IEAH O (P<0.01) , 3 Bl il I
PES e it B U OC, 5 IR JCE] BAH M. B
P Tl T T T A R DB 5 K 7 S I A 6
(P<0.01), BRIV AEFRA R AL, Fofh 4 BhEGRE M3 5
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Table 6 Changes of soil temperature , water storage, soil respiration and maize yield at different growth stages with different mulching

TiH A H SS G SW p CK
+- 1R EE/C i 323 33.1 315 343 28.4
T 35.6 34.7 33.3 38.6 36.7
F WL A 24.9 25.4 23.0 27.3 29.9
g3 ] 24.1 23.1 20.1 24.1 24.9

35K AR /mm T 152.6+0.5h 164.9+0.2d 166.620.3¢ 161.6+0.3¢ 144.8+0.2a

R 106.1£2.5a 111.0£0.2bc 114.020.6cd 115.7+0.6d 109.0+0.4ab

NN RE: 150.3+0.5d 148.6+0.4¢ 151.8+0.5¢ 140.3+0.4h 129.8+0.2a

R 156.2+0.5¢ 14220.8ab 144.50.4b 139.622.1a 1420.6ab

A HEREI %/ pumol - m 2+ 5™ T 2.43+0.61c 2.62+0.59h 2.4120.72¢ 2.41+0.81c 2.93+0.47a

R 3.25+0.19¢ 3.48+0.36h 3.39+0.93h 3.18+0.82¢ 3.7120.66a

PN UVNEE ! 3.90+0.47he 4.13+0.09b 4.11£0.82b 3.79+0.57¢ 4.56+1.02a

ek 3.2620.55¢ 3.52+0.91b 3.52+1.02b 3.19+0.84c¢ 3.7720.58a

FK P kg - hm 11 350.8+74.9h 10 628.24231.3¢ 12 224.6£2147a 10 459.1x146.6¢ 7 943.7+126.7d

TE: AR BT 0~25 em LRI T AGFEE 5 F IR 0~60 em g KR 3 T oK 5 TORIGIR G 2/ R A S bR TORBEEL, 2 5
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Table 7 Correlation coefficients of soil enzyme activity and soil water, heat and corn production
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