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Effects of biodegradable plastic film mulching on soil microbial abundance, activity, and community structure
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China)

Abstract: To ensure the effect of hiodegradable film mulching (BFM) on soil microorganisms, which limits the application of BFM in
agriculture. In 2018, the conducted a field experiment in Fuxin and Haicheng (Liaoning Province, China)to test five different treatments :
clear and black biodegradable film mulching, clear and black traditional plastic film mulching, and no mulching. The soil respiration rate,
hydrolytic enzyme activity, microbial biomass, and phospholipid fatty acid (PLFA) levels were measured in the spring and autumn of 2019.
The results showed that short—term plastic film mulching had no effect on soil dissolved organic carbon, enzyme activity, microbial biomass,
or PLFA. However, the soil respiration rate was higher under BFM than under traditional plastic film mulching at both sites, suggesting that
BFM could enhance soil microbial activity. The long—term effects of biodegradable film mulching on soil microorganisms were desirable,
but short—term biodegradable film mulching did not negatively impact soil microorganisms.
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Table 1 Maize fertilizer amount, and sowing and mulching dates

Rl S H A

Hi i HEHEAE Fertilizer amount/(kg+hm™)

Position N P,05 K,0  Sowing and mulching date
IR 75 0 180 2019-04-26
A 112.5 112.5 112.5 2019-04-27
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Table 2 Soil dissolved organic carbon,NH;=N and NO;-N
concentrations under different mulching treatments in

spring and autumn(mg-kg™")

Mg F pOBL AEMEER BSA AR
Site  Season  Treatment DOC NHi-N NO;-N

W BFE CK 940.3+161.4a  1.9+0.2a 34.6+7.0a

BC 848.0#49.2a  1.6#0.2a 31.0%5.5a
BB 767.5+39.2a  1.9+0.2a 28.4%52a

PC 805.4+35.8a  2.4+0.8a 24.5+8.6a

PB 780.4+222a  1.7+0.1a  16.7%3.0a

Y Mean  828.3+34.8B  1.8+0.2B 27.0+2.8A

a3 A &S CK 730.5+45.6a  2.1x0.3a  17.0+3.9a
BC 796.2+49.6a  1.7+0.2a  20.0+2.7a

BB 847.4434.5a  2.2+0.2a 10.3+2.0a

PC 694.6+47.6a  2.140.3a 27.2+8.6a

PB 705.0491.8a  1.9+0.4a 20.9+2.9a

H{ Mean  754.8+26.4BC  2.0+0.1B  33.2+3.0A

B A% CK 682.4+61.9a  4.6+0.9a 33.4+8.0a
BC 680.0£19.7a  20.2+8.4a 37.6+5.3a

BB 729.0421.0a  17.3%6.0a 39.5+8.6a

PC 646.1245.7a  8.6+4.9a 24.9+3.2a

PB 653.0+41.6a  13.2+5.1a 31.0+7.6a

B Mean  678.1£17.7C  12.7+2.6A 19.1+2.2B

B¥ B CK 896.2423.3a  1.3+0.2a  9.5+0.7a
BC 1140.5+85.8a 2.0+0.7a 7.2+1.2a

BB 1097.7+39.1a  1.620.5a 11.2+2.4a

pPC 1043.8+201.6a 3.8+1.9a 11.7+4.7a
PB 1063.6+192.2a 2.9+0.8a 13.4+0.9a
P{E Mean 1 048.1+60.3A  2.3+0.5B  9.0+1.0C

P{H P value
b PH Treatment(T) 0.634 0.441 0.818
A} %5 Space—time(S) <0.001 <0.001 <0.001
TxS 0.784 0.313 0.245

T B P AR EDR AR/ NE SRR AL 2] 22 57
# (P<0.05) ARG FREOR AR 22 2251 8.4 (P<0.05) . T,

Note: Data represent mean value + SE. Different lowercase letters
indicate significant differences among treatments (P<0.05) , and different
uppercase letters indicate significant differences among spaces and times

(P<0.05). The same below.
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Table 3 Soil hydrolytic enzyme activities under different mulching treatments in spring and autumn (pmol-g'+h™")

i Site  ZE7 Season Kb Treatment BT BC FLFHERCB LBEHANMATIENAC LR M2 SLIKNE LAP BRI iR i AP

TR, HE CK 13.1+2.8a 11.8+10.0a 22.5+3.5a 8.5+5.7a 36.7+13.1a
BC 36.1+15.2a 18.8+13.9a 25.6+3.7a 4.6+0.1a 46.7+2.4a
BB 11.8+1.1a 4.7+0.9a 31.2+12.5a 4.6+0.9a 30.7+7.6a
PC 11.0+1.5a 2.740.3a 16.8+8.5a 3.7+13a 46.9£12.1a
PB 24.5+11.4a 4.4+0.6a 32.0+10.9a 3.2+10.7a 51.7+9.0a
11 Mean 19.324.1A 8.5+3.3A 25.7+3.7A 4.9+1.1A 42.3+4.1A
T3 ®E CK 6.8+1.3a 2.6+0.4a 1.9+0.5a 0.3+0.1a 29.1+5.8a
BC 6.8+1.7a 2.4+0.6a 2.5+0.5a 0.4+0.1a 29.6+6.4a
BB 6.0+1.4a 1.4+0.3a 2.0+0.3a 0.3+0.1a 17.242.4a
PC 7.4+1.8a 1.2+0.6a 3.3+1.0a 0.9+0.6a 22.6+5.0a
PB 7.8+1.8a 2.1+0.5a 2.3+0.2a 0.3+<0.1a 23.2+6.0a
{8 Mean 6.9+0.7B 1.9+0.2B 2.420.2C 0.4+0.1B 24.3+2.4B
BB BFEF CK 14.7+3.6a 2.2+0.4a 18.2+6.1a 1.5+0.5b 30.149.7a
BC 23.249.4a 2.840.7a 7.0+2.3a 3.1+1.0ab 28.8+2.1a
BB 35.2+17.3a 2.5+0.3a 13.0+4.2a 6.1+1.2a 40.7+6.6a
PC 10.8+1.2a 2.8+0.6a 15.342.3a 1.8+1.0b 38.5+6.1a
PB 13.7+1.9a 3.4+0.4a 17.8+5.2a 3.3+0.6ab 36.6%5.0a
{8 Mean 19.5+4.1A 2.7+0.2B 14.3+1.9B 3.240.6A 35.0+2.8A
B = CK 3.6+0.6a 2.1+0.6a 1.6+0.4a 0.1+0.0a 10.0+3.6a
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