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Effects of different plastic film mulching treatments on soil microbial communities and enzyme activities in
the Weibei drylands of the Loess Plateau

YU Ya—jun', ZHANG Hao'?, ZHANG Zi-hao’, WANG Cong’, WANG Kai*, JIANG Rui*

(1.College of Geography, Shanxi Normal University, Linfen 041000, China; 2.College of Natural Resources and Environment, Northwest
A&F University, Yangling 712100, China)

Abstract: The aim of the present study was to investigate the effects of biodegradable/non—biodegradable mulching films and film color
(white/black) on soil microbial communities and enzyme activities. Soil microbial biomass, community structure, and enzyme activities,
and their interactions with soil physicochemical properties were measured under different film mulching treatments in a corn field in the
Weibei drylands of the Loess Plateau using phospholipid fatty acids (PLFA). The following five treatments were evaluated : white non—
biodegradable film mulching (ND-WP), black non-biodegradable film mulching (ND-BP), white biodegradable film mulching (D-WP),
black biodegradable film mulching(D—BP), and flat planting without mulching as a control (CK). The results showed that soil temperature,
water content, total nitrogen, available nitrogen, and nitrate nitrogen were increased in the two non—biodegradable film mulching treatments
than in the two biodegradable film mulching treatments (P<0.05). Between the two biodegradable treatments and the two non—

biodegradable treatments, film color had no effect on soil temperature and soil water content. Additionally, available N, nitrate nitrogen,
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available P, and available K differed between biodegradable and non-biodegradable film mulching treatments. Following the two non—

biodegradable films mulching treatments, total microbial community, common bacteria, fungi, and gram—positive bacteria PLFAs values
were 29.5%, 26.3%, 29.7%, and 58.7% higher(P<0.05) than those following the two biodegradable film mulching treatments, respectively.
Urease, alkaline protease, and dehydrogenase activities were also higher in the two non—biodegradable film mulching treatments than in the
two biodegradable film mulching treatments (P<0.05). The fungi/bacteria (F/B) ratio averaged 20.6% higher in the two black films
mulching treatments than in the two white film mulching treatments, and the gram—positive bacteria/gram—negative bacteria (G*/G™) ratio
averaged 27.5% lower in the ND—BP than in the ND=WP treatment. This indicated that the non—biodegradable film mulching was superior
to biodegradable film mulching in terms of increasing the microbial biomass and enzyme activity and that black films could improve the
stability of soil ecosystems and enhance the soil s buffering capacity against environmental change. Redundancy analysis showed that the
factors influencing soil microbial biomass and enzyme activities were as follows, in descending order: total N, available N, nitrate N,

available P, and available K. Soil temperature and water content were not the key limiting factors of soil microbial biomass and enzyme

activity.

Keywords: film mulching; soil microorganisms; soil enzymes; phospholipid fatty acid (PLFA)
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B Soil temperature/°C
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TEAFhE IEAL T H , ND-WP FI ND-BP -+ 3 A= ¥yt
A i T D-WP 1 D-BP(P<0.05) , 73 %5 Hi 35.4%
#120.7% ,{4 ND-WP 1 ND-BP Z [f] \D-BP fil D-WP
ZIJGRE2E5 MAh, 4 P AL H A 3R A Y R
Ao T CKA R flE Wyt AU AT S e 1 SRR
A6, X e BB B nT 4 i LI RRE 1, T HLARRE AR
FEE A Rt e B R AL

&l 3B 22 [&] 3F g A [m] 75 155 4 B[] - 5 T AR
PLFA G\He B A T A= W eV PLFA MR 252 5% 0 B
SE, AW PLFA SR B R B ND-WP Fl ND-BP 55
F D-WP 1 D-BP(P<0.05) , = i 24.2%~34.8% (*F-15

301

51 c L T b b
T

35 7K &L Soil moisture/%

CK ND-WP  ND-BP D-WP D-BP
Qb H Treatments

CK A P MEABIEE s ND-WP B i 17158 s ND-BP g Bl it PEUBE s D-WP Sy 2 WAk 11 8L s D-BIP Ay 3 i ik A€
AN FRERIR AL BN 22 5 B35, P<0.05. T[]
CK: Planting without mulching as a control ; ND-=WP: White non—biodegradable film mulching; ND-BP: Black non—biodegradable film mulching;
D-WP: White biodegradable film mulching; D-BP: Black biodegradable film mulching.
The different lowercase letters indicates significant differences at 0.05 lever among different treatments. The same follow

Bl AEERLETIEREMEKEER

Figure 1 Differences in soil temperature and moisture of different treatments

*1 FAEBEELAETEUEERER

Table 1 Differences in soil chemical properties of different treatments

3T P WA AR A A
Treatments Total N/(g-kg™) Available N/(mg-kg™) Nitrate nitrogen/(mg-kg™)  Available P/(mg-kg™)  Available K/(mg-kg™)
CK 0.77+0.11¢ 87.34+12.76d 60.37+2.76d 12.54+1.15¢ 146.54+20.07a
ND-WP 0.88+0.08a 198.87+11.66a 170.40+10.83a 19.24+3.28a 133.43£17.26b
ND-BP 0.9120.14a 185.53+10.34a 151.25+11.26a 17.61+1.93b 115.44+9.76¢
D-WP 0.81+0.04b 159.43+11.25b 129.61£12.57b 16.54+2.27h 120.21+2.23¢
D-BP 0.80+0.11b 126.51£19.76¢ 94.74+18.36¢ 17.23+2.64b 113.36+13.82¢

1 [l — BN A/ NG PR FOR Ab #i R 22 57 8 3 (P<0.05) .

Note: The different lowercase letters after the same column indicates significant at 0.05 lever among different treatments.
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H 18.0%~34.6% (-1 26.3%) . BL B A HE 22 [C P
A BE 7% PLFA ¥ 76 ND-WP i i, 40 51 o 1.82
nmol - ¢ 1 3.25 nmol - g™, H ¥k 5 ND-BP, D-WP Fl
D-BP 5K . #5025 [ BA M B NI A A s, 800 D-WP
Al D-BP & F ND-WP il ND-BP (P<0.05) , & H
5.6%~26.3% (F¥J15.9%) . 734, 4 FlE Ak BRA A
) PLFA S0k B T 45 T W) B 7% PLRA MR S 35 5 T
CKALFE(P<0.05) . AT UL, 24 A0 3 i 5 42 v 1 4%
AV I HL AR R A B8 A BRA T B A RS A0 2, (H
T7) Ay [ o JES 1 A A JIES T, e 25 € 6} 4 S 630 2 4 0%
PRSI AS 1 2

A4S A B ELTH 5 40 T PLFA ¥ B [ (F/B) FldE >
FG BH P B 5 B ME T PLFA R JE (GG ) I 22 K F
(1 4) ,ND-BP 1 D-BP b B F/B & % & T ND-WP
I D-WP 4b # (P<0.05) , 5 H 17.6%~22.4% (-1
20.6%) , {H W Ff & €4 4t i 4 B (ND-BP 5 D-BP) Z
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