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Table 1 Effects of mulching on soil temperature, water content, and pH in pepper fields relative to type of the mulching film
by +HEHE Soil temperature/C K
Water content pH

Treatment -1
5cm 10 cm 15 cm 20 cm N(g'kg")

Ml 30.62 = 0.90d 23.97 +0.64d 29.86 + 0.52d 29.91 +0.24d 164.5 +24.2¢ 5.64 £0.02¢

M2 32.55+1.33b 25.42 +1.03b 31.96 + 0.92a 32.14 £ 0.44a 187.0+2.1b 5.74£0.01b

M3 33.21 £0.36a 25.85+0.29a 32.02 +0.35a 32.37+0.28a 196.7+7.1a 5.77 £0.01b

M4 31.80 £ 0.61c 25.07 +0.38¢ 31.22+0.39¢ 31.44 + 0.46b 193.3 +8.0a 5.83 £0.02a

M5 30.67 = 0.65d 24.03 +0.50d 30.31 £ 0.43¢ 30.14 £ 0.34¢ 16.36 + 18.5¢ 5.65+0.02¢

e M1, CK; M2, B, M3, OB, M4, MO, M5, RISHRHEE, Fh8ds P EairE 2. FHl
FAHEANE R B E] 252 5+ 8 3 ( P<0.05) . FIANote: M1, CK; M2, Black film; M3, Colorless transparent film; M4, Silver film; M5,

Hemp material film. Means+SD. Different letters in the same column mean significant difference between treatments at P <0.05. The

same below
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Table 2 Effects of mulching on soil microbial biomass and enzyme activities in pepper fields relative to type of the mulching film

B Cea) WA o - i
i YR YR YR f- KRS KA el
. S . L . . p—Glucosidase Aminopeptidase Phosphatase
Treatment Microbial biomass  Microbial biomass  Microbial biomass /nmol- 'l~min'l) /(nmol- g -min'l) /(nmol- l -min'])
Cl(mgkg™") N/(mg-kg ™) P/(mg-kg ) £ £ £
Ml 359.5 +22.6¢ 57.6 +3.8b 28.1 +5.6b 0.41+0.12d 16.26 + 0.24¢ 0.35+0.07d
M2 445.9 £ 15.6d 69.7 +3.9ab 69.2 + 1.6a 1.87+0.11c 16.36 + 0.68¢c 0.72 £ 0.04b
M3 706.9 +39.2b 73.3 +8.5a 60.0 + 5.6a 2.74 £ 0.26a 17.61 £ 0.41a 1.45+0.20a
M4 761.2 +8.1a 62.6 £ 5.5ab 65.1 +£3.7a 2.14 £0.16b 16.79 £ 0.43b 0.57 +0.01c
M5 498.8 + 15.5¢ 76.1 £ 6.0a 34.1+2.3b 0.55 +0.03d 16.33 + 0.64¢ 0.36 +0.0d
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Fig. I Composition and relative abundance of the soil bacteria at genus level (a) and Venn diagram of the soil bacteria at OTU level (b)

A B AT LA S e PR B A i 1 R AL M N
B, HE bR, AS[E) Ab B 4 3R S 1) H OTU
fEHN1 778, HA&AFEMNEOTURIS4.4% ~88.1%.,
He, MIFT& s OTUBE R K 6, i%
FER EOTU0.29% 5 T HoA A i iy % 4t 57 OTU
EMHR (2,002, 1), H&EFEMELOTUR
0% ~0.10%, BI/NFXTIE (ML) o R HJER, 7]
B2 CK L4 5 2 A el AT 7= A6 - S 41 1) 5 40 5
RBE A0 TR 22 (8] (A A 28 3 DA R B N T 25 R A R A TR
FUTREAT 5 5 i H Al Ak 2 bl = b A5 1) 49 388 L s 4 FH
i1 7 5 b 5 X SR A AR B AR X P4

WA W BE T Z FEPEFRRAE 4 B, Chaol |
ACE., FAHEECHIC, Ud WIAE ol (0 Fh 22 2
w7 MR3ATA, Chaol $5%05 A48 % w5
FIIRAR UK R TC (375 B MBS . RIS AT RE B | R (Al
JE . MR MR . CK; ACE48 50 & 2SI %
Jo i W B | AR A b . CK . RS AL ) 5 |

MREHE, TR o PR (0 IR RR IS B Re i i 2>
o - SR AR TR P T BE S R B R B SRR A L FE RV
H S T S EACEFE U 441, 7 6 4R o A
TG (0375 W i O B A S BCE AR 1 = B S 48 BACE
TR,

3 i ®©

R P A R R R A
. VA 2 B 5 0 LA % B 1 SR AR B
T L D € b L 25 5 0O S J o
00 AT B 4% R e B T X T,
T LR RROR S R BRI SE A5, B R
7 W R T IR AR e o B3 RUE B K
P22 158 2R KA B TR T R0 e, B
S5 AR B O PR RE AN 2 A0 A b IR Y — A
o BI7, B IR 5 W e %

H &

http: //pedologica. issas. ac. cn



990 + E o iR 56 &
R3 BEAREMEMESENTIRAE S HEERF0
Table 3 Effect of mulching on soil bacterial diversity in pepper fields relative to type of the mulching film
b3 Chaol 8%4 ACE 5% ARAR R e
Treatment Chaol index ACE index Shannon index Coverage
M1 2 054 + 80c 2131 +68b 6.04 £ 0.05¢ 0.997
M2 2083 +79c 2 084 +52¢ 6.06 £ 0.04c 0.997
M3 2162 +99a 2143 +72a 6.52+£0.07a 0.998
M4 2 141 £92b 2136+71lb 6.17+£0.09b 0.998
M5 2 141 £ 89b 2 128 + 64b 6.28 +0.03b 0.998
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Effects of Film Mulching on Soil Biological Properties and Bacterial Diversity in
Pepper Fields

LIU Yuefei' WU Renmin' ZHANG Chuanjin' YAO Huakai' YANG Shangdong"*
(1 Agricultural College, Guangxi University, Nanning 530004, China )

(2 Guangxi Key Laboratory of Sugarcane Genetic Improvement, Guangxi Academy of Agricultural Sciences, Nanning 530007,

China )

Abstract [ Objective ] Soil erosion and declining of soil fertility is becoming a severe problem in
vegetable fields in South China. In practice, mulching system has become one of the effective measures
for solving this problem. However, the study of the different mulching on soil biological properties and
bacterial diversity in vegetable fields were rarely investigated. [ Method ] Soil samples were collected
from pepper fields with different mulching treatments in South China. Soil temperature, water contents,
soil microbial biomass, enzyme activity were analyzed by traditional ways and bacterial diversity was
studied by using high-throughput sequencing techniques. [ Result] The soil temperatures in different
layers from the depths of 5 cm, 10 cm, 15 cm and 20 cm were increased 0.05 ~2.93 °C, 0.06 ~ 1.88 °C,
0.45~2.16 °C and 0.23 ~ 2.46 °C, respectively. Meanwhile, soil water content was increased 13.3% ~ 19.4%
under different mulching conditions which compared to control. By contrast, soil pH was also raised from
0.01 to 0.19 under different mulching conditions which compared to CK. In addition, the enzyme activity
and microbial biomass were also significantly increased which relative to type of the mulch, i.e. in turn,
colorless transparent film, black film and silver film which are all made of polyethylene. Soil bacterial
diversity, Flavobacterium, Lysobacter, Alcaligenes Sphingomonas and Bacillus turned out to be the
dominant groups and the soil bacteria therein were higher in richness, diversity and evenness in soils under
different mulching conditions which compared to CK. In particularly, soil bacteria, such as Lysobacter and
Bacillus, that are capable of protecting the ecology and promoting plant growth, were found accumulating in
the soils of mulching conditions. [ Conclusion] The colorless transparent plastic film mulching is the best
for increasing soil temperature, water content and enzyme activity. And all the mulching treatments not only
can improve the soil physical and chemical characteristic, increase the soil microbial biomass and enzyme
activities, but also can accumulate some of the plant growth promoting bacteria (PGPB) in pepper fields. All
the findings indicate that instead of degrading soil quality of the pepper fields, the current practice of film
mulching will help build up soil fertility and improve soil health

Key words High throughput sequencing; Pepper; Mulching; Bacterial diversity; Soil health
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