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Effects of mulching modes on soil environment and growth of red pepper
in greenhouse

WU Chuan-wan, DU Xiao-feng, GU Da-lu, WEN Ting-gang, YANG Wen-fei, GUO Xiao-shan,

WANG Guo-lian, XIE Zhong-yi, WANG Wei-zhong
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Abstract: A field experiment was conducted to investigate the influence of different mulching treatments ( plas-
tic flim mulching, rice straw mulching, plastic flim combined with rice straw mulching) on greenhouse red pepper
growth , nutritional value, yield, soil temperature, soil physicochemical properties, soil microorganism, enzyme activ-

ities and water use efficiency. The results showed that three mulching treatments significantly increased plant height

and stem diameter, soil temperature, soil organic
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tents of vitamin C, soluble sugar and soluble protein in greenhouse red pepper were enhanced in three mulching treat-

ments while the nitrate content was decreased. The water use efficiency and yield of red pepper were significantly in-

creased in mulching treatments, the water use efficiency being 1. 63-1. 81 times as much as those without mulching

treatment, and the yield being increased by 8. 98% —15.99% . Application of plastic film mulching combined with

rice straw mulching was the most beneficial to improve the soil microbial community structure, soil physicochemical

properties, soil temperature , water use efficiency, soil microorganism quantity and soil enzyme activities and promote

red pepper growth, nutritional value and yield of red pepper in greenhouse.
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Fig.1 Effects of different mulching treatments on soil tempera-

ture of greenhouse red pepper
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Table 1 Effects of different mulching modes on growth of greenhouse red pepper

2R (| AR
b — — —
RS (em) 254 (mm) R (em) 250 (mm) B (em) ZEM (mm)
A (XTIR) 45.55+3.62b 6.85+0.53b 59.68+4.32b 8.76+0. 48D 60.42+4.02b 9.95+0.46b
iR T 57.72+3.86a 9.77+0. 64a 77.35+3.58a 11.75+0.47a 77.15+6.13a 12.56+0.26a
M & 58.64+3.73a 9.8420.45a 78.36+4. 16a 11.88+0.89a 79.65+4. 15a 12.82+0.47a
MRS INFS AT 5% 59.79+3.65a 10.11+0.35a 79.45+4.78a 12.09+0.55a 81.05+5.46a 13.24+0.75a
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Table 2 Effects of different mulching treatments on soil physicochemical properties of greenhouse red pepper

P ﬁ% HHL 2R R A R0 A ] A
(g/em’) (g/kg) (g/'kg) (mg/kg) (g/'kg) (mg/kg) (g'kg) (mg/kg)

A (IR 1.20a 27.3b 1.16a 142.2b 1.89h 46.5b 17.2b 315.1b
b A 1.12a 26.9b 1.19a 147.8b 2.36ab 51.2b 17.5b 325.3b
FEFT A 1.08a 41.6a 1.29a 195.6a 2.41a 65.4a 19.5a 375.8a
Hb IS A 1.06a 43.9a 1.43a 201.3a 2.51a 66.9a 19.4a 384.4a

A )N 7R b BE ] 22 5235 0. 05 B3,
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Table 3 Effects of different mulching treatments on soil microbial quantity of greenhouse red pepper

il H

TR T D7/ PSN T

it (x107 CFU/g) (x10* CFU/g) (x10* CFU/g) (x107 CFU/g) B/F
AT () 3.69+0.35h 2.32+0. 16a 2.55+0.31b 3.69b 1 591.62b
b IR 3.72+0.28b 2.43+0.24a 2.72£0.22b 3.73b 1531.98b
FEFTA 4.95+0.45a 1.65+0.12b 4.30+0.36a 4.96a 3002.61a
b SN T T 5.22+0.34a 1.57+0.13b 4.50+0.41a 5.23a 3327.71a
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Table 4 Effects of different mulching treatments on soil enzyme activities of greenhouse red pepper

W i it IR JEAE Bl T S AL Ul
(mg/g, NH;-N) (mg/g) (mg/g) (ml/g)

AN a5 (KR 0.99=+0. 15¢ 3.42+0.27h 1.67x0.30b 0.85+0. 12b

i 1.32£0.11b 3.620.25h 1.82+0.23b 0.92+0. 13b

R L 1.65+0. 15a 4.35+0. 18a 2.30+0. 14a 1.30+0. 17a

b AS FF A 1.72+0.12a 4.52+0.33a 2.50+0.21a 1.50+0. 11a
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Table 5 Effects of different mulching treatments on nutritional value of greenhouse red pepper

ab B He: & C (mg/kg) FEVERE (mg/g) AETERE BT (my/kg) HAREE (mg/kg)
R 26 (IR 254.47£17.12b 9.77+0.55a 2.75+0.25a 223.1711.45a
Hh A 5 277.47+14.23b 9.82+0. 56a 2.7620.13a 213.22£12.26a
R 342.67+15. 14a 9.72+0. 66a 2.78+0.22a 156.79+11.78b
IS A 332.67+12.35a 10.25+0. 55a 2.91+0.23a 146.28+12.30b
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Table 6 Effects of different mulching treatments on yield and water use efficiency of greenhouse red pepper

s Pt (kg/m?) B (%) FEKE (m*/m?) KAFIHEE (kg/m?)
AN 5 (X)) 4.721b - 0.163 2a 28.93¢
Hh A 5 5.246a 11.12 0.102 6b 51.13a
T o 5.145a 8.98 0.109 2b 47.12b
bR A 5.476a 15.99 0.104 6b 52.35a

T RIRING 7 F 2 r R B 2 535 0.05 KT

3 1 i
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T BE RN T ok R, i JE B i P A 3 DA A T2
THEREE . AR Wk I R 3 T W 4
AR /NAE MR | SRR R Bt R K U 3
JrACHRTE A B, A e R4 i IR O
JEANRS AT S RO B3 . AR AT e 45 R e

S, R FH MR o S A RS AT B A, ) R R R
TR XA RESR T B i A R B 4
G AP TR S | 400 P RO SR e, M
LA THT P 1) 7 T2 o8 B B i S A ) s 4 P
D TR, A o LR

o B i e X S ) PR OK SR BN EL AR T
RAEHIFST, DAy i R il 1 i 25 M R A i
M T RIER A T — )2 A&, AT BH 1k K
YN ZE A SRt O 1 A Bl AR IR K
O3 IR ZRA IR R AR, Wl - SEOK I3 28 RN



A TT A L T RO B LU R R B K R R 5 413

FEWEHIK , UAVEY A Kf K S AR B P & O LA
FEXHRZ K 43 BRI T, 42 K 43 A e ok
WP AE R IA | IR i R 1 i A e A G A2
A TN 2 ZDHUFE K B UK A R B B
SO, 3 7R o Ak B 7K 3 R PS8R AR U S i JEE o
AT A > M IR ot > AT i > AN B i, U B
Ab B AT DLGATEL I 9 T KR | 0 HE s BN A

==
T o

b 1T 7 56 T ARG N - G SR R, X
B RON TE E T KAy By R A R
YrTE bk, Y R Ak AR b, TR A W R
H A B AL BRI R o B B
Sp AT S s R TR B 5 O S AR A R
B SR 5 RS B R W 5 K B, ZERD R 37 4 &%
PR S MG BT, Bt 25 b PR a) ) 4, A w7
FEACFT DU R R HE SR A B A L A B
R AT RO R R A b B 2 WA UK S 14. 60%
13. 80% 19. 70% 6. 32% 1 14. 20% , X4 5 412
WFFUUESE , RS FH7E 25 T 48 R o i, Hoh ok
ROER AR S I N £ | SRR AT 2 26 A B K
BB N BB T (R IR) 50 209. 0 mg/kg
F112. 1 mg/ kg ; MBS INRS #1782 2 A 353 500 4 %) R 34
J1192. 0 mg/kg F1 11. 2 mg/kg; HIEAHLE A .
oA R o B A )RR B A e, AN 4 R SR
A, 5 0 I 5 5 N7 S AL B (TR KL EE, R AT
T 55 H RSN RS AT 7 56 A R S B A LR R
TR | A ER SR i (P<0. 05) |, JG L Hb BN
T A2 35 0T - e e A e R ASCR AE

RS R — AR S ASIREE, H IR
MEMEMS S T LA T P56 FIE 5
ARG SRR - AR R G P RS BRI 4K
Ay, [ Bt 2 1 Hh R A AR S B R T 3
SR A AR 7= T R 2 v B 2 S B AR, ARk
RGN IAEAR KRR OB T+ e E Y+
R R G, R4 R R, N 5
JraC e 5 ) SR A W A NS R R I S S
PR BRARERAE Y IS R B, 22 RO T R S b g
T AC T 030 5 bl - S R W B VR R
A=Wy iEYE Shannon FEECHIAE YT I& 3= & FEFE 4L
KE T AESAE, Ass REN, BEait
A L AN R R R R T, BB
1% AR [ 2 55 A0 B AR P B i ) e =, RS A

o I M SRS A7 25 Ak P T S B R A A A L
KRR MUEY R B/ E, BEREREE A
FIF EHEm g B R AL, DLkcss 38R TRl
FEERE o AT R kb FE RS A A 5 3 R R
FOAb L RE I 2 B i - SRS P R0 S AT 5 Ab
BRSNS R AL BEAH Eb, A S5 ORI 5 R A
Tt T2 A S T R 3 R = 73, 74% (32, 16%
49.70% F1 76. 47% 5 5 M B8 55 LU, Hi JBE in % #F
B i AL R - SR DR G | W IR I | AR A O A A
T 4 W) B 30.30% ., 24.86% . 37.36% Al
63. 04% , A% A7 3 DL R M B3 55 40 1L, - 188k
ity IR T | R OM T A ) R S I P A i) 3
25.00% .20. 17% 26.37% F1 41. 30% , i Al fig 1F J&
B i AR LR 7 N TE R 22—, X 5 B ] 2R
ARV gE 45 A — 2

JE SRR AR I 9T kPR 55 1 5 A B SRR S
pH {H 4% C Sy 25 T HALL R, HIH A
A HE A A RIS R AR 1 i 2 IR T A,
AR, ATRIRATF T 45 R R M 5 R S S
Hi RSN AR o A BT B S R W LR A R C LT
VPR R AT I PR 2 BT 5 i, R AR IR AR 1 1k, ARk
BT, [RIE bR T R A 5 A R A A A
T AL PRI RE i SR R LD i 3 R/ IMIR IR b
o s T 6 > b B 55 > 5 F 7 55, 44 R o )
H}15.99% . 11.12% 1 8.98% , ix 5 /N £ 3
ST BRSO I 4 Y SR L Y T
FELERAH—FL,

25 L v aA M SRR 7 26 6 B v A AR R R
IO R HRCR AR U AR A £ | ol e ey
AR RO S M &R 4 e - S S M | e
S LT RRLSh BRI 5 7 e HAT R RO, AR AL
HAE T MRS AR AL 55, P 2 3 i i - SR Aok
ST FIRRCR AR A 3 s AL 2
TR 2R Al | SO A AR e, O
SRR I A AR ) B R B/F fH
- R BB | RN RN A AR Ak S S 1 AR
FLDAEER , DA ol st - R ER  F 1 4 a0 L =S 20U
1, 36 20 R 1 S i T, o S R A
I B MY SEBRA: 7 v AT DK RS AR A4 FH 5 e
B A, s oAl T 5 25 TR
AR R EIREFRA o B IR R E AR
e S SR R H A



414 YL A % R 2015 AR5 31 % B2 )
— (18] ¥4 S2,W/har, FHISR. FEAFE 250 B K HBR ) 26 & A
: WRREERNEWA]. PERLRE,2008, 29(2) : 170-

(1] e, T, St 1%L IR R D). 73
KITEESE 2012(18) 19597, [19] TIAN Y, ZHANG X, LIU J, et al. Effects of summer cover crop

(2] MR R E A RIS R 2 R I A and residue management on cucumber growth in intensive Chinese
Br 5 A ] sh AR 2006.39(5) » 1069-1075. production systems: soil nutrients, microbial properties and nema-

(3] SALE U1 5% REFERLEXEHORIERER ok todes 1], Plant Soll, 2011,339:299.315.

Wy B A SRR ). R 2R 2000, 25 (14) 1263 [20] CALDWELL B A. Enzyme activities as a component of soil biodi-
268, versity: A review[J]. Pedobiologia, 2005, 49 . 637-644.

[4] ZHANG G S, CHAN K Y, LI G D, et al. Effect of straw and [21] #hifs, B K, TR, MORBERE T 0K AL
plastic film management under contrasting tillage practices on the SRR R ERZ U L] AR &S24, 2011,22(9) : 2291-
physical properties of an erodible loess soil[ J]. Soil and Tillage 2296.

Research, 2008, 98 113-119. [22] Bk f,F T80, % KSFEHRE SR EHOK

[5] it & &AM FFVERMAIAER (1], TR 2% e S
#,2014,30(5) :1180-1184. 2009,33(5) :7-11.

(6] Tt FRME A R MR FFIR & T 2 2 ek 2 1y 1o (23] EAWIDS, B 2. 7 A FH 58 7 25 01 )25 1 e UL 2 A58 7 F 5
[J] T34 AR 2013 ,41(12) :386-387. [1]. PEESAL 46,2003, 11(3) : 128-130.

(7] U4kl AR RFFR A LR LR ey (24 B BRI AR S B S LA AL b A
FPREAE LT ] TR 2013 41 (10) 1295296, T AR )] AR AR, 2003 ,14/(2) - 205-210.

(8] LIANG Y L. WU X, ZHU J J. e al. Response of hot pepper (257 JRBCHE , BRAm , B s , 46 bR 5 Jr =X BOBUK 43 ] A%
( Capsicum annuum L. ) to mulching practices under planted A TSR 5 AT 3 LJ]- HAE SRS RS
greenhouse condition[ J]. Agricultural Water Management, 2011 , 2009,15(1) :155-163.

99. 111-120. [26] LI F M, SONG Q H, JEMBA P K, et al. Dynamics of soil micro-

[9] PATRA D D, RAM M, SINGH D V. Influence of straw mulching bial biomass C and soil fertility in cropland mulched with plastic
on fertilizer nitrogen use efficiency, moisture conservation and herb film in a semiarid agro-ecosystem[ J]. Soil Biology and Biochemis-
and essential oil yield in Japanese mint ( Mentha arvensis L. ) uy, 2004, 36(11) : 1893-1902.

[J]. Nutrient Cycling in Agro-ecosystems, 1993, 34 (2) . 135- [27] S22 AAKHE, S PERE. A TRy AR R b R AR 0L B
139, SRR SRR T]. PEAURMBHE R 2223 A AF

[10] 4R, FEE, FHRE 4. RFFEAOH0 e B 1] L2013 41 (9) 112118
ERE, 1998 .25(5) ; 79, [28] XA, R R, skttt Bt A3 a5 Jy U0 52 M F SRR )

(11 BL A B WRI I, 45, S IR R 6 10 2525 Ak tRAE=wRgm [ )]. FR X RS ,2003, 21(2) :18-21.
WEBFFE[ ). T RHLK AL BFSE 2003 21(3) » 69-73. [29] HUANG Z Q, XU Z H, CHEN C R. Effect of mulching on labile

(127 XU SRR R, 45, S bRl 5 R R o0 4K T soil organic matter pools, microbial community functional diversity
IR Ko/ N AR R [ ] I AR 252412 ,2005,16 (2) and nitrogen transformations in two hardwood plantations of sub-
393396, tropical Australia[ J]. Applied Soil Ecology, 2008, 40 ; 229-239.

(131 5 2 SARER ASHEAK 2. B 267 2o 25 RS S0 [30] Histe, whmid. A AN R 3 25 07 20% L e E Wy RS M Y
FUKA TR 1), oh A 40,2011, 19(1) ; 54- ALY, AR 2005 42(2) 348351
ss. [31] A, ZE R, XUBETF, 45, B 4 X Hb A 56 X 22 HH e i A=

[14] STk, FARAE, HEA - 1k 1545 1 PRSI0 PYIRGHIIILY] - BRI ASR 2003, 1409) s 1121316,
KERERS B F MR 1), PR A i 013 o1 O3] PRI BRI, TIRRI, 5. B3 TU R A e o
(12) : 1467-1476. PRETRYRNAL T ]. TR AL, 2011,40(2) « 64-68.

ST IR R e s g (30) TP VR SOKIE, 5. R 3 S0 5
BT TS B [ 1] P I 2 224 200715 (2) - SRl AT ML 20 43 B A i e [ 3], b O R 2
7397, 2013,46(15) :3180-3190.

(167 RS IS AW B Ry b M SR RUE MRS M. L [34] BB 6,8 W, 55 AR 35 07 20T 15 AR IR £ 384
0 RH R 2008, AR SRR 1] AR, 2010,25(3) 221224,

[35] FEIEAR. A 5 Jr 20 & Fh B 4% A KRp M K 7= i 5 0 T

[17]

AL A TR ARSI R B R (M), dbal. AT
At ,2000.

SRR B AR, 2013,29(15) + 117-122.

(FESHH K h)



