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i -5.1 °C, =10 CAEFE 5000 ~ 6000 C, JCFF
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54% ~ 7.7%, JySLARI AR+, JEEREE R 20 ~ 60
emo 2011 4F CK 2 #HA HLE 12.10 g/kg, 4% 0.87
gkg, A W 11.00 mgrkg, A 106.50 mg/kg,
pH 8.34,
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i B (RMW30); (3) F #F50% i& H (RMW50) ;
(4) FEFF 100% b H (RMW100 ), %> 4b B 3 4> &
5, AKX, INEFFKREFE <10 em, P
ArE IR, BENAE, DNXEEEN 10mx6m, %
Ab PR B — 20, ARAEHE A AU i
(N 17% ) FIJRZE (N46% ) . B A BERRES (P,0s
12% ) . BIERHFEALER (K0 60% ). FAR/NERAET
JEREAE AL, FARTERABIZAIFR/ N: P:K=150:90: 36,
INE TGN Al SRS N2 P K=1305:72: 45, XK
REA AP, JEAEFEAE LA 3 2, AR e ,
BIEEIRE . /INEEZETT, IR 1R, Bk IR ES
A —
1.3 AR A

2019 AE /NGRS, B/ EE “S” TR
6 NEIRA N I AEAE, REO ~ 20 em. +
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JE R HL 200 WL BRI TR A T, DLGE Mk 25
H, 4- FEBREFT R (MUB) RMinifEY, LAP
K 7- F I -4- WIERF T E (AMC) MiriEY),
ANFIBEIART R A, 25 CHRREEFE 4 h )5 (1R
PE TN 50 WL 1 mol/L f) NaOH ¥ 4 11 2
N, FEBKE G 365 nm., & BT 450 nm By 2% A4
T, H Synergy H/M BRI HAOCIE, B PE
LA i B /NS T 40 I A JEC 0 R 0 EE 2R [ nmol/
(g-h)] 38, i H 1 T Sig-ma—Aldrich Co. Ltd.
NI
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R FHORTR S ARV IR 3 - SRR P L ke ; 15
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FHBSARY B .
L4 B AEAb 3o Hr
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N EYEZ (LSD) ##T7 2 H A («=0.05), KH
Pearson 15 X%F + I H VT8 bR -5 WG PE R T A 4007 o
K H Canoco 5.0 HEATI0AY 4341 (RDA ), K 2 EE
YIRIE + pifEin2E.
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e i
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5 CK Hb e, FEFFI0 HYREAR T p- 27 4 — 4k
T, AR, WA B S A R T,
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FFAR H R A3 A0, B— £F 4 AT G M S PR
B, MW100 b B b B— 21 4 B I 1 S0 2 FRAIG
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2 WY I R 5 PR 2 R IR T 1 5 RMW30,
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F 1 KHERFTE A LB RNE
e AT B AR PG -
(g/ke) (mg/kg ) (mg/kg ) (mg/kg )

CK 17.83 + 1.36b 73.30 £ 10.83b 16.97 £2.71a 202.90 + 55.18b 7.37 £0.12b
RMW30 16.37 £ 0.31b 80.07 + 7.04abh 16.83 £2.37a 205.50 +31.62h 7.97 £0.15a
RMW50 17.20 + 1.06b 81.50 + 4.53ab 16.80 +2.29a 287.67 + 30.85ab 7.93 £ 0.06a
RMW 100 20.63 + 1.59 86.60 + 2.43a 19.27 + 4.95a 331.37 £ 83.59 7.90 0.10a

e AT ERORZEF B (P<0.05). N,

F 2 KHIREFIEEX L EREE SN

[nmol/ (g-h)]

oSzl Phos Sul BG CBH CL BX
CK 348.40 + 26.51b 2.97 +1.85a 306.90 = 65.15b 193.97 +20.83a 0.83 £0.15a 128.67 + 42.92a
RMW30 739.93 +205.83a 8.50 + 4.78a 637.97 + 174.78a 144.93 £ 19.91b 0.43£0.21a 214.10 + 105.38a
RMW50 524.13 +96.77ab 8.07 +2.91a 599.70 + 122.92a 112.53 +29.84b 0.67 £0.29a 211.33 + 37.88a
RMW100  584.03 +96.46a 8.33+391a 505.50 + 123.75ab  106.77 +27.82b 0.47 £0.29a 222.40 + 96.82a
Qb3 aG NAG LAP PhOx Perox
CK 143.00 + 47.69a 39.97 £ 12.31a 649.70 + 215.49h 0.90 +0.10a 0.70 + 0.26a
RMW30 237.90 + 117.05a 60.47 = 11.43a 1744.17 + 689.50a 0.50 +0.26a 0.30 £ 0.20a
RMW50 234.83 + 42.08a 5127 +16.27a 378.17 + 360.23ab 0.70 £ 0.26a 0.63 = 0.40a
RMW100  247.07 + 107.60a 51.23+19.15a 1393.37 + 355.70ab 0.53 £0.23a 0.43 £0.32a
RMWS50 #1 MW 100 20 B P ies v o0 ) i g e A,

T 112.4%. 50.40% 1 67.63%, B- #i W5 1 i i 1k
I3 B E R T 107.90% . 95.41% 1 64.70%, .
ik 2 S A 2 W S M RS T 51.3% . 28.21%
F128.20%,
2.3 FEFFIS T S HEREE 1S HE M B A OGP
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AR B E IE A G pH SRERREY . BRARERNE . B-
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TR I OO s U R A R 2 S I
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W EASC, = HWSRARM . OB
BEA B . B~ AMETY B AN o— A% 1T W 43 51 2 35 1E
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PR E B RS =4 M (B 1), RDA Hi 24~
HE Pl 08 B T 38 i R AR R T 2219 78.10%,
RIS ASIAEE T Fe 00 2 A4 h 2 Re T 4+ G
% M R AE 1Y 78.10%., pH 5 Phos. Sul, BG. LAP,
NAG. BX A1 aG IEAH I, pH 5 CL. PhOx, Perox,
CBH TUAHOC, OM 587K il i (oL B, AH G
N, ZEERGH S (R3) MWER -8 %
I AL BE S FE RDA B B A 5 - g i 1 &
KAUEH, FFAERH (CK) 4B CBH 154
e, RMW30 Ab3 248 5 T Phos, Sul. BG Fl
NAG 751, RMWI100 ZbBEF 2R E T BX Ml oG 6
PEo HHER AL 2 4 pH UKBh, R T i
AR 60.20%, AF] B EKF-.
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FF 3 A B 398 pH 7.93 SEIIEAR T 037, ik
W45 1O FEFT IR H B 2 AR BR A0 SE K L 38 pH BT
PRk ghie —2. ARF AL H & 40 #F-3% pH
T CK AbBE, nTREJE i TR AL A B T 768 24
T B P9 A A5 4 pHL, DA - 4 A 1 [
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TR, BRI A AT DL i e R IR I 0 K i, ORI
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W3 Ai IR 25 5. 3% pH 2200+ RS LY
EEE T, TR SO I A R
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4 Hit

S0+ AR FFR R T 3550 A Al
T pH, H5FFARH (CK) A, RMWI100 4k
P pH . APLET . e R R A ) 2
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Effects of different amounts of straw returning on soil enzyme activity in purple soil

LIU Dong-hai', QIAO Yan', LI Xiao’, LI Shuang-lai', ZHANG Zhi', LI Fei', HU Cheng'" (1. Institute of Plant
Protection and Soil Fertilizer, Hubei Academy of Agricultural Sciences, Wuhan Hubei 430064; 2. Institute of Agricultural
Science in Guangshui City in Hubei Province, Guangshui Hubei 432700 )

Abstract: In order to find out the soil enzyme activity and its main driving factors in purple soil area under long-term straw
returning, a 12-year long-term located experiment was conducted in purple soil in Sichuan. Four treatments were set
up: without straw ( CK ), 30% of straw returning ( RMW30 ), 50% of straw returning ( RMW50 ) and 100% of straw
returning ( RMW100 ). The soil enzyme activities and soil physical and chemical properties were determined. The results
showed that compared with CK treatment, RMW100 treatment significantly increased the contents of soil organic matter,
alkali-hydrolyzable nitrogen, available potassium and pH. Different straw returning treatments decreased the activities
of B-cellobisidase ( CBH ), cellulase ( CL), phenoloxidase ( PhOx ) and peroxidase ( Perox ), and increased the
activities of phosphatase ( Phos ), sulfase (Sul ), B-glucosidase (BG ), a-glucosidase (aG ), B-xylosidase (BX),
acetylglucosaminidase ( NAG ) and leucine aminopeptidase ( LAP ). With the increase of the amount of straw returning to
the field, the activity of B-cellobisidase ( CBH ) decreased. Redundancy analysis ( RDA ) showed that soil pH was the
main factor controlling the change of soil enzyme activity, explaining 60.20% of the variance variation, reaching a significant
100% of the

straw returning increased soil fertility, improved the soil pH, which is the optimal management measures to improve the soil

level. Therefore, the effect of straw returning on soil enzyme activity is mainly through soil pH in purple soil.

quality of the purple soil.

Key words: purple soil; amounts of straw returning; soil enzymes; available nutrients
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