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KA ESAEEN HEEY U FRERRHZI

FTHF, WER=2, X #3, 5k B3, HHES
(1 MR R 22 B, M 5100065 2 fERGARME K0 2B, T 510642;
3 P E RN B R IEFSURT, Meat 210008)

O RGN, K & S SR NE TR A S A LA sk 3, 489 7 Wt T 3 8 M) L ek
AR A SR RS S RS BRI . PR AR RN, LTAL IR, I R
ER T T TR RS O] (+72% M +132%) HIRBUEDI AR, 5 (+89% M +74%) . - IRILALIFIE A A
W (+49% FI +45%), {HFRAR T TR0 (-38% ). IR MRAGAN L A0 RES tk th 22 0 - 0t P 2 6 20000 1 e v 1 it
B, th TR A8 pH RPN, TIREECEMAMT (qCO) MR AT VL BoA R I 2 AR (L. MR a3
SR, KM 8 A s A LR o R B R T B A A 2 R R AR AR A I SRR

KA
HESHES: S154.3

WG 3 S IR AL . LR, &
B R R (. ST, 2003 AEIRIE F E S
fHP= AR AN 22140t S ANAHUR T 55K 40%
DAEM, FiiE 3] 2010 45, A E 65 FEA0 0 HE R 1
INE] 45 42 to KEW 7 & SR FE B B 1 ™ 5
JE G Ak T AT A e B B ] Rk e
(R ORBE . B B e AR A SEIR L BRI AL 1) i A,
W — PR R AR R PEIEIR . g RE AR P (0 A 8
Jtis TR, 6 cGER AT R IR
RYPESIEE . HES AN TR R R R A T F
%}:;)‘([2*3]0

T 2R bR A e 3 AR A P U
br, LIRS RGY UL RREIEI IR PE
FEAEH], QG IR A R R R
THAEYD TR PER L IG5 . A R AN A
Tl 5 A WU TR S e M
IO E R (soil basal respiration rate, SBR) & & WL R- 45
TS R IR A AR b, AR T
MR, MR (soil microbial quotient,
SMQ) KA A= ) A= )t e R 3 MU I LA, -2
PP G WU S A& RUR B A 2R AR et
YA (soil metabolic quotient, qCO,) 45T~ 145 %k
Tl Lk o5 5 - SR 2B W A e R b,
HooAx gy am g s o

ORETIH: PEBAGEANGIHIHE (KZCX3-SW-435) F1J MBI 210 5 % 8.
PGSR, Mit, T8GR ARSI, E-mail: ljtgzhu@163.com

YEZ RN 2000 (—(1976—) -, T,

A, AL TR AR, TR

H A R T

ORAEIH : P EB2EBARAEEI H (KZCX3-SW-435) Fl1J PN K225 i v R 5L 410 |
YEH A B (1976—) ), W, VTPOELEN, tt, BRI S

S )V THR RN M R SN, KT R AR
fift 78 B AEATAR I RAT B2

AT P A (197 8 KB ——ilg e BRI R A
[l B UK T K KTt P & 5 S A AR L A e 2 e A1
TR PO HE, DUE AL RIS, B T
Tt FH & B AN IR A R AR R, B
fifp E B AT SR MR S S AR FI A (P A3
(R

1 #RATE

1.1 DR AR E

LA % BAL T4 5 3 B RIS KT =i
2002 LK, e B FERI A HOW R AL T4 [ B2
WA, CARNTHREEERNFEE R, 5o,
W PR RSN AAARBI . AR
R JEFIFRFAMEY K, %R S @R~ HE X,
Forh ey SeAp P ik 80 J7 t LB, X4 A A3k
B3t U -

LTI TR

PERSIIIT. E-m
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T R AR DN L TR AR i 2 B 2 N

KN, R i 2 BFORE b g AT R R B SR T )
T R A BURE A AR DOAR BEIUR B i) 143,
T M 38 A DA L I L BRURE M B A AT A I
(20 AELL B JifHMEE (HCM). J#3% (HPM) Fl
OB (HCF) 3 $RFEZ25e/E B, K BUR Hh A 55 AH
AR (20 48 DL _ED it A 3 2% (DCMD FI4L I (DCF)
(PR ARG 2250 F B FF il SR B i AR 3 K T
667 m’,

FE R AR 1 TH ) AR B . AMRE X B 8

AR S AE I REZ)0 60 thm?, il AL [ Ry
HONTEKFE AR PR T 1 ~ 2 R ANE L, [
TEIKFERI /N 5y BE J 7R T /> s R R 355 AL IR it
LR Z T (600 kg/ hm?), FERCHE— & &4
BERRACAVETE (43514 100 kg/hm? i1 60 kg/hm?).,

2006 4F 5 H K% 55 (15 ~ 20 #5) S BURFE 7 ik,
SR ARAE K S FH 7 6 25 AL IR X BHEZ (0~
15 cm) FIALE)E (15~25cm) 3%, FHE 3. 4
OB 2 FT I T AERE S A R R DL R i ] 4 g
R . TUARBLSS, T IERE S R RS 5k
P, — R IE BRI Ay AR
AT, e RIS . DT A A,
PE LR 1.

F1 KETEEELE D IRERBLERINEY =S

Table 1  Soil properties and plant yields in long-term fertilized field

Qb B pH GRS FLBE A MR e FiokL Kk A Tee e
(H20) (uS/cm) (%) (9/kg) (g/kg) (viv, %) (viv, %) (viv, %) (t’hm?)
HCM 7.34 272.7 59.1 17.76 1.81 9.19 28.47 62.34 12.80
HPM 6.85 294.8 61.2 18.97 1.93 8.71 27.65 63.64 13.58
HCF 6.24 227.9 55.4 14.40 1.45 9.20 21.56 69.24 12.38
DCM 8.11 464.9 51.1 13.23 1.34 5.79 18.72 75.49 14.34
DCF 8.21 474.7 49.9 11.49 1.24 6.29 21.35 72.36 13.41

1.2 MEFRZE
TR A PSR A R A RRRE SO B0 5
AR 2 R BRI IR AR T T R R
TR B R s e S R s e Y B
(microbial biomass carbon, MBC) FfyAE 42k My
(microbial biomass nitrogen, MBN ) f i & 5% JT] & 477 2&
TR IR AR VEN E M, LRI R (soil
basal-respirationrate-SBR) &) K {E R 45 1 4 {15 72 6

WO A s SR SRR EI s R
PR Pt 1 2 A TR 11

+ I RAHLEE (soil total organic carbon, SOC):
K2Cr,07-H,S0, Ak ikilliE . WKL Bk (particulate
organic carbon, POC): Cambardella F1 Elliott M4 5
T, AR E . R OKAL S AT (soil
carbohydrate carbon, SCC): Hifiti 2 /K > 281, Tl -
i 1 Lb vl o o WM WLk (dissolved organic
carbon, DOC) Fl# /K $#2 U & A HL ik Chot water
extractable organic carbon, HWOC) KM Ghani 25175
E PRI, TOC BT AGIE . T2 % (TN,
A (TP 41 (TKO . #AE (AND. A &L (O-P).

B (AKD. pH . S (EC). FHE TAIH#kE
(CEC) ZERH (LHeRMALZE NN HM M7 71k
Mt AL BRI RN ER TR 5 s SR 4 Ak
KOGk AL (Mastersizer 2000) 1l 5E
1.3 St

K SPSS14.0 H A5 i 56 B 12 A T A1 ¢ 43 Al
T 225 BRI LSD vEHT . KR A
Origin7.5 #AF24:Hil.

2 RIS

2.1 TIEHEMERAN

TR R R R, BT R
DAGNBE A T, (SCEYIRETE 1) 82% LA b, FLUCH Lk
B, 29007 10% ~ 20%, ECE T LLEIAR N, SAMKT 0.2%

(£ 2).

Kt 78 & PR AR AR T - et A
R (R 2). {EAHMARBEFUR B L4 b, I3
FURE 3% AR A i 4y ) LUt A0 A - 38 s 32%
A 111%; ARG BEBUR & L33 b, it 0 3 135
TR T il AL R - 338 2.17 £ AT SRR
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Kt FH 7 6 S0 3 A ) S R 0 3 R T
3 v 2 R R TR R I R I (p<<0.05). SR
AL T e ) A A, AR K A e

AT HR AR, WREERUA 5 L1
SRR B ) v T A S R (p<<0.05).

*2 TERESEEFMLIENHEDIRMEYEREN R

Table 2 Effects of livestock manures and chemical fertilizers on soil microorganism groups in cultivated horizon

B Ak | H
(10° cfulg t) (10° cfulg 1)
HCM 14.27 + 1.4 13.41+0.60
HPM 23.26 +0.82 11.79+1.06
HCF 11.14 £ 055 24.84 +3.08
DCM 39.05 + 3.12 6.84 +0.52
DCF 18.51+1.96 11.11+1.23

TRk TR
(10°cfulg +) (10% cfulg t)
29.37 +1.09 17.22+1.42
42.31+3.12 27.51+1.02
18.57 + 2.4 13.02 +0.37
41.13+3.30 4317 £2.80
1373+ 1.11 19.89 +1.92

E: HCM. HPM Fll HCF 3 3 A AR P B BEBUA £ 38 il HIXG 3.

MOIEACHE L3 P Btk 200 P9 £ drrEdt. FIA.

2.2 TEWMEVENE

K 32-Won TR A A S AL S e
VEEMAREWE AR 2 . S, it
&SI RERS T HIEMEY s (p<0.05);
o, W3 20EZ 3% MBC A MBN 2k, 7391002
WA AE 30 2.1 f5F0 1.5 £% (8 3). WA 35
KM EHEL, WAHMRABREFUR & IR ME A Pra T
HARDUR RO &+ R (p<<0.05).

FEFERMLAL 13 DCM H1 DCF 73 HIARRIAR TR B iUA 17+ 32 BTt

KIAA Rt AR B 5 5% T +3% MBC/MBN L.
WA PP AL BE R - b, e o 2R
MBC/MBN 3 i Tl A% 2L IE L35, AYE)Z
U2 30 A it ) 47 3% Ak 0 A58 5 vy T it P X SR Ak 2
(p<<0.05). TEMFAHPIARBEIUR & 1438 1, KWt H
RS AR AAT B Z MBCIMBN,  {H 2 it FH XS
FM AR 2 -3 MBC/MBN & 2 1t F AL B A 7
(£3).

*3 TERAEEEEMLEN IEMEYENENZN

Table 3 Effects of livestock manures and chemical fertilizers on soil microbial biomass

+2 it Ak R MBC MBN MBC/MBN
(mg/kg) (mg/kg)

BHER HCM 1209.0+3.4 84.66 +0.93 1429 £0.19
HPM 1331.9+2.6 107.35 £ 0.57 12.41+0.21

HCF 633.9 + 3.4 49.01 £ 0.52 12.94 £0.16

DCM 833.7 £ 3.4 84.14 £0.81 9.91+0.12

DCF 557.1 +10.2 56.27 + 1.03 9.91+0.36

AR HCM 4226 +2.4 36.69 + 1.03 1154 +0.45
HPM 409.8 2.1 31.11+057 13.25 £ 0.67

HCF 276.6 £2.2 23.21+0.52 11.94+0.34

DCM 266.4 5.9 25.93 +0.26 10.27 £0.21

DCF 210.0 £9.7 30.08 £ 1.28 6.98 +0.05

2.3 TIEWHEMIEMN
K30t T 8 8 20 RN AL 0 S 25 o 28 T I LA
WidR (SBR). fEVMAHPPRIRHR A G 13 &, ML

JIti -+ SBR<<54 mg/(kg-d), ifijjitiJT] % &5 25 135 SBR
42 ~ 138 mg/(kg-d), s&Ttif Il I 1.97 ~ 3.14 %
(B 1a). TERARUURARE UK & T8 B, X282
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13 SBR B Tt AL 3% (p<<0.05). S
AP RE R & 135 SBR B w5 T A B RE R &
g, (R AK I A A SR 5 T SBR Lk
Uit oTik A, AR R REUR A 18 T A
DURBHRR & 3 (K 1.

AT (seil-microbial-quetient-SMQ) b+
MR R (MBC) 5 R HLEE (SOC) Itk

A FEES SMQ B8 T R4 5o FETRAH T
HEEUR B 4% b, KW & s 32 SMQ fH
BE it P A A 33845 v T 44 0.60 15, 35 Hh s 1t Ak
JE+-5E (p<0.05); fEMEAHPIRABERK & HI% F, it
FHXG AR FE SMQ {H B W 2 Tt AL IR 1358 . 1] 1b
R LB, BHZE SMQ i E & TAUR)Z L1 (p<
0.05),

5

=

D 180 101

£ (@) (b)
160+ 9

= sl

S 140} e

g =7k

~ 1201 )

M E 6

= 100} ]

B sk

5% o =

= mAr

E@ 60} H,

_\‘

H 40} oL
20+ 1k

Ll oLl

HCM HPM HCF DCM DCF HCM  HPM

N

T A WA B (soil—metabelic—quotient;

e~

G AR A )
St (1) RN RO 40 () 2 035 2 R0 T A WL 45 7 i
K, RWE T A PP E . B 1c R T
K30t FH A& 85 2 0 R 4k I8 A B A g iins
—QCO M 225 o (EWAHM AR BEUR & T3 |, BR
B2 S 3% -3 qCO, Ll AL A 13 ey 2%
Ab, A E A RS TR AR )Z TR
qCO; (p<<0.05); T LAY B UK & 138 |, it
FHXS S T3 qCO, M WA Tt AL e 1438 . AN 1358
KIIRI Dy, WAHMFERE UK & 138 qCO, WF KT
WA B R R B L3 (p<<0.05), {HM 7 & 38 jiti
RS T3 qCO, B URF , WAHMIFARE UK & 1%
B A T AR R RE TR B LI

(mg/(g-d))

0.5-
© COBHEZ

0.4

LA gco, (gig.d)

HCF DCM DCF " HCM HPM HCF DCM DCF

L AL

B 1 EAESEEMIEN D EEMFRER. TRMEMENTEREYRIPERRE

Fig.1 Effects of livestock manures and chemical fertilizers on soil basal respiration rates, microbial quotients and microbial metabolic quotients

2.4 LTIEEETEM

R R v A A 2 R R 5 1 R
M, AR S i 33T I R A

FH Il 2a AT 40, AR SRR M VS 1/ PNP 0.22 ~
3.18 mg/(g-d) A, ~“F¥J{E "k PNP 1.39 mg/(g-d), {H7E
ANRIRE T - 438 bt Ok R 2 S A Ko e T A AR B i
RE T, it AR 3 SR R S 1 f e
BT (p<<0.05); TMAEHFAHUTAH
FURE T35 b, i R SR A N - 458 T 1l 2 il v 7 32

25 (p>0.05) MASIRIBEJFT |- 0 R i v M 52
W, TA]AH PR R RE TR & - S PR I M A2 R AH R
REFUR B IR 3~ 8 4%, W3 m TAHV IR R R &
13 (p<<0.05).

St AL S A, Kt P B A e W
P T HEEIREE IS TE (p<<0.05); LA, JATAHIRER A
SRR G 438 bt TS 36 RO S50 2 S R 2 i
PEHE 31 5 £ LA b FRMEARDORA BE T K & 3% L,
it FE S B 2 R0 A 2 SR R IR 2 L it FH A I - 38



530 + b2 i 42 %

435 11.21% F120.76% (&l 2b). KBV TS SMQ IRAHSC R (r=0.93), 1% (Ll

FEMAHPP AR OR B LB b, KT A &R0 5 SBR ARG B (r=0.92). X4 R BoR,
FIERALBEE ML GU 613 mg/(gd), W3 Tilift UGS MREE RN R LR A W 0 U G (p<<0.05),
JEA+3% (p<<0.05); iy AN[A) BF 5T - 38 (B F I A T AR IR (FL e 4 p1 R 50 28 e £ U) A8 2% b 55 v - 398 2 A0 I 0%
FARETUR B IR AL IS It B AR T AR OB B IR M, i IR MR I B (3R 4).

BIE (K 20). MAFRET ARG 18 EXSIE (R VA R R B b I 2 e e
HBRE, WAHMREERUR & T 38W] W 4F T AH TR e . b
BEpUR E 3.
2.5 XD gAY U :
M3 4 A, RIERERERS IS HEMAE Y s (i o) MR R b e AL I
i (MBC I MBND A7 B35 EAHRRR, ML i, i g S R T
qCO, K &3 HUAH O o IR L 4% AL Bl vs ME 5 MBC,
MBN. SBR LK SMQ [HHH W EEAHK R, Hrf
40+ 40 1200
- (@ L (b) 100l © C_I#HER
3 35] = 35| ~ T - 7
2 2 | 51000
> = R
£ 30} S 300 <, 900F
a L €
z z S soof
& 25f T 25f 3
‘ T | © 700F
,t pd +H
v 20f < 20t & 600
& 150 515t % %0
g g | 3 400
= ot % 10} i 300[
i b H 200
05t T os) )
100F
ool o.oLl ol
HCM HPM HCF DCM DCF HCM HPM HCF DCM DCF HCM HPM HCF DCM DCF

T AEAL 2R

B2 ERAEFEEMLIEN LIRS, IREEF N LEEE MM

Fig. 2 Effects of livestock manures and chemical fertilizers on activities of soil phosphatase, urease and invertase

e Ju H S ) i A Illﬁ*&rf HaE=Al|
I SR | >y B —H >

Y T T AKX TEEHIA J - HIT
f‘# :,'%' 3
F4 TIEEMUFFREIRREREXS
Table 4 Correlation analysis between soil biochemical quality indicators
i) FLR IR MBC MBN SBR SMQ qCo;, IR JIx el
4 1.00

N -0.75** 1.00
LW 0.61* -0.38 1.00
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MBC 013 -0.14 0.68** 1.00

MBN  0.49 043 0.85** 0.96%* 1.00

SBR 0.79%* -0.85%*  0.63* 0.73%* 0.86%* 1.00

SMQ 043 -0.46 0.80** 0.95%* 0.96%* 0.86** 1.00

qCco;  0.46 -0.64** 020 -0.45* -0.28 0.17 -0.23 1.00
EeEE  -0.52* 0.72%* 0.13 0.59** 0.43* -0.04 0.34 -0.79** 1.00

IR 0.31 -0.56* 0.49 0.89%* 0.89%* 0.83** 0.93** -0.17 0.21 1.00
EAkBE  0.80%* -0.75%%  0.72%* 0.75** 0.85%* 0.92%* 0.85** -0.01 0.06 0.85** 1.00

T %, %% IR p<-0.05 fil p<<0.01 W HIHACE, T,

SBR il SMQ 15 &k 35 iy 52 5k A= A= s
5 MBC Fl MBN & 5 2% 1 IE AR 98 R (p<0.01).
FHSEA Mt S I 2 W, SBR 32 252 411 14 B 1 5 1
T 2 DR A 41 B R S AR E R

2.6
2.6.1

EMEES

B,
A

FIEBALTE OO IR E D R PR K —
IR BE — e R B RS IR i A
AVEFRAYR, IR LI E T . B
Wi+ 398 240 1 A1 EC 1 £l J SBR 4,

LIRS AT 1LY 2

T T T E I AL AN E ) A R A
WL/, R LSRR B AT AL RS TR e /), (Ht
S 2 S SRR MG TR VE A qCO, (R 5. I

HE pH {8 52 5 m 3 P R E R AR AR ), )
+ IR R YER] qCO, 2 TR B 5 (p<
0.0D). TR (EC) MRFH TIEL IS ERN, 5

3 IRBEFEAZCN 15, HARTRKR A 30.

TR EI B A AR A IR Y
HEEHEMMHRKR. B (CEC) X IR
PRI HREEEYE. MBC. MBN A1 SMQ 774 1 i 5k
e 5 35 TE S, {EL 5 -4 qCO, [7) )2 B 4 4% 28 25 1)
A (r=-0.90"),

AT R (R B WoR, HIRARMANIEY
BB SR E BT A S A, AR R A
W TS PE DR IR A TR TR
TR RS IR RS (TP WAMHKKER,
AEHRE (O-P) Fi A MR IFAHE (p<0.0D).
PRECR AR AL, CIEA YRS TN . T
AP EAEVESR bR AR B EACLR (p<

0.01.

%5 LTRSS TIEMEYREILEREXS

Table 5 Correlation analysis between soil physical, chemical properties and soil microbial attributes

il B TRk MBC MBN SBR SMQ qCO, TR Jirdiss AL
Rk -0.58* 0.54* 0.06 0.14 -0.07 -0.43* -0.05 -0.55%* 0.58** 0.03 -0.23
brip A -0.36 0.05 0.08 0.35 0.19 -0.05 0.24 -0.51%* 0.38* 0.40* 0.21
kL 0.44 -0.21 -0.08 -0.31 -0.13 0.15 -0.18 0.54** -0.44* -0.33 -0.11
pH 0.59* -0.82** 0.01 -0.370* 0.20 0.26 -0.11 0.90%* -0.93** 0.02 0.14
EC 0.67**  -0.74%* -0.01 0.30 0.50%*  0.83**  0.47** 0.46* -0.41* 0.48** 0.68**
CEC 041 0.46 0.27 0.61%* 0.42* -0.05 0.39* -0.90%* 0.87** 0.37* 0.13
N -0.15 0.16 0.48 0.94%* 0.87**  058**  0.82**  -0.64** 0.73** 0.76** 0.65**
TP 0.16 -0.43 0.37 0.89%* 0.87**  0.78**  0.91** -0.24 0.29 0.95%* 0.74**
TK -0.48 0.64* -0.05 0.32 0.17 -0.13 0.19 -0.47%* 0.58** 0.15 0.02
AN 0.28 -0.26 0.74** 0.95%* 0.94%*  076**  0.89**  -0.48** 0.57** 0.84** 0.80**
o-P -0.01 -0.13 0.50 0.94%* 0.85**  0.60**  0.88** -0.40* 0.53** 0.90** 0.64**
AK 0.27 -0.45 0.26 0.70%* 0.69%**  0.65**  0.80** -0.20 0.08 0.79** 0.59%*
soc -0.14 0.18 0.52* 0.96%* 0.89%*  0.60**  0.84**  -0.61** 0.73%* 0.77%* 0.64**
POC -0.06 0.19 0.57* 0.95%* 0.92*%*  0.67**  0.84**  -047** 0.71%* 0.74%* 0.67**
DOC -0.01 0.09 0.62* 0.84** 0.78%  050%*  0.71%**  -0.70%* 0.69%* 0.67** 0.65**
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SCC -0.07 -0.06 0.47 0.97** 0.92** 0.69** 0.88** -0.51** 0.62** 0.85** 0.72**

HWOC 0.05 -0.16 0.57* 0.98** 0.92** 0.68** 0.90** -0.51** 0.60** 0.90** 0.74**
2.6.2 ZEAZHA5HT AT REIEWH T s - RIEIEREITIGER (SBR) R EA T i TR

B AR N RN FR, AR SCR S RS HriE
R T IRE e N 35 . [l 25 SRR, w i tEA L
i (DOC) % - 434l g A KA MR HEVE T, (R R RL 7
ST RGN P 2R K ) B G R 3 pH (R A 14 |
FLPHR I R BRI R 25 17 I (AND T2
P2 ) - R R B ) R T (R 6D
POKPEBUSH B (HWOC) AU A HLA% (POC)
TR IR AR Y R (MBC 1) R 3
MAEYEY R (MBND W EE238 30 (AND (1)
W, LB SR (EC) M (O-P) S

i (SMQ) = THIELBES = (TP) Wi B3%; pH

5 L IEE AR (qCO) A7 B R I IEAR G .
- JEE A TR T T Y ‘fn‘/, r l:l?/ - - b= T

#6 TEMEVRERMSHEMEZEMNESEIILE

Table 6 Ssuccessive regressions between soil microbial attributes and influential factors

A B T F R? SE
AT y =-2.744 + 0.413 DOC - 7.438 clay 22.186 0.787 4.71
FLIE y =56.394 - 5.905 pH 26.21 0.668 3.35
e y =-31.119 + 1.751 AN - 0.03 SCC 25.31 0.808 6.20
MBC y =52.723 + 1.878 HWOC + 83.583 POC 493.30 0.973 64.33
MBC y=10.148 + 1.763 AN - 0.366 DOC 281,57 0.954 6.32
SBR y=-15.752 + 0.281 EC + 1.146 O-P 170.12 0.926 11.57
SMQ y=1559 +2.93 TP + 0.059 AN - 0.015 DOC 114.06 0.929 0.37
qCo; y=-0.571 +0.096 pH 124.19 0.816 0.04

TR TR 1 y=10.701 - 1.233 pH 175.52 0.862 0.39
JUR A y =-2.569 +5.083 TP 260.68 0.903 0.27

AL TG T y =-861.192 + 7.407 AN + 132.832 pH 106.09 0.887 64.69

TR R M 2 22 pH 15, 5 pH EHRI
IR AHOG; AR, pH fE S AR PE R I A A 5
FOAEA G 1 b R R AR B2 LI TP
TR (R6).

CL Ay BT i, AN Rt A s 23 1 A ALk
J2E RV 40 A 5 (A A 2 5 ) S DR T 2
Ay e RS P DA R SR M 1 TR R 2R

3 1t

TEIHERI A R 23 7 A R RS o S B 1) A
AW, VF 2 L e A R TR R L R G2
A B, AR TRIEA TR, AR
FHERTIEDIFR 73« 38 3RV BRI [R] I, ek
BT A REE AL A TR RS

PEs

s R o, I B 8 0 LA I it
AR g B R B AR, A K3 it T
PRRELL & & S AT B T T4t 2k K (3% 2). Weon
UM A7 M R AOIF 45 L o it T 3 25 250 b AN iR
R i A 2 B CA s TAGIE 38, =22 5 K3 it 1)
B LA MU EE A O, R A AL
T RO e B A v 1 it P A A B O (3R ),
DRI R T B b A 200« R A 1 RIS e AT ) YR A
BEVRIO, 341, KIS [ i A 4 - 9 R 2 B IR
WS AEEE (R 1) 2 R IR R 1 )
—ANE B, T IERDRL A A pH EE 5 Sl 5 1
S R AN LR VR 1 E SR R (GR5).
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Kt FH 7 65 S0 RN AR 0 5 L e A 2B
AT RS . R B & S L IRREY R
U R AGAE 38 (3% 3). Crecchi 2524, Kandeler
25122 1 Madejon P AT M AR ST &8 e o X B
P T B S (A v T R R WUV P L
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Effects of Long-Term Application of Livestock Manures on Soil Biochemical Quality Indicators

LI Jiang-tao', ZHONG Xiao-lan?,

LIU Qin®,

ZHANG Bin®, ZHAO Qi-guo®

(1 School of Geographical Sciences, Guangzhou University, Guangzhou 510006, China; — 2 College of Informatics, South China Agricultural University,

Guangzhou 510642, China; 3 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract:

Application of livestock manure (LM) in field is an impartment way to solve the ecological environmental menace in the intensive

and scale development of livestock farming industry. In this paper soils were sampled in five wheat-rice rotation fields on two soil types under

long-term application of LM and chemical fertilizer (CF). Biochemical properties, such as soil microorganism composition, microbial biomass C and

N (MBC, MBN), soil basal respiration (SBR), soil phosphatase, urease and invertase activities, were investigated as soil biochemical quality

indicators. The results showed that, compared with CF treatment, the amounts of bacteria and actnomycete (+72%, +132%), the contents of MBC and
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MBN (+89%, +74%), the SBR and soil microbal quotient (+49%, +45%) increased significantly but the amount of fungi (-38%) significantly
decreased in long-term application of LM treatment. The activities of soil urease and invertase were also higher in long-term application of LM than
CF treatment. As greatly affected by pH values, soil microbial metabolic quotient (qCO,) and soil phosphatase changed indistinctly. Successive
regression analysis indicated that the changes in soil active organic carbon content and physical and chemical properties are the main reasons for the
changes in soil biochemical quality indicator in long-term application of LM.

Key words: Livestock and poultry excrement, Chemical fertilizer, Soil biochemical indicator, Soil quality



