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Effects of grazing on soil microbial and biomass enzyme

activities in Wugong Mountain, China
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Abstract: To understand the effects of different grazing intensities on soil microbial biomass carbon and nitro-
gen and enzyme activities in Wugong Mountain meadow, we conducted a study to provide a theoretical basis for
the restoration of degraded meadow. The results showed that the contents of soil microbial biomass carbon and
nitrogen in the 0—20 cm soil layer were higher than that in the 20—40 cm soil layer. In addition, with increased
grazing intensity, the contents of microbial biomass carbon and nitrogen were decreased significantly (P <<
0.05); however, there was no significant difference in the contents of microbial biomass nitrogen (P >>0.05)

between light and moderate grazing in the 20—40 cm soil layer. The contents of dissolved organic carbon and
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nitrogen were not significantly different in the 0—20 and 20—40 cm soil layers (P >>0.05). The contents of dis-
solved organic carbon and nitrogen with light grazing were higher than those with moderate and high grazing
treatments in the 0—20 cm soil layer (P<C0.05). The contents of alkaline nitrogen and readily oxidizable carbon
with light grazing were significantly higher than contents with moderate and high grazing in the 0—20 and 20—
40 cm soil layers (P <C0.05). Soil B-glucosidase, p-N-acetylglucosaminoglycan, and urease activity were signifi-
cantly higher with light and moderate grazing than with high grazing in the 0—20 and 20 —40 cm soil layers
(P <C0.05). Correlation analysis showed that the activities of soil f-glucosidase, f-N-acetylglucosaminidase, and
urease were positively correlated with microbial biomass carbon and nitrogen at all grazing intensities (P<C0.05
or P<C0.01).

Key words: grazing intensity; meadow degradation; soil nutrient; microbial biomass carbon and nirton; urease

activity; B-glucosidase activity; B-N-acetylglucosaminidase activity

Corresponding author: Niu De-kui

LRGP oy T L RA B WU A s S I SR N
M (O VRUOND R . B by 5 it 1 — Fofr = b )
75 3 23 B0 R b 1 7 ) S M AR A R G R R
FEAPIEIRT R B Y 2 RE R AT R B 5 R
W ) EEER S SR L Ak i R feE R AR Ak B
S HBE,REL CON FEREED, m -
HEA HURR RO A7 A% L 0 3 5 e e B Ak R
Wy R A R A ML R P AT
BR 50 25 A 5 43 - S o ) 22 /0 DR TR 3 M A X
1 C NP HMFHRELEE, LM AEYIKRE L+
B v 5 B T B AR W G B A 4 ik T R AR ) W i
) FH 5 P SR | R A R P Y
FEAR R AN AT DL e AR T B B S L R Y5 1
G 5 A R DA R Bl A R R 3R G 4 T 42 R AR
RS S S EORUR T b B o A
MRS5Sk, 5 RS IR AH %Y
K F ., A HE B W H T DL AR ) AR R G £ 4 R
H 4y T8 K A A 90, 52 4 e HLA T (0 TE 45 45
FU A B-N- 2 S A 2 W S T AR C
NP SR 10 4 HE A LY 5 1 Ak & 9 e Ak LAk R
HEMARA SRS HERES 5 N £k,
FE Ry A 4 R 406 0 SR B A A NP TP R i
Ly ) 2 i b 2R S AR G Y R A R 4y AR AR
AR H DX ELAT AR L AR T 2 o R R AR M. S EUR )
ZEURFRR B MBIR . BT E A 2% XA R
P A () A 28 TR0 2 45 T okt sl o e ) - S
PO T K it A 0 A ) e e 43 A AT T IS SR T R T
AN TR) OO B R L b ) DX 4 AP RN A
Yy o i WO BIF 5 fE AT G . DR L L AS O 5 3 0 X R 1
AN T 3 A0 B 1 L b ) 3R A7 A R B A 2 1 R
CAERFTT B 78 Ry iB Ak R A 48 57 B2 AL B0 AR A0 .

E-mail:ndk2157 @sina.com

1 MH55E

L1 U0 ROl

VLVER I (114° 10" —114° 17" E , 27 °25" —
27°35" N J& T #0722 AU e 78 A< f . i Ml DXk
A PO 2Ry L AR R K B 1 350~1 570 mm, 4FF
PR 14~16 °C L H F R RE R 23 TP, AT
R AT R e 1l SRR X R 2 1600
m, T B L L JR 2 40 cm, ) R AL
H 2y 108 Ffr, B 4] A e Fh 32 22 BF 15 B (Arundinella
anomala) 2 (Miscanthus) » B AN B A DB+ F
Bl (Brassicaceae) . JEJE Bl ( Labiatae) Fl #% % £ (Ro-
saceae) A . U L AR X R B AR ) R A 4R X
Sl e MR IR T AR R R
1.2 iR SRR R A

T DU A BCHOR) 5 S ST 2 SR B
UK BT B X AL 3 AN A 3R 43 531 Ry 8 B 4
R 3 38 > 80 00 oy JBE M R 9 82 8 2 40 06 ~
80 V6 ) I HE JBE i A R e 7 i 38 <740 00) . 3k 3 AN IX A

2017 4R 7 H RIS AL B B BEHL I E 1 m X1
m REDT AERE DT R T B2 5 om (9 4l ¥ BT
BURE R 0—20 AT 20—40 em L2+, R
5 REANAREELE Ve JAL B L 0 SE e E . AR Bk
AR AT R AR Y, i 2 mm fLARGH B B
ASHEAE 4 °C kA BL, T 7000 5 1 3 G A W A W i A
A 5
L3 i8Rk

T HEA W A W B BRSO TR AR R AR R
W A R B B R 0.38.,0.45, A Rk LR
TOC (multi 3 100) {3 W0 52 . R B >R AT B LE (@
TRV E o WA ECR TR T R B A

http://cykx.lzu.edu.cn



1636 TN % 55 %
T2 2% SCHR (24 109 7 B0 2 . B-N- 2 1k 2 J2E 7 % o

H RSS2 Sk (25 0y Jr ikl g . & A AR
333 mmolL. « L' mifh PR R AL , 43 6 BT L 3
ME
1.4 Hygibrd

SR HIBLR R 5 263 43 Bt AN Ta] 1 J2 FAS [R] 5o i
X - ST A= Wy A ) e R R S 2 1) R2 e, Duncan
AT 22 LA, X AN R RO BT L BT R 1 R
A A Wy T T B AL TR R S S A Bk R AT AR O
PESIHT . SRH] SPSS 20.0 % F #E 47 $i i 48 3t 4 A, 4l
JH Origin 8.1 &,

1200 [—Jo20em

Pro00fF 3

&0

g b
He g0
] £ .
E
Hyg 600
E d
4.2 d
®Z 400

=)

2

é 200 R

0
B L A
Light grazing  Moderate grazing  High grazing
A3 Treatment

2.1 ASILBCe o e ek 3 A A e R S )

0—20ecm +E+EHEYAY ERA S BT
FZE T 20—40 em HJ2(P<C0.05) (B 1), [ 20—40
em +ERBAPRMAEY A RATR EES
(P>>0.05) 4, B 05 52 38, 028 0 2B i e
I E AL (P <C0.05), WZHEMLHE 0—40 cm +
J2 5 v R B A A R BT R I B R 3804 .
725 A E W R T BR IR R 2896 .66 %4 .

210 [ 20-40 cm
P10 8
o
@150 B
K5
w g
8120 F
=g b
‘g % be
= 92 cd
H E
=B d
= 60 F
£
5 a0 f .
=
0
B L A
Light grazing  Moderate grazing  High grazing
A3 Treatment

1 BMBERENTERENENERRNZIN

Fig. 1 Effect of different grazing intensity on soil microbial biomass carbon and nitrogen
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Table 1 Correlation analysis of soil enzyme activities and soil microbial biomass C and N and

other soil physicochemical properties under different grazing intensities
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* and * * indicate significant correlation at 0.05 and 0.01 level, respectively; MBC, soil microbial biomass carbon; MBN, soil microbial biomass

nitrogen; DOC, soluble carbon; DON, soluble nitrogen; ROC, readily oxidizable carbon; AN, alkali-hydrolyzale nitrogen.
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