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Changes of soil biological activity in desertification process of Horqin sandy grassland.
CAO Cheng-you', ZHU Li-hui’, FU Yao', CHEN Jia-mo', CUI Zhen-bo', GAO En-liang'
( ' College of Sciences, Northeastern University, Shenyang 110004, China; *Liaoning Forestry Tech-
nology College, Shenyang 110101, China ). Chinese Journal of Ecology,2007,26( 5 ):622 —627.

Abstract: With the adjacent plots of fixed, semi-fixed, and moving sand dunes in west Horqin

sandy land as test objects, this paper studied the change characteristics of soil microbial biomass,

enzyme activities and nutrients as well as the relationships among the three indices in the process

of desertification. The results showed that soil nutrient contents, microbial biomass, and enzyme

activities all decreased gradually with increasing soil depth. In the process of desertification, soil

nutrient contents had a heavy loss, and soil microbial biomass C, N and P as well as the activi-

ties of urease, protease, saccharase, phosphatase, dehydrogenase, polyphenol oxidase, nitrate

reductase decreased significantly. Soil biological activity was very sensitive to desertification, and

its decrease was the quickest in the phase from fixed- to semi-fixed sand dune. There existed sig-

nificant correlations among soil microbial biomass, enzyme activities and nutrient contents.

Key words: desertification; soil enzyme; soil microbial biomass; biological activity; Horqin

sandy land.
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al. ,2004 ; BXTEE M E R ,2005 ), (HEEEE, M
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M X VD HRAR Y AR T, ) TR T b sou, v
Mo A T AR TG HES . %M X R A R B 2
BAE, RE TR, R K E %, B RGHE 4.5
m s RHAER RV H 200 d DL B AR K
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BEFPEBIP 5% 10 m x 10 m A2 4 4>, BEE Vb
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2004 ).

fief T RERR ZAE P FRAR 241, 1 100 H A
i, BT 4 CURAR T R, A b 8 (ol W e R
ortre A i Ak R ( MBC  MBN ) 4 % %
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Fig.1 Change of microbial biomass C,N and P contents in
the process of desertification
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Tab.1 Change of soil enzyme activities in the process of desertification

o i%s P TG WA e s A
s R I ettt B R i PR P v
: G 24 h-1) hol) hol) mg - kg™ ) (pmol - g™') ho1) 24 hol)
0~10 & % Vb i 88. 0c 94. 3¢ 46.90c 69. 10¢ 2.87b 68. 5b 5.18b
L E T 23.3b 40. 6b 12.70b 37.60b 0.87a 11.2a 0.12a
Wb 17. 6a 18.5a 7.51a 0.49a 0.79a 10. 3a 0.05a
10 ~20 [ 2V 48.5b 73. 2¢ 21.50b 38.40¢ 1.95b 21.7b 0. 69b
P 22.0a 30. Oab 7. 44a 2.45b 0.75a 10. 4a 0.11a
Wb 17. 0a 18.5a 6.42a 0.25a 0.71a 9.1a 0.07a
20 ~30 [ 2 Vb 39. 8b 69. 6b 20. 00b 29.90b 1. 62b 12. 1a 0.11b
PV 21.8a 28. 7ab 4.54a 0.70a 0.71a 9.9a 0.11b
i 16. 7a 16. 0a 2.81a 0.21a 0.70a 8.9a 0.07a
30 ~40 i Vb B 29.4b 69.5¢ 17.70b 21.90b 1. 60b 9.7a 0.13b
R[E VD 21.3ab 27.9b 4.10a 0.15a 0.72a 9.5a 0.10b
i 16. 5a 15.2a 2.09a 0. 14a 0.70a 8.7a 0.03a
40 ~50 & W B 22.9b 66. 5b 17.10b 19. 90b 1.57b 8.3a 0. 12¢
[T 20. 4ab 28. 6ab 3.99a 0.18a 0.67a 9.4a 0.09b
Wb 15.3a 14. 8a 1.05a 0.18a 0.53a 8.2a 0.05a

4 WEE I, F— L2 HE R WA R/NG FREFRR 227 2 P<0.05). T,
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Tab.2 Change of soil nutrients in the process of desertifi-
cation

bR wg W BR RRORER S HE
(em) BB kgb’1 ) kgb’I ) ke Egl ) ke Egl ) ke gl )
0~10  [EEWE 1.32c  0.094b 18.54b  2.24c  1.02b
BEEPE 0.59b  0.068a 5.82a  1.33b  0.31a
W R 0.06a 0.053a  4.50a 0.97a  0.24a
10~20 MEEWE 0.97¢ 0.077b 10.1b  1.88b  0.55b
EEEDT  0.48b  0.062b  4.68a 0.97a  0.24a
R 0.06a 0.047a  4.06a 0.74a  0.19a
20~30 FEEE 0.74¢  0.062b  7.57b  1.65b  0.39b
EFEEWE 0.34b 0.049a  4.60a  0.77a  0.25a
W 0.06a 0.044a 3.84a 0.58a  0.18a
30~40 [EEWE 0.57¢  0.047a  5.83b  1.43b  0.26b
EFEEWE 0.27b 0.042a  4.57ab 0.60a  0.23ab
W 0.06a 0.039a  3.65a 0.5la  0.19a
40 ~50 [FEEWE 0.44b  0.039a  4.25a  1.36b  0.20a
SHEEVE 0.23ab 0.031a 4.49a  0.45a  0.25a
st 0.06a 0.032a 3.39a 0.38a 0.17a
3.4 VA R v A ERETE PR S A W e R

THESR KRR

TSR S U A LS R
HE A BR IR AN IR, 17 - S5 A 0 1) b 2 R B L
TERERRRESE L IR E L IRREA R . O T IR SR
o5 A i LA R R T A OG R A
IR AR SC R BORERES T3 3.

MR 3 WT LA KT RTR SR T G 2R
FE 22 M AL N S0 AR R R A 15 1 45

®3 ITEBAEVERTERSZENEXREY

B IR F 3 O K, R AR - R I
FEUD AL I R KR B RIS S R 3R i ek
B R . TR 20 A H IR E Y AR
.55+ —UIE i Wb B AR AL VR
IR o fife BB 5 B A5 A LA A W 1 o A5
MR A BRI S R, A I R
T R — T8 b5, fF— B b e T 4
I W A 0 B A4 B (YR R AE, 20055 4F 1R 4F,
2005 ). PRI -4 AE J1 K SF-FEAR KRR B 1 A7 + 39
T P R R . ARDFIR 45 R 5 — S Se 38 RIS
SEVSARALC 57K AR 2002 5 JE B M IR B 52,2004 5
TR A ,2005 ).

e ] R M S U Y
i R B2 18] DA S A Wi S 18R 45 2 [RIBAE AR
WYIIK 25T - R 2 [ (14 AF 56 56 R 24938 2 Gk
F KA, AR G 2R B v 1 O i T A D AR
fitf( 0. 99 ). 2 BHREGE PE 22 [ 47- 76 25 F0 BRI AL ]
FESEAT R AR SN ANAEAT A B & —fetE, [FIRS
WAFHEE — e E . WYL — Pk BE R i £ 3 rp 5 3
FHEAA S A HLAL A P I e AL R R, i 3k 26 &R
(1) = SRR () AR P AR SRR I R W e
K 5 K( Badiane et al. ,2001 ), 1[5 4:
Yrie e 5743 Z IR A DG 06 ZR Y38 3] I 25 i
IR

Tab.3 Correlation coefficients among soil enzymes, microbial biomass and nutrients

mr mw CEF mewm o omew ZRE mam L wec MeY wep 2R WK AR MR AN
kit 1

BERLERAE  0.837 % 1

EH 0.95** 0.91** 1

RN 0.89** 0.88** 0.94** 1

ZEELEE 0927 0.94%* 0.97** 0.90"" 1

I 0.94** 0.64* 0.87°* 0.79** 0.80** 1

EREJER  0.91** 0.61* 0.85** 0.76** 0.78** 0.99** 1

MBC 0.86** 0.67* 0.77"* 0.83** 0.51* 0.80** 0.74** 1

MBN 0.90** 0.85** 0.88*" 0.85** 0.57* 0.78** 0.74** 0.83"* 1

MBP 0.93** 0.90** 0.96"* 0.92** 0.61* 0.82** 0.77** 0.83** 0.93** 1

2R 0.83** 0.67* 0.81"* 0.84** 0.74"* 0.77** 0.71°* 0.89** 0.83** 0.88** 1

BRAFA 0.84"" 0.93%% 0.93** 0.92** 0.92** 0.68%* 0.65* 0.76"* 0.86** 0.95°* 0.85** 1

e 0.99** 0.98** 0.94** 0.890** 0.89** 0.96** 0.93** 0.88"* 0.89** 0.92** 0.86"* 0.83"* 1

MR 0.98** 0.95%* 0.92** 0.88** 0.87** 0.96** 0.93** 0.89** 0.89** 0.91** 0.86** 0.80** 0.99** 1

AL 0.91** 0.92%* 0.92** 0.93** 0.90** 0.76** 0.72** 0.86"* 0.95** 0.96** 0.86"* 0.93"* 0.85** 0.88** 1

% P<0.05, % % P<0.01,
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