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Comparative Studies on Soil Enzymic Activities of Four Kinds of
Common Plant Communities in Desert Steppe
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(1 Breeding Base for State Key Laboratory of Land Degradation and Ecological Restoration in Northwest China, Ningxia Universi-
ty, Yinchuan 750021, China;2 Key Laboratory for Recovery and Restoration of Degraded Ecosystem in North-western China of

Ministry of Education, Ningxia University, Yinchuan 750021, China)

Abstract : In this paper, Sophora alopecuroides ,Achnatherum splendens , Artermisia ordosica and Kalidium
foliatum are 4 kinds of common plant communities growing in Yanchi County of Ningxia Province. They
were taken as examples to study the soil microenvironment of different plant communities in desert steppe.
After the study of community composition,the basic physical and chemical properties of the soil, we meas-
ured urease,catalase, phosphatase,sucrase. The results showed that; (1) the species composition of the dif-
ferent plant communities were various, and the frequency of occurrences of Gramineae, Compositae, Che-
nopodiaceae were relatively high in survey region. (2) There were differences on soil physical and chemical
properties in the 4 kinds of plant communities. For example, the soil bulk density was less in S. alopecu-
roides community and the total nitrogen was relatively higher, the pH and organic carbon content of soil
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were significantly higher than others in A. splendens community. The soil moisture content and total phos-
phorus were lower in A. ordosica community and the salt content was higher markedly in K. foliatum com-
munity. (3) There were differences of soil enzyme activity among 4 kinds of plant communities. The urease
activity of A. splendens and A. ordosica communities topsoil soil(0—10 cm) was higher;soil catalase of A.
ordosica and K. foliatum communities increased as soil deepening;soil phosphatase activity of S. alopecu-
roides and A. splendens communities were higher and soil phosphatase activity of K. foliatum community
was no significant difference in various soil layer(P>>0. 01) ;soil sucrase activity of 4 kinds of communities
was generally low,and the little difference between the soil layer. (4) The correlation of the same soil en-
zyme activity was different among various plant communities. In conclusion, the different plant community
characteristics and soil traits, especially the correlations of soil enzyme activities among different plant com-
munities,can predict the succession of plant communities in desert steppe,and can be used as ways of vege-
tation restoration of desert steppe on the other hand. That is, moderate artificial disturb can raise soil en-

zyme activity,then increase biomass,which make desert steppe onto positive succession.

Key words: plant communities;soil enzyme activity;desert steppe
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Table 1 Species composition of the plant communities
. mig wae  OVHEE
RETE AR Py Al . The coverage
. . . . Species Total .
Community type Species composition of dominant
number  coverage/ % .
species/ %
WH T S. alopecuroides, 1 15 3 Sonchus deraceus , 7K ¥ Agropyron
cristatum B 3 Suaeda glauca . K K 3¢ Chenopodium album , [ %L
EH Y F MV Com-  Pennisetum flaccidum \VGAA K| W1 BE Atriplex sibirica . J% }4 ¥ A.
munity of S. alope-  splendens,[ 1K N. tangutorum PR BE Polygonum sibiricum 5% 15 55~60 35~40
curoides B Artemisia scoparia i35 Stipa capillata \F5 3% Phragmites aust-
ralis  $§ & M B e B] Thermopsis lanceolata . % 98 i Cynanchum
chinense
W E AL splendens, H | N. tangutorum ., (4 % P. flaccidum , pK %L
% K Y% Com- Al cristatum JETLE A, scoparia B X Artemisa lavandulae folia |
munity of A. splen- ¥ Artemisia annua VAR IEEEE A. sibirica KK C. album b 14 50~55 35~40
dens IRZEMEERE Heteropappus altaicus JFEAAFIWBE P. sibiricum 35 5 5.
Sphaerophysa salsula 3 F 3% Suaeda physophora i§3% S. glauca
W A ordosica 15 5T S. alopecuroides JE K3z C. album 4.0 F T
W BEYS Communi-  C. komarovii VY I ZE % 3¢ Potentilla sischanensis [ % P. flaccidum 1o 3540 30~35
ty of A. ordosica 22 W I35 3% Treris chinensis SE®#] Olgaea leucophylla \JKE A. crista-
tum W% S. glauca
N B % Com-
munity of K. folia- LR K. foliatum 1 K| N. tangutorum & S. glauca 3 40~45 40~45

tum
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Table 2 Soil chemical and physical properties of different plant communities

. , THAE
T YR LRRE oK .
.\ . . . Soil bulk
Community Soil depth Soil water .
density
type /em content/ % PR
/(g/cm?)

WS & A Lk 24 2
pH Conductivity Organic Total Total
IMms/ Cem Carbon nitrogen phosphorus
/[ms/(cm * 10) ] /(a/ke) /(g/ke) gk

0~10 13.40£0.63 b
5 F # Y% Community

10~20 13.25+1.11b
of S. alopecuroides v

20~30  13.93£2.79 b

.21£0.17 b 8.82£0.08 e 10.17£2.58d 7.72£0.18b  0.61£0.06 a
.26£0.10 b 9.02£0.19 c¢d 9.16E1.90d
.31£0.09a 9.10£0.13 cd 8.71%x2.18 d

0.28%0.03 a
6.7920.21 ¢ 0.33%£0.02 b 0.22740.01 be

5.6240.14d  0.27£0.02d  0.21£0.02 ¢

0~10 13.56+1.87 b
Befer Bk Community 10 o0 15 044164 4
of A. splendens

20~30  15.78£0.28 a

.21£0.10 b 9.16%0.08 ¢ 1.68%0.18 {g

.38%£0.22a 9.86£0.04a 4.89£0.40e 7.22£0.14 be 0.15£0.02 {

9.13+0.21a 0.36%£0.03b  0.27£0.03 a

.38%£0.10a  9.6320.01b  3.6240.64ef 7.49£0.16 be 0.28£0.01 cd  0.22£0.01 b

0.20£0.01 ¢

i B V% Community of

10~20 10. 10£0. 02
A. ordosica ¢

20~30  10.36%0.22 ¢

-
L5140.13a  8.95+0.13d  0.49+0.02g 5
.524+0.12a 9.08%0.04cd 0.47+0.01g 5

5.93+0.21d  0.21£0.02e  0.15£0.01d

LA7£0.24 e 0.2240.02de  0.13£0.02 d
5.4310.08 e 0.20£0.02 ef  0.12£0.01d

0~10 16.27+2.07 a
RN EE 7% Community

10~20  17.4141.61
of K. foliatum @

20~30  17.14%+1.18 a

1
1
1
1
1
1
0~10 10.10£0.33 ¢ 1.544+0.19a 8.78%+0.06 e 0.49%0.01 g
1
1
1
1.
1.

36+0.16a 8.86E0.04e 28.40+1.51 ¢

.26£0.17 b 8.58+0.09f 39.87£1.00a 8.694£0.08a 0.37£0.02b 0.24£0.03 ab
46+0.09a 8.68£0.08 el 33.07£1.01b 7.4840.18 bc 0.3220.06 be  0.2520.00 ab

4.37+0.40f  0.06+0.02 ¢ 0.22£0.01 be

T« AT T BE 7R AN [F) R4 R v 1) 22 57 3 (P<<0..05 ),

Note: Different letters mean significant difference among plant communities at the 0. 05 level.
g g Pp
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In the figure,different capital letters mean significant difference at the confidence level of P<C0. 01 in the same plant

community among different soil horizons,different normal letters mean significant difference at the confidence

level of P<C0.01 in the same soil horizon among the different plant communities.

Fig. 1 The soil enzyme activities of different plant communities
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5 THT R RE R A S R R A OG5 R TOUTNHE v I & 2
[B] 34 2% S S 35 (P<<0. 01) , 568 10~20 cm F1 20
~30 cm 2 [A] 4 58 u 43 | 4 48 il ok VR 45 AR A T BE
FETEZE S

®3 ATREBEELERFEMEAXE

Table 3 Correlation coefficients between soil enzyme activities under different plant communities

SiH T RGN ST REE KRBT VE i TR RO 7%
P C . Soil enzyme Community of Community of Community of Community of
roiec
olee species S. alopecuroides A. splendens A. ordosica K. foliatum
WK Urease 1. 000 0. 560 0.608 0.551
W 75 Community of & b & B Catalase 1. 000 0.171 —0.323 —0.875"
of S.alopecuroides Wi BR ff Phosphatase 1. 000 0.910" * 0.704" —0.029
REME A Sucrase 1. 000 0.961** 0.903* * 0.905* *
ki Urease 0. 560 1. 000 0.955* * 0.968* *
F 3% 15 BE & Community of &k & B Catalase 0.171 1. 000 —0.320 —0.291
of A.splendens W R i Phosphatase 0.910% * 1. 000 0.677* —0. 060
HEBE G Sucrase 0.961"~ 1. 000 0.957* 0.914* "
ki Urease 0. 608 0.955* * 1. 000 0.954* *
IR BEVE Community of 1L EALEHE Catalase —0.323 —0.320 1.000 0.731"
A. ordosica Wil Phosphatase 0.704* 0.677" 1..000 —0.639
TE B Sucrase 0.903** 0.957* 1. 000 0.911**
% Urease 0.551 0.968" " 0.954 " 1. 000
TR B % Community o B AL A il Catalase —0.875" " —0. 291 0.731" 1. 000
of K. foliatum R il Phosphatase —0.029 —0. 060 —0.639 1. 000
THEHE B Sucrase 0.905* * 0.914** 0.911** 1. 000

TE s % RN WM (P<0.05), x x KRR A SC(P<<0.0D)

Note: * Correlation is significant at the 0. 05 level, * % Correlation is significant at the 0. 01 level.
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2.4 AEHBEELEHRFERAXYE

N [7) B 7 T i) ol - 9 8 3% M 1] %) A DG 1 43 BT 7
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PR 22 () 349 2 A J 3 E AH O& (P<C0. 01) s X F i 41
RS 5 5 B TE R R TOTCRE V& (] 52 4% 2 3% F Al
SR(P<C0. 01) , i i BF V& A1 AR TORCEE % 7] 22 12 3% IE
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TR R RORETE B B IE A 6 (P<C0. 05) 5 X
FRENEAG 4 PRV 6 PR 22 D) 2 22 A S O A O (P
<0.01),

3T
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F LA ARG R W ot 22 R A R S5 I AL 3 2 A
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DA [v) L 90 % 00 ol 2L SR [ T A9 Dy — 1 3 X A=
B A e 158 It XN TR 4 o R B DL A
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N — 2 — AR LR ALY 5 A RS 2 M3
PESE AR RARE ZERHEY
3.2 TIRBAMEERX AR EAEY R R R0
A5 A B i 5 L IX. e S k3 3
FLAEA [RI AL ) A6 ¥ P A+ S 18] 22 53 W1 S, G D D
T ST A [R]85 A5 AR ) RE VR R A G
KIEEREE T pH m T eSS A SR
AL R 5 B AT G . A BF S8 UE BT AL R B —
b ol R R B b 4 0 R AR L T B A 2 A
TR s pH A U T 1 B IR AT RE S e
MR T BERE K T B A K. 1K VR E 5B
DX b2 b A L 22 S A T S Y 5 A 49 B Y i
DAL A B R« (L) 4 ot B2 AS ] i 6 A ¥ A 0 i )
AR T HE 3 PR v - i R TOTURE St BL 41 51
5532 M DXl AR AR EL B B A ) B0 SR T R A G

(O MYPRAR AR B TRABER 04 Kk
IR SE A AN TR] S S ORORRR AN TR 5 B 0 v %
FEAERABHLY ARAR EZATHE 0~30 em 1)
JEET PR ARG () J T AR A R B LT
FHHAE 10~30 cm 4k HEK 7335 B s O M
WS Ry E G PO v Y W R . 98
A B TOTHE v 028 R i i b i v 0 i v 1
LT R P R AR, 4 C/N/P R A
Bt - S TR B TR A R AR R B R B L X SR
Z WO B BIF S R — B8 AELAS [ AR 0 0 i 18] 1 ¢ i
JEHA 2250 H C/N/P 3 Rl o 1Y & B 7 45 BE T
TIPS UL R AR P %) £ C/N/P i
SRAS S+ LU B e 35 0 S F 5 v 8 A 3 ] 7K 20 o A
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i R 7IE EP SN
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TE 22 5 HAN A Bk v )2 ] A2 (A B AN TR . XTI
ERAED XA BT T B AR ) B L
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Wit S AR B8 A I T A4 328 ) ML, HL R R (O
~10 cm) & e BEVE Ve B R TG BR . F 0 A5 X 8
788 S TR0 3t A ) A v U2 b R R 0 AT R
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e 15 SR TUTURE v 11 3% B 0B v - 3 i 0% P AT
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Py v A [a] - SB  22 S5 A () 5 R A v R
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AR v AR TOTURE % £ TOTURE v & 380 S AL Ui 3
A R R A A A O O A RO I 9
A Tl e K 1) 22 S AN W1 S5 e A ARG 4 b R ) A
Vi LS BE A R AN T S I R A A A
WA ] RER o B T2 B 08 I TG 1A R AR 0
e 3 5 R ZHWETE b LSRR AL R — B HAE
A HE AR RO R VR A5 RZ P A Al
SIS PE 22 F R B (P>0.01) , 78 £ TUREEYS
aod A ST T B R 8 0 TR 0 ST T e T R
B P S TG o HC IR DDA e S 3 R R R
ARSI AS AT O A [FAB PR 2 00 A ) A v
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