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Features of Soil- Plant System Changes in Different Restorative
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Abstract The variation features of soil— plant system in the natural restoration processes of degraded sandy
grassland in the Horqgin sandy land after 5 years of exclusive grazing by animals are studied. In the mean—
time, the interacting degree between soil properties and plant characteristics are analyzed. The results show
that (1) As moving sand was turned into fixed sandy land, the species diversity in plant communities, vege—
tation cover, underground root volume and surface litter residue tended to increase. The measured values of
B diversity demonstrate that as semifluid sand was restored to semifixed sand, The turnover rate of plants in—
creased and the changes in plant community structure became evident. (2) In the natural restoration process—
es of degraded sandy grassland, the structure of surface soil layer significantly improved and the availability
of soil nutrients correspondingly enhanced. (3) Correlation analyses show that thereis a close correlation be—
tween topsoil physiochemical properties and plant characteristic values of the sandy grassland. This shows
that the restoration processes of degraded sandy grassland are virtually a synergistically evolutional processes
of soil- plant system, the key restoration phase of plant diversity lags behind the key restoration phase of
soil environment in the processes.

Keyword Horqin sandy land degraded sandy grassland; natural restoration; soil- plant systemx soil phys-

iochemical properties; plant community features

: 2003-06-15
: ; (210097)

(1965— ), ( ) , ) . (0411) 4259059,
E-maik ﬂlanghua()323@ sina- com



23

(2-3]
29. 4% !
300~ 500 mm,
S5a,
4 )
41
1 W FeHh X 550071
L1
5200 M J/m’, 2946h,
6 3C, 366 mm,
1935 mm, 3.5m/s
5]
( Caragana
microphylla) (Salix gordejevii)

(Artemisia halodendron ) (Artemisia frigida)
(Melissitus ruthenicus)

(eistogenes squarrosa ) (Setaria viridis).

(Salsola collina) (Agriophyllum

squarrosum)

1.2
53 £

1.2. 1 Hidh 2% 4% 42 20 0] 2001 8

, (1m< 1 m)
. , 5 10 ;
(H= 36.5cm)"!
) 35 ;
( 75C~ 80C 24h .
5 ), 7 6~ 30cm
( 80C 24h ,
5 ) )
( ,
I 1 m, 5 )
1.2.2 HEHBOEXEED>H 8 ,
(3 )
(6— 20cm)
, C , N
, P Bray » EC
1.3
. T Shannomr—
Wiener (H )lSJ
: U
Jaccard (CJ)[9]

( )
H= —2 PiInP; (i= 1,2, %) (D)

Cr= jla+ b-j) (2)
W=1-0C (3)
— 4 (); j—
A B ;a,b—
A B .
I= DiID+ G/C+ Fi/lF+ B /B)/4 (4
: F— ; Di,G,
Fi ,B—— i
; D,C,F,

(ANOV A) LSD



6 - 3
Pearson . . R
o SPSS10. 0 for win— o )
dows . , R
2 éé:%l—ﬁ ﬁj\*ﬁ‘ ( Hedysarum f ruticosum )
2.1 (Lespedeza davurica )
2 1.1 Bk M4 AE 1 ( Melissitus ruthenicus) la
. (Eragrostis pilosa). .
, s . .
. 2 a (Erodium
, la step hanianum ) ,
, (Leymus secalinus).
, (Agriophyllum ( Gueldenstaedtia stenophylla) 1a
squarrosum) (Chloris virgata)
. , (Artemisia scoparia) .
1
(Phragmites australis) G 0. 0942 — — —
(Cleistogenes squarrosa ) H - - 0. 0074 0. 1544
Eragrostis pilosa) T, — — 0.0156 0.2356
(Leymus secalinus) G - - - 0.0631
(Chloris vir gata) T, - - - 0.0631
(Aristida adscensionis) T, - - 0.0990 0.1639
( Setaria viridis) T, 0.2836 0.3068 0.2074 0.4052
(Digitaria ciliaris) T, 0.0493 0.0513 0. 1139 0. 1512
(Salwla wllina) T, 0. 0388 0. 1451 0. 1546 0.0638
(Agriophyllum squarrosum ) T, 0.7998 0. 1244 - -
(Corispermum macrocarpum ) T, 0.2038 0.3738 0.5456 0.1772
(Bassia dasyphylla) T, 0.0618 - 0.0816 0.0341
(Chenopodium glaucum) T - - - 0. 0075
(Kochia scoparia) T, - 0.0108 - 0.0363
(Artemisia halodendron) G, - 0.5402 0. 4839 0.0908
(Artemisia scoparia) T, - - - 0.0479
( Echinops gmelini) T, - - 0.0425 -
(Cynanchum thesioides) H 0. 0601 0.0412 0.0243 -
(Melissitus ruthenicus) H - - 0. 0080 -
(Caragana microphylla) P, - - 0.0161 -
(Gueldenstaedtia stenophylla) H - - - 0. 0086
( Hedysarum fruticosum) G, - - 0.0707 0.1701
(Lespedeza davurica) H - - 0.0508 0.2885
(Erodium stephanianum ) T - - - 0.1375
(Euphorbia humifusa) T, - - 0.1792 0. 1086
(Saposhnikovia divaricata) H - - 0.0500 0.0104
: G—— : Ti—— la : H— : R—— ;G



2.1.2 ZFE A S A A A 2 , ,
8 20 T Shan— s ,
nom— Wiener 1. 03 273
,  Shan- 2 R la
non~ Wiener , s s
Shannom— Wiener 2.1.3 HHMWEE 5B AW AEEH WL L
, Shannom— Wiener e gna 3,
2 )
H U, ’
8 1.03= 0. 66 a ° ’ )
0. 40
8 1.6 0.21} 068 , 46%
17 2.64- 0. 24 ¢ ’ 370 18%% ,3
20 273 0184c %40 1% 6% 206
20) ;@ H (1 , 3 , 16% ,
U 2P0 16%.
) (species turnover rate) ’
(species replacement rate)
(rate of biotic change) U ’
2 T 2
[16- 11] ,
7U 2 ’
[ 1+ 12] )
2 ,U ,
3
Mo 35.4t 2 4 51. 6t 3. %c 60. 6 9. 3d 70. 1 11.0d
/cm 18. 8+ 2 & 26.4+ 5.4 13.8+t 2. % 18. 7t 1.3a
Mg® m %) 68. 9+ 12. &u 630. 8+ 207. 287. 24+ 177.0c 175. 8= 32. %ac
6 30cm /(g mr?) 4285 16.% 201. 2+ 83 b 328. 45 259.%c  416.6+ 113.8¢
I g m 2) 45.3+ 33. 4 129.2+ 39.3% 154. 5+ 22. Obc 178. 4+ 14. %d
,P <005
2.2 . .
221 BEEE AT AR IE 3 \
| 60— 20 166 ,3%% 1T,
cm Py % ’ % % )
s R 91% ,7¥e 31%. R
.0~ 0.25mm , 0. 25 s
~ 0.05mm s <0 05 s

mm A ° ’



: i 4 0 20cm
':'I ) r
lf_‘ W) P
z A0 CHe 0.044 Q081 0120 0.211
f 0 r N X 0.005 0010 0.013  0.022
'|  P/(mg® kg'') 13.20 1509 1849  19.72
' . , /(ms em™ ') 0.017 0032  0.036  0.044
10=0.5 0.5=0,25 0.25=0.1 0, 1-0.05 <0.05
| R 2.3
1 0 20cm
22,2 I AF HRGT A i 4 ¢ N p
0— 20cm . EC .
P .G : ’
(5
EC .
3 , P
14 ,2%0 To C
8% , 48% 7606 N
100% , 3@ 6% ,
8% , 13% 22%%.
, G N ,
G N s
. G N i
5
H° C N P EC
1. 000
H 0.79% 1000
0.54F o574  1.000
0.817 083 0.65¢ 1.000
C 0.83¢ Q79 0.57% 0.80% 1. 000
N 0.84% 079 0.578 0.827 0.997  1.000
P 080 0897 0602 0 8% 0.93¢ 0.929  1.000
EC 0.88% 084% 0.60%9 0916 0.93¢  0.95¢ 0.95%  1.000
- 0.858 - 0.900¢ - 0.60° —0.859 -0.91% - Q91& - 0.999 - 0.94% 1.000
0.85 090 0.598 0.856 0.906 0.905 0.998 0.946¢ - 1.008 1.000
0.865 087% 0.60% 0.858 0.96% 0.966 0.99% 0.96% - 0.988 0.98F 1. 000
O H « Shannon — Wiener HO) P < 0.05® P < 0.01



3 4 i ’ ’
(1) , , 10~ 15a 14 ,
2 2 2 [ ]
, . M1
, 2002. 36— 40.
(2] , .
’ [J] ,1997(3): 15~ 23.
’ ) [31] , ) .
? ’ [ 1 , 1998(6): 65— 69.
’ ’ [4] ) .
, p M]. ,1981.  56.
R G N . [5] ,
R N [M]. : ,1993. 12— 26.
. Cc N (6] : :
5 ) [J]. )
1994, 18( 1): 95— 102.
(2) [7] ) ) .
’ []]. , 1997, 17( 1): 41 45
o 8] : :
, [ 1] , 1997, 8(2): 151 156.
(R 0.33~ 0.84), [9] Whittaker R H. Evolution and measurement of species
> P diversity [J]. Taxon, 1972, 2t 213 251.
> > [10] Wilson M V., Schmida A. Measuring beta diversity

with presence— absence data[J] Journal Ecology,

— 1984,72 1055— 1064.

[11] S s .
’ | m.u []]. ,1995,3(1):
) 38— 43.
’ [12] : 7 :
‘ ’ [J].
. ,2000, 24( 3): 257— 261.
(3) Sa [13] , \ .
, [1]. ,2002, 39(6): 877— 881.
, . [14] ) .

[M]. : ,1996. 58— 60.



