27 3 Vol. 27, No.3
2007 6 Bulletin of Soil and Water Conservation Jun.. 2007

MR Lok’ M 1 EzEa’
(1L , 712100;
2. , 721013; 3. , 712100)

. 49.6%

A : 1000 —288X(2007) 03 —0006 —07 : S718.54" 2

Community Heterogeneity of Early Abandoned Arable Land in
Loess Hilly Region of Northern Shaanxi Province

.1 . 2 3 1,3
GU O Zhao-hui, MA Latrhuan™, DU feng”, LIANG Zong suo
(L College of Life Sciences, Northwest Sci-Tech University of Agriculture & Forestory, Yangling, Shaanxi

712100, China; 2. Bagi Vocational Technigue College, Baoji, Shaanxi 721013, China; 3. Institute of Soil and
Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China)

Abstract: Canonical correlation analysis is used to analyze spatial heterogeneity and standing condition differentia of
eight communities in early succession stage of abandoned arable land. Results show that spatial heterogeneities be-
tween communities are greater than those within communities. Spatial heterogeneities betw een communities have a
positive relationship with most of standing condition differentia, both of which imply environments can act on com-
munity composition and structure of the early succession stage. Further canonical correlation analysis shows that
environment differentia accounts for 49. 6% of heterogeneities between communities. Heterogeneities betw een
communities and nitrogen differentia show a strong positive relationship, which implies that nitrogen is the main
factor acting on heterogeneities betw een communities. Besides nitrogen, soil phosphorus and potassium show a sig-
nificant positive relationship, and therefore fertilizer, especially nitrogen should be fertilized in revegetated aban
doned land.

Keywords: loess hilly region; succession of abandoned arable land; heterogeneity of communities

[1—10]
[3]

[3.5—6, 11]

[ 12] [13—14]

:20070%20 :200703-20

(90302005) ; (KZCX01- 6)
(1981—), ( ), s s E-mail: guozhaohuil 1@ sina. com

(1965—), ( )» , , Emai: liangzs@ ms. iswc. ac. cn



7
, 8
( 3~ 6a,
[15] )
2005 7—9 ) 8
] 1 m X 1 m,
s 20 cm, 8
1 AEX EH AN
10 , 100 cm
, 2 300~ 2570 h, ,
499. 4~ 555. 2 kJ/ em?, 0—20cm N,P,K N, P,
490.5~ 663.3 mm, 6—8 K ;
60% ~ 80% , 7.7C~ 10.6 C, . 5 ;
142~ 175 d, 157 d, 1.2, 20 C — :
3733.1°C, 210C 3170.3 C, , ;
2 AN BN ITE
2.1 s
, g8 ImX1Im 8
s 1
1
1 2 3 4 5 6 7 8
10 5 17 3 17 17 5 4
/m 1 240 1190 1240 1290 1190 1270 1300 1280
3 3 4 4 5 5 5 6
2.2 c
[12, 15—20] ,_ [ (x‘f ﬂ]
= 5
[22]
’ lej[ ny 1]
[23] Jaccard . [ (XLk— 1]]
Sokal , b= 3
Bray —Curtis ink[ lex ik— ]
Lol T,
J ) 53l vl
. —_ . . i= 1
Jaccard: S7 = 1 ot bt o (1) Bray —Curtis: Bji = i:(—] (4)
. Xij+ Xik
Sokal: €% = 1- ‘”n d (2) e
a— A B ; b—
" 22%19% B A ; C A B
Moristiaz: D" = 1- (3) Cod— A B n—ua
A’ L P 2 2
(h+ &) Zx’ Zx’}‘ b,c,d : Pjk, Bir— j ok




8 27
Bray —Curts ;X X Person ,
i ok ;i DPS .
,i= 1,2 ...n, n Excel
8 A | 3 R
, 3.1
0 —100cm , 8 10 ( 2).8
, Jaccard 8 1 2
( 0°, 180°, 3, 0. 81; 3 1 ,
90°) 8 0. 46, 0.47 Sokal
8 8 3, 0.57, 6 8 1
) 3 , 0.24, 0.38
Bray —Curtis , Bray —Curtis 3
8 8 , 0.97, 8
, ; 5 3 , 0.29,
0.59 M orisita 8 1,3
0~ 1 , 0.98, 5 7 )
4 0.17, 0.53 ,
) Jaccard ,
Sokal ) Jaccard, Sokal
Bray —Curtis 8 ( Artemisia sacrorum )+ (A rtemisia
(r Zs): giraldii) , , 2 ( Phrag—
Jaccard : mitas communis ) + ,
Z ZS” Z Z( 1 (A rtemisia scop aria) (
- T +b+ 4 () 1,3,4,56 7)), )
B2 1) t(t-1) Jaccard R 0.54
Sokal
0.81 Sokal
Z Zcrs Z} 2(1— Lﬂq 0.24~ 0.57
t= t(t- 1) (t—-1) (6) 3.2
M oristia :
? ?
Y
i = i(t— 1) (7) ,
Bray —Curtis ,
Z ZB” Bray —Curtis
B_ r=ls=1 3 1 , Jae
8 d t: b N card  Sokal (Person
Dol xi = /_Z(xir + x] 0. 725, 1.27E— 5), Bray-
= (1o lf)l (8)  Curtis ( 0. 40,
a ros s b— 0.034), Bray —Curtis  Morisita
s r ;c r s ( 0. 96, 7.89E- 16),
; d— r s ; 2 s
n—a, b, c, d s X Xis i ( )
ros 1= 1,2, .5 n; n— )



3 9
(Person 0. 383 ( 0. 685 0.455,
0. 546, 0.045 0.003), 5.75E- 5 0. 015) s
> )
2 Morisita, Bray—Curtis Jaccard, Sokal
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
1 — 0.62 0.46 0.51 0.45 0.62 0.72 0.81 — 0.80 0.66 0.69 0.47 0.5 0.61 0.95
2 0.45 — 0.64 0.41 0.39 0.68 0.69 0.81 [|0.82 — 0.80 0.56 0.59 0.51 0.73 0.59
3 0.24 0. 41 — 0.43 0.41 0.64 0.65 0.81 [|0.51 0.75 — 0.66 0.29 0.66 0.42 0.97
4 0.70 0.57 0.69 — 0.41 0.55 0.56 0.57 {|0.73 0.63 0.78 — 0.39 0.48 0.67 0.68
5 0.64 0.54 0.66 0.58 — 0.61 0.67 0.68 [[0.65 0.62 0.5 0.57 — 0.45 0.47 0.66
6 0.35 0.45 0.31 0.31 0.37 — 0.59 0.55](0.41 0.43 0.44 0.27 0.22 — 0.54 0.54
7 0.41 0.43 0.29 0.29 0.39 0.25 — 0.25 |(0.42 0.69 0.14 0.53 0.17 0.29 — 0.93
8 0.51 0.57 0.43 0.31 0.41 0.24 0.62 — 0.98 0.44 0.98 0.56 0.64 0.46 0.85 —
: A Sokal  Jaccard ; B Morisita ~ Bray —Curtis
4 , ; Morisita 0—100 em
Person : Jaccard ,
0.63,0.49,0.45 0. 38, .
: 0. 000 3, 0. 008, 0. 017 0. 048; Sokal s
3
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
1 — 0.8 0.55 0.12 0.05 0.45 0.60 0.50 — 0 0.33 0.17 0.33 0.67 0.67 1
2 0.87 — 0.65 1.00 0.81 0.91 0.93 0.93 {|0.33 — 0.33 0.17 0 0.67 0.67 1
3 0.25 0.61 — 0.38 0.19 0.64 0.84 0.81 0 0.33 — 0.17 0.33 0.33 0.33 0.67
4 0.57 0.88 0.84 — 0.18 0.75 0.62 0.43 {|0.33 0.33 0 — 0.17 0.33 0.33 0.67
5 0.61 0.79 0.65 0.60 — 0.62 0.66 0.68 [[0.67 0.67 0.33 0.33 — 0 0 0.33
6 0.35 0.50 0.09 0.48 0.29 — 0.74 0.75 |/0.33 0 0.33 0.17 0 — 0 0.33
7 0.34 0.52 0.07 0.47 0.28 0.00 — 0.22 |{0.33 0.67 0.33 0.5 0.67 0.67 - 0.33
8 0.57 0.28 0.31 0.71 0.51 0.21 0.47 — 0.67 1 0.67 0.83 1 1 0.33 —
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
1 — 0.00 0.00 0.74 0.15 0.48 0.67 1.00 — 0.34 0.01 0.68 0.80 0.48 0.32 0.65
2 0.07 — 0.00 0.67 0.07 0.48 0.67 1.00 [|0.08 — 0.36 0.80 0.92 0.8 0.67 0.99
3 0.04 0.04 — 0.70 0.11 0.48 0.67 1.00 |[0.32 0.44 — 0.32 0.44 0.47 0.31 0.63
4 0.19 0.19 0.19 — 0.5 0.29 0.48 0.81 {{0.07 0.26 0.09 — 0.08 0.56 0.4 0.73
5 0.10 0.10 0.10 0.10 — 0.38 0.57 0.90 |[0.35 0 0.36 0.27 — 0.84 0.67 1
6 0.04 0.04 0.00 0.70 O.11 - 0.19 0.52 ](0.12 0.24 0.16 0.52 0.64 — 0.16 0.16
7 0.26 0.33 0.30 1.00 0.41 0.41 - 1.00 |[0.28 0.40 0 0.36 0.48 0.12 — 0.56
8 0.26 0.33 0.30 1.00 0.41 0.41 0.33 - 0.88 1 0.52 0.16 0.04 0.72 0.32 —




10 27
3
E F
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
1 — 0.2 0.21 0.74 0.16 0.12 0.71 0 — — — 0.29 0.23 — — —
2 0. 11 — 0.49 0.8 0.28 0 0.44 0.12 {|0.59 — — 0.28 0. 84 — — —
3 0.16 0.04 — 0.91 0.33 0.41 1.00 0.29 [|0.54 0.03 — 0.23 0.79 — — —
4 0.62 0.34 0.90 — 0.56 0.42 0.02 0.54 — — — — 0. 54 — — —
5 0.47 0.20 0.76 0.07 - 0.27 0.16 0.39 - - - - - - - -
6 0.07 0.03 0.08 0.8 0.24 — 0.51 0.04 {|0.64 0.03 0.08 0.33 0.89 — — —
7 0.17 0.05 0.00 0.92 0.35 0.09 - 0.06 /]0.75 0.14 0.18 0.43 1.00 0.08 - 0. 16
8 0.25 0.13 0.08 1.00 0.42 0.17 0.63 — 0.57 0.00 0.00 0.26 0.82 0.05 — —
: A,B,C,D,E F 0—100 em Bray —Curtis
4 Person
0—100cm
Bray—Curt & 0. 27 0. 18 0. 14 0.13 -0.25 -007 -0.01 -0.0024 0.26 0.16 -0.13
Morisita 0.39" 0. 22 0. 14 0.15 -0.2 -004 -0.07 -0.10 0.30 0.15 - 0.07
Jaccard -0.12 0.21  0.63°"-0.13 -0.15 0.4 "-0.25 0.08 0.45  0.38" 0.20
Sokal 0.23 0.38* 0.20 -0.21 0. 06 0.35 0.01 -0.12 0.42 0.05 0.30
o (P<0.01)," (P< 0.05)
2 ( 5), 1
0.9489, F , 2
( 0.000 2) 2
s 2 s s 1 Jaccard
2
( 6): , 0—100 em
, Bray —Curtis + Motisita s 2
+ Jaccard + Sokal ; Morisita s
, 0—100 cm + ,
+ + + + + (
+ + 6): 8.2%,21.1% 12.8% ,4%
, 1,2 ,
Jaccard , 49. 6% 16.9%
, R Jaccard
5
F
1 0.948 9 2.80 0.0002 12. 8 12. 8 8.2 8.2
2 0. 860 1 1.71 0.0538 4.0 16. 8 21.1 29.3
3 0.7359 1.09 0.4052 8.5 25. 4 12.2 41.5
4 0. 4507 0.51 0.8319 1.2 26. 6 8.1 49.6




11

6 )
Sokal Jaccard Morisita Bcrjjlg 0100 em
1.21 - 1.55-0.67 0.79 0.09 0.10 0.40 —0.04-0.24 — .10 0.15 0.16 - 0.18 0.59 0.16
0.63 0.23 - 1.23 0.36 -0.83 0.63 0.42 0.06 - 0.54 - 0.32 0.61 0.02 0.21 0.75 0.47
33 0. 642 0. 618, 0. 031
Jaccard 0. 48 0.034) 8 , 2
~ 0. 64 s 2, 8 5% 24, , Jaccard
Sokal 0. 29~ 0.38 0. 64; 8  Jaccard Sokal
5, 8, 2 8 0.48 0.29, ,
5% 10,
Bray —Curtis  Moristia , ,
Bray —Curtis 0.24~ 0. 54, s
1, 3 Moristia )
0.06~ 0.44 , 3 ,
( 7 ,
37
, , 10%, 3 7
Bray —Curtis, Moristia
, 0.24,0.06 0.27,0.07
’ [6] ) B
R , Jaccard, Sokal, M oristia
, Bray —Curtis (
, :—0.48,0.041,- 0.28 - 0.32,
, Jaccard 0.12,0.90,0.37 0. 30),
( 5% ) ,
10% Kendall’ s tau_b
7 8
1 2 3 4 5 6 7 8
Jaccard 0.59 0.64 0. 63 0.53 0. 63 0.58 0.56 0. 48 0.58
Sokal 0.32 0.33 0. 31 0.31 0. 38 0.34 0.34 0.29 0.33
Moristia 0.44 0.33 0. 06 0.35 0.29 0.39 0.07 0.24 0.27
Bray —Curtis 0.54 0.48 0.24 0.47 0. 47 0.53 0.27 0.39 0.42
10% 21 25 16 20 24 14 12 13 —
5% 20 24 15 20 21 12 10 10 —
10% ! % 49. 74 56.43 67.92 65.24 47.28 54. 83 58.12 54. 31 —




12

27

4 e

(1)

(2)

M oristia

21.6%

9
Morisita

B

49.6%

, Jaccrad

[15,25—26]
2

[1]

[2]

[3]

[ 4]

[3]

[ 6]

[7]

[8]

(91

[ 10]

[11]

[12]

[13]

’ B B

[ ]

[J]. ,2000, 6: 68 —69.
Baer S G, Blair ] M, Collins S L, et al. Plant community
responses to resource availability and heterogeneity during
restoration| J| . Oecologia, 2004,139:617—629.
Connell ] H, Slatyer R O, Noble I R. On the mechanism
producing succession change[ J]. Oikos, 1987, 50: 136—
137.
Day K J, Hutchings M J, John E A. The effects of spatial
pattern of nutrient supply on the early stages of growth in
plant populations[ J] . Journal of ecology, 2003, 91: 305—
31s.
Egler F E. Vegetation science concepts. iv. Initial floristic
compositiona factor in old-field vegetation development[ J] .
Vegetation, 1954,4:12—17.
Grime J P, Hodgson J G, Hunt R. Comparative Plant k-
cology[M]. London: Unwin— Hyman: 1988.
Meiners S J, Pickett STA, Cadenasso M L. Exotic plant
invasions over 40 years of old field successions: community
patterns and associations [ J|. Ecography, 2002, 25(2):
215—233.
Paschke M W, McLendon T, Redente E F. Nitrogen
availability and old-field succession in a shortgrass steppe
[J]. Ecosystems. 2000,3(2): 144 —158.
Rees M, Condit R, Crawley M, et a. Long termterm
studies of vegetation dynamics|J]. Science. 2001, 293:
650—655.
Whigham D F. T he effects of competition and nutrient
availability on the growth and reproduction of Ipomoea
hederacea in an abandoned old field[J]. Journal of eclo-
gy, 1984, 72:721—730.
Pickett ST A, Collins S L., Armesto J J. A hierarchical
consideration of causes and mechansms of succession[ J] .
Vegetatio, 1987, 69:109 —114.
[J]. ,2002, 13
(4): 449 —453.
Braak T, Cajo J F. Canocial correspondence analysis: a
new eigenvector technique for multivariate direct gradient

analysis[ J|. Ecology, 1986, 67:1167 —1179.

(T#% 46M)



46 27
St[ J]. Lucia Computers and Electronic in A griculture, [ 11] *M J, *'RPC , s s s
1998, 20: 229 —250. [M]. , 1987.
[6] Renschler C S, Mannaerts C, Diekkruger B. Evaluating [ 12] s
spatial and temporal variability in soil erosion riskrainfall [M]. , 1998.
ercsivity and soil loss ratios in Andalusia, Spain[ J]. Cate- [13] LiuB Y, Nearing M A, Risse L M. Slope gradient effects
na, 1999, 34:209—225. on soil loss for steep slopes| J]. Transactions of the
[7] Sivertun A, Prange L.. Nompoint source critical area ana- ASAE, 1994.105,107.
ysis in Gisselo Wateshed using GIS| J]. Environmental [14] LiuB Y,Nearing M A, Shi P J, et al. Slope length effects
Modelling & Software, 2003, 18: 887 —898. on soil loss for steep slopes[ J|. Soil Society of American
[ 8] Lufafa A, Tenywa M M, Isabirye M, et al. Prediction of Journal, 2000, 64: 1759 —1763.
soil erosion in lake victoria basin catchment using a GIS— [ 15] .
based universal soil loss model[ J]. Agricultural Systems, [J]. , 1999, 17( A0S) : 22—24.
2003, 76: 883 —894. [16] CSAR. Erosion hazard assessment[ A]. in: Second Land
[ 9] . GIS Resource Evaluation and Planning Project (LREP- ()
[J]. ,2005(°5) : 38 —39. Part C. Technical Report No. 16, Version 1. 0, Bogor.
[ 10] Wischmeier W H, Johson C B, Cross B V. A soil erod+ Indonesia. 1995. 7—12.
bility nomo graph for farmland and construction sites J]. J [ 17] s , , . [J]-
Soil and W ater Conserv, 1971,26: 189—193. , 2004, 11(2): 75—T77.
(EH% 12 W)
[ 14] CajoJ F, Braak T. The analysis of vegetation— environ- [ 20] s R s
ment relationships by canonical correspondence analysis [J]. ,
[J]. Vegetatio, 1987,69: 69 —77. 2003,27(4) : 503 —509.
[ 15] s [ 21] s , . [J].
[J]. ,2004, 15( 6) : 1063 —1068. , 1995,13(4): 329—336.
[ 16] , , [22] , .
[J]. [J]. , 1998,9( 6) : 651 —657.
,2002,22(8) : 1215 —1223. [ 23] [M]. , 2004
[ 17] R s R [ 24] s DPS [M].
[J]. , 2001, 12(5): 715— , 1997.
720. [25] Raynal D J, Bazzaz F A. Interference of winter annuals
[ 18] with Ambrosia artemisiifolia in early successional fields
[J. ,2002,39(1): 113—119. [J]. Ecology, 1975, 56: 35—49.
[19] , , [ 26] ; ,
[J]. , 2003, 26 [J]. ,2001, 25

(3):217—222.

(3):366—370.



