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Dynamic analysis on spatial pattern of an alkaline grassland in

restoration succession

XIN Xiao-Ping', XU Bin', WANG Xiu-Shan',YANG Zheng-Yu®,Gao Qiong® (1. Institute of
Natural Resources and Regional Planning CAAS ,Sciences, Beijing 100081,China; 2. Institute of Botany, Academia Sini-
ca.Betjing 100093 ,China)

Abstract : This paper studied the spatial pattern of 1 hm? sample fenced from 1989 on the Songnen plain in
north-east China,where is a region with extremely heterogenous vegetation because of alkalization. Patch
dynamics of different species was different and the role of the species varied with restoration succession
stages. The results gave strong support to patchiness-persistence hypothesis.
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EXEERRT 1980 FEUERMARXBREA  RBEEXFEAIRILMERNHFIEHRHT TH TR
gEHBERNERFRE L BERE-RALBRAZHUE . JRABTEHNIRE —FHITHEBDEH
EEMHERHER . BREXENDTAERMTEN IR EEERE- ARG, HREERE-FRALBRIEE

NTHESES(ERBEH I STRBRPHERX 1 1989 FANEXWRERDELNR

B TFHRENEHAC TR+, 2304 Table 1 Change of patches after enclosure in spring.1989
PR EAGEEAGRRERKNRE A BEER RN ERANER
B2 AR R S AT AT 4 A A2 M R B A T8 Towl BPach S
BMEXERNETIR, E—THEEMHR TN, area{m?) numbers range(m?)
2 XRERENELT 1989 3597. 8 47  0.39~901. 85

AP R R R A AP g o 1991 37230 45 0.37~1060.8

Patches of 1993 46879 41  0.35~1788.6
— 2
1989~1997 FEX WM ARRFR 1he” BER | 1oo4 43323 41 0.40~1364.4

BERNBLE. BB EE 100m, 1989 FHE . 1995 40110 40 0.35~1004.0
Rl HTFER D~ EEd, AR, 1989 1997 4079.7 52  0.70~1763.0
EFREEHST . HATRENDESHEN . SGFE 8 H 198¢ 44,23 11 0.3~15.67
Gy o S RE M U RESE 4 75 B — 9K, 1989~1997 £ B 199] 219, 706 19 0.2~74.0
A— A REA TR EES, 1007 FERME, oo 198 B3 2 02mTES

X Aeluropus 1994 286. 5 1% 1.1~79. 4
FiEL 1007 FRMTRAMBRIL, ERIMBIR 0 o s o Li~zse

WHEEHHFNHER. BT 4 1989.1993.1995 = 1997 642. 6 17 0.5~-300. 2
SERTEEII A, 1989 187. 2 10 0.3~91. 8
#ﬁﬁ‘:ﬂimfﬂ AutoCAD ﬁ‘,&ﬁ!ﬁﬂlﬂﬂﬁﬁ :iﬁy&f 1991 182.9 11 0. 4~—94, 2
atches o 1993 240, 4 10 0. 58~128. 8
A2, 5HBEEE Y 1000X1000 # 12» B MR ALK L0om Puccinellia 1994 262. 3 11 0.8~128.5
X 10cm, ZE EISHHEZRT . EitEPHEREE . chinampoensis 1995 239.2 10 0.9~129.0
AREH. TR/ BEER AT EOWE 73R 1997 59. 2 3
FEB.FUREIER. AR EDHRERNEBR A 1989 5843.6 17  ©.3~5661.1
MW IR, MEEE 901 3750.2 22 0.3~3624.0
3 ERB S Patches of 1953 4169. 3 25 1. 1—3841. 0
Suaeda 1994 1415.1 14 0.5~757.86
EYMREREANERKANTELLE L £ glauca 1995 2747.3 19  3.5~1564.7
W Fh 1989~1997 FE IR IR I . B IH L5 . ¥ 1597 4041.7 21 0. 7~ 3465
BAFWERUEEARTHIEERE 2. REREREDR1 980~ 1993 0

3.1 HEGEENBSEBRNDERRESME Pachesol 1994 2502.8 24 1.3~1384.5
3.1.1 XAWBRSHRMBDHSSE EHWMHRSHE Chioris 19595 1242, 3 23 1. 1~886. 4

RS 1993 FHFL A HRARE R 1, % e PP
2):1989~1993 & . BE SR EHE BUM I, SR B H 2 H T 1991 2514. 4 13 0, 2447
TR EREHBMIFEREAND: 1993 F)5, HREE 1993 639 14 0.2~572
BB EE ERLEREARE. e 1% 1z 13 0.2~585
B2 A, SRS ALH K , BESR RS A 1995 109919 0 ETRE S
1597 639 13 0.2~272
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Table 2 Change of patchiness exponent and persistence after enclosure in spring, 1989

N PER LR mEW BREHEK
Patchiness adj R? Residual analysis Hurst
Year
exponent DW —d SC exponent
1989 0. 4896 0. 898 0. 445 0. 600" 0. 5104
FHRER 1991 0. 4525 0. 923 0. 421 0.727" 0. 5475
Paiches of 1993 0.4178 0. 900 0. 422 0.718" 0. 5822
Leymus 1994 0.4111 0. 909 0. 405 0.634" 0. 5889
hinensis 1995 0. 4167 0. 873 0. 265 0. 787* 0. 5833
1997 0. 5236 0. 956 0. 419 0. 793 0. 4764
1989 0, 7616 0. 916 0. 837 0. 589 0. 2484
R 1991 0.5573 0. 897 0. 538 0. 685 0. 4427
Patches of 1993 0. 5626 0. 923 0. 657 0. 529 0. 4374
Aeluropus 1594 0. 7506 0. 920 1.153 0. 353 0. 2494
Littoralis 1995 0. 8236 0. 903 1. 08 0. 438 0. 1864
1997 0. 4556 0. 946 0. 963 0. 473 0. 5444
WEES 1989 0. 3768 0. 921 1. 21 0. 355 0, 6232
Patches of 1991 0. 4040 0. 955 1. 33 0. 280 0. 5960
o 1993 0. 3726 0, 928 1. 06 0. 403 0. 6274
Puccinetlta 1954 0. 3703 0. 888 0. 675 0. 600 0. 6297
chinampoensis 1995 0. 3498 0. 895 0. 849 0. 507 0. 6502
1989 0. 4214 0. 843 0. 181 0. 864 " 0. 5786
PR T 1951 0. 4289 0. 794 0. 260 0.827" 0. 5711
Patches of 1993 0. 5062 0. 882 0. 208 0. 828" 0. 4938
Suaeda 1994 0. 3923 0. 957 0. 555 0. 660" 0. 6077
glauca 1995 0. 3966 0. 964 1. 109 0. 397 0. 6034
1997 0. 4291 0. 913 0. 350 0.779* 0. 5709
MEERR 1989~ 1994 0. 4771 0. 906 0. 490 0.755* 0. 5229
Patches of 1945 0. 6175 0. 851 0. 769 0. 535 0. 3825
Chloris virgata 1997 0. 7484 0.912 0. 356 0. 882" 0. 2516
WK E (B M)
93 1589 0, 5194 0. 939 0. 304 0. 889" 0. 4806
110 1991 0. 5315 0. 956 0. 276 0. 894" 0. 4685
114 1993 0. 5123 0. 944 0. 205 0. 906* 0. 4877
126 1994 0. 4451 0. 935 0. 387 0. 598* 0. 5549
119 1985 0. 4478 0. 900 0. 270 0. 684* 0. 5522
160 1997 0. 5866 0. 958 0. 262 0. 928" 0. 4134
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Fig. 1 Size distribution of Leymus chinensis patches
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Table 3 Patch size distribution of Leymus chinensis BT BETEETFHIRETHBELER B

in different years REMTREAERY HA RERAMLTER
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Trz Number of patches of area at least a BT EN T B EARSERGHEFZABD
(> FH  Year oOEERREEEN.
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