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Fig.1 Niche width of six main biocrust-forming organisms in succession of artificial sand-binding vegetation in Shapotou



5 439

g AR VDY AT VAR DU A A P 32 S B A W A A A AR ) SIS AL AR 103

A A XA B NI 1 S A i R Y AT AR S A
Y0 AR LT H 39 4R R I K S s R h ok
BRI 56 AR E A58 NI X nl el T 1964
AR R [ VAR X2 B TR 2, 4 1 o i i
SZRIRFTEL

22 ATEDHEKEEIEFOMEZEEREY
ETNESEHTN
A AL B R (8] 2) BN e fe v, L8
SRR —HA B AR S AL H S, 5 (5 0.663—
A: 19874F Bl [ PR X

BRI
1.0
0.9
fRAK 0.8
0.7
A i 6
0.5
— . 0.4
03
02
isyilipis 0.1
W RRBR ARk tAxt sz 00

vk
C: 196447 Jh % E VPHIHE X

BRI
1.0
09
AERKR 0.8
0.7
A . 06
0.5
- . 04
0.3
0.2
v 01
0.0

W BRECR AR LA H#
W

0.744; Vi R 7R 8% F RS 105 39 4R HH B2 |, Bifi o Vil
B TS A A 1 & ) B B A R R 39 4R 1Y
0.547 [ A% 22 1 F 64 4F 11 0.242 (X mT BE ly T A 45
R 5 B ] D R (X (1964 4EF1 1956 4F ) 52 B AN
T Z , U0 W) R 38 A2 W R T 30 5 LA 5 FL A 245
B A A 25 A0 T B 5 B S B N W AR T
S SN a3 e A5 K A= iy Z TRl AR AR
B (E W RO A R T 2 T R AT 5 B i vl = A HAth
45 W A=) 2 ) i AR 2 A B (E W 2 RO R T 2
PR BN A
B: 1981 4E4AREFIDHIME X

BRIAR
1.0
0.9
ARK 08
0.7
AR iR 0.6
0.5

BB . 04
0.3

02
i e . 2l
W BRBR mRK bAx mee 00
i
D: 195648 {3k VPRI BE X
BRIBA

1.0
09
ARK 0.8
0.7
o An 0.6
0.5
- . 04
03
02
il 3 0.1
0.0

WsE  BRERK SR LA H#E
g

B R e BN TR /R TEAT SR BE AR 58 5 [ R/ N R SRR Z | B AR ) SR e b it
2 UHES NT B g i R b 6 R LGS S AR AR S R (H

Fig.2 Niche overlap values of six main biocrust-forming organisms in succession of artificial sand-binding vegetation in Shapotou
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Fig.3 Interspecific association of six main biocrust-forming organisms in succession

of artificial sand-binding vegetation in Shapotou
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Niche characteristics and interspecific associations of main biocrust-
forming organisms during the succession of artificially sand-binding
vegetation in Shapotou, Ningxia, China

Zhang Tian'?, Jia Rongliang', Gao Yanhong', Sun Jingyao', Zhao Yun', Liu Lichao'
(1. Shapotou Desert Research and Experiment Station, Northwest Institute of Eco-Environment and Resources, Chinese

Academy of Sciences, Lanzhou 730000, China; 2.University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Based on the method of space-for-time substitution, we investigated the coverage and frequentness of
six typical biocrust-forming organisms, Cyanobacteria, Collema coccophorum, Endocarpon pusillum, Bryum
argenteum , Didymodon vinealis and Syntrichia caninervis, in four artificial sand-binding vegetation zones estab-
lished separately in 1956, 1964, 1981 and 1987 (representing four succession stages of 64, 56, 39 and 33 years
after sand-binding vegetation establishment, respectively), and calculated their niche widths and overlap values
using different squares as resource states. Then we analyzed the patterns of interspecific relationships among bio-
crust-forming organisms during the succession of artificially sand-binding vegetation in Shapotou area by employ-
ing variance ratio method, chi-square test and interspecific correlation coefficient. The results showed that:
(1) Along with the succession of sand-binding vegetation, the niche widths and overlap indices of the biocrust-
forming organisms varied greatly, the niche widths of cyanobacteria rapidly narrowed (from 3.865 after 33 years
to 0 after 64 years) , and the niche overlap values between cyanobacteria and other biocrust-forming organisms
gradually decreased; the niche widths of B. argenteum and C. coccophorum remained almost constant and both
were higher than that of other types, as well as their niche overlap values were also higher; the niche widths of
D. vinealis, S. caninervis and E. pusillum was relatively small during early succession of the vegetation, but in-
creased significantly with succession processing (from 1.607, 0 and 0.693 in 33 years to 3.699, 3.227 and 3.373
in 64 years, respectively) , and the niche overlap values among them increased simutenousely. (2) The overall
interspecific correlations of biocrust-forming organisms changed from negative to positive accompanied with the
succession of the sand-binding vegetation, and reached a maximum value (¥R =1.15) at the oldest 64 years of
the succession. With the succession of sand-binding vegetation, the association between different biocrust-form-
ing organisms was gradually strengthened, and the community structure and species composition of surface cryp-
togms tended to be stable. This study not only provides a basis for revealing the symbiotic coexistence, interac-
tion and evolution mechanism of biocrust-forming organisms in arid sandy areas, but also serves as an important
reference for the theoretic research and application techniques using biocrust-forming organisms as the new sand-
fixation materials.

Key words: biocrust-forming organisms; artificial sand-binding vegetation; succession; niche; interspecific as-

sociation



