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Quantitative Classification and Ordination of Plant
Vegetation in the Bosten Lake Wetlands
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(1. Life Sciences Institute, Xindiang Normal University, Urumai 830054, China;
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Abstract: TWINSPAN, DCA and CCA methods were used to classify plant community types
and determine the relationship between vegetation and environmental factors in order to
evaluate the influence of environment regulation on vegetation in the Bosten Lake wetlands in
Xinjiang. TWINSPAN results showed that the vegetation in this region could be divided into
seven associations, which were distributed along the wetland shallow water zone, marsh
zone, bush and tree lakeshore zone and xeric shrub zone. These associations were: Ass.
Typha angustata, Ass. Phragmites australis+Ty. angustata, Ass. P. australis+Ty. angustifolia,
Ass. Tamarix ramosissima—P. australis, Ass. Populus euphratica-Ta. ramosissima, Ass. Salix
matsudana—Ta. ramosissima, Ass. Ta. ramosissima. These associations were also well reflected
in the DCA ordination graph. The CCA results were basically consistent with the DCA results,
and showed that the vegetation distribution patterns correlated with major environmental
variables of soil water content and total dissolved solids. The species characteristics and
ecological structures of wetland vegetation in the Bosten Lake wetlands were single and simple.
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Dynamics and interactions of water and salt were the main factors that influenced the
distribution of vegetation in the area. This study confirmed that planners and managers of
nature reserves in this area should take the two major environmental factors of soil water
content and total dissolved solids, and species characteristics into account during decision-

making processes.

Key words . Wetland vegetation; Two-way indicator species analysis ( TWINSPAN) ; Detrended
correspondence analysis (DCA) ; Bosten Lake wetlands
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60 km, BgdLTE 20~25 km, TIFLZ) 1000 km?, 2
TR R KA IRZK I . LT i 1872 R T —£L
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AR)BERE, B, AR e, m RS, R
FERF—FE T W BEHLIEE 2 ~3 NEA/NE T (KN A
Imx1m), JRdsgEMREAEY AR &



38 AL S e T

%533 %

FE . m SR, B FEAAREIR . RIES K
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FEAEGE I X 1 IR R P

XoJ e M 90 90 Y 1 b A B S S RN HE I 1 43 AT
/. SR A PC-ORD for Windows ( Version 5. 0) %
AL 4T TWINSPAN 43 2%, Sk i CANOCO for
Windows ( Version 5. 0) # 4, i 47 Hij [n] % 4% |
DCA HEJ¥ . CCA HEJF#1 Monte Carlo #:36:%%
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I HoKr TWINSPAN 4325 25 5 5 S PRy AR A2 5 X
S G, WA SR 7 A EERYREIAR (E
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KRG, HEA BT ~ VI 25050 a4 AR Y
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FLEREHL O, 11 A 12, EF A T T I W T 4R
TR 1100 1 RN R P 8 ke HL R U £ 50 ~
100 m 4k, 4K 1039. 5~1042. 8 m, &AM

D1 ‘ N=28
D2 | N=22
D2 | N=6
D3 | N=6 D3 | N=16
D4 | N=11
D4 | N=2 D4 | N=4 D4 | N=5 D3 | N=3 D3 | N=3
D5 | N=8 D5 | N=3
8. 22 18. 19, 1. 3. 4. 24, 25. 2. 14, 6. 7. 9. 1.
20. 23 5. 13. 26 16. 21, 10 12
15, 17, 28
27
Ui VI V v 11 Il I

D: HHira; N: BB 1~28 FORHMGS, | KREFHNA; T 2% + REFHEEN; I &5+
JKIIERN ;s IV ZRBEMI-SZEREA; V. I -Z BRI, VI, BH - BRI, VI, 2RI

Mo T,

D. Division of plots; N: Number of plots; 1-28 represent plot codes. 1 : Ass. Typha angustata; 1l ; Ass.
Phragmites australis + Ty. angustata; 1l . Ass. P. australis + Ty. angustifolia; IV . Ass. Tamarix ramosissima—
P. australis; V . Ass. Populus euphratica—Ta. ramosissima; VI. Ass. Salix matsudana—Ta. ramosissima; VI,

Ass. Ta. ramosissima. Same below.

7 1
Fig. 1

TELHT RS 0 4 TR IR M AR W B R 28 M E IR TWINSPAN 43 2Bk E
Dendrogram of TWINSPAN classification of 28 plant communities plots in Bosten Lake wetlands
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575 S 155 o P g B N 7/ B € B
i H 40% ~60%,
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sima) , &R 8 Al 22, FEBEAMAE TR PY R
5 6 A 1 ELEFE W 75 2 800 ~1000 m &b 1 2 LK
Ab, WK 1039.7 ~1041.1 m, HIEIL ALK E,
A ULERBRE , MEIREVR LA Z BN G e XL, FEER
AL R B A B b B, W PR A A e . HEAE
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Fig. 2 Two-dimensional graph of DCA ordination for the
28 plant communities plots in Bosten Lake wetlands
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Jry SGREHL I 3 A S R B A AR, W A A S
(S31 F1 S18) K LA A 75 3 FH = 35 A A 3 M i) i

AT 3534 F DCA HEFF K e e, ek
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ARARL o DCFATR % A A% Jrg S Bl 1 JHE - 438 5 7K s A A
FEARAR, X {0 I 0 A U 1 A P AR B A —
EESTERER, WKEEW ., KR TRA
Y ABE, ZHREH0 . I RHIE R T R
Wb
3.3 HEEFEWEEFRFHZM

FI R 18 38454 Monte Carlo A 360# 1 45 35
BAR R A B R R B (simple effects) M & 1F 52 i
(conditional effects), WA T i £5 ¥ 35 48 &[] #H
YIREE Z e G R L A e R 27280 R
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DCA Axis 2
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DCA Axis 1
A AR Hygrophyte X H7EFEY Mesophyte
< FEHIY Xerophyte

S1:. HZE A4 ¥ Halogeton arachnoideus; S2: M i Ulmus
pumila; S3; FMAINEEE Myriophyllum verticillatum; S4. 7Kk
Typha angustifolia; S5 Mtk Kochia scoparia; S6: 4l HlifT
3¢ Lepidium obtusum; S7. Z¥i#& Ml Tamarix ramosissima;
S8. B % Suaeda altissima; S9. i@ ¥ Setaira viridis;
S10; Ml Salix matsudana; S11; & Artemisia sp.; S12; 41
THR#E Rumex rechingerianus; S13. #i#4 Populus euphrati-
ca; S14. fEAELE Karelinia caspica; S15: JKZk%E Chenopo-
dium glaucum; S16. #MH-#84%0% Cynanchum sibiricum; S17:
AP Ranunculus sceleratus; S18: 3% Phragmites austra-
lis; S19: W& S. glauc; S20: BRI € 46 Inula britanica;
S21. WA ¥ Taraxacum sp.; S22. FLE Mulgedium tatari-
cum; S23. WFEREL Atriplex fera; S24. Ji&#] Cirsium lanatum;
S25. WiELE Convolvulus arvensis; S26. ih#iAK Halostachys
caspica; S27. ¥¥aF s Galatella songorica; S28. iy %L
A. centralasiatica; S29: ¥ Populus sp.; S30: ¥ Echinoch-
loa crusgalli; S31: K& F il Typha angustata; S32. FRAR N
3 Polygonum lapathifolium, T[] (Same below) ,

3 HHEIER T EEYYFE DCA ZHHIFE
Fig. 3 Two-dimensional graph of DCA ordination for
the main plant species in Bosten Lake wetlands
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43.9 fi144.3) ; X 2 DI F( L EKE LS
b)) ZEHT [0 BE BT A2 il i Monte Carlo 4 56
(P<0.05) 420 T 71. 4% Ry EE(E B &, Hd+
A KRR A S R B R Z (44. 3%) .
£ 1 BERRR ST S EE ML

Table 1 Simple and conditional effects of each variable
obtained from the forward selection
s T MK ZEFN  Simple effects
Environmental TR (%) FiE P
factors Contribution ~ F value P value
LA b 43.9 27 0.002
Soil water content ‘ ' '
BE
Total dissolved solids 26.7 16 0.054
pH 16 0.9 0.614
Wk Altitude 13.2 0.7 0.758
SRES AT {52 Conditional effects
Environmental Tk (%) Fig Pt
factors Contribution  F value P value
j—u“‘/»\ =N
A 44.3 27 0.002
Soil water content
SEHhE
Total dissolved solids 271 17 0.034
pH 17.1 1.1 0.38
W Altitude 11.4 0.7 0.81

FP P AT S R IR T AT R AR 1AL
Wb HG A CANOCO FRESKUIR UG, LUK 4 %
{57 CANOCO Ff Ko Wi I FF B2 IR T S
WYY RECIRAEE , I8 CCA J7 % WL 91 93 5
W 32 R T HEIT 07, 3% CCA — 4k
R (L 4) [ 4 shaRBa TR ki Bk
R, RBK IR RO 5 R
TR, LB HE I i 3R T8
KT S HEF ARG K, 53k BT A5 17 1 2%
WRER B T A LR

IR 40Tk R DL T 2 FRBS P T L
Sk BTG ARTERE 4 shRR R, R R S EREE A
TS S e R 1 43 05— FR S T M

0.8 ] DS
REHE s14
X
$32
$10
24 P s +HEKE SWC
S11 22
X <A ¥R Altitude
S29 A
S31
~ s s7 18
% s23 ¢ S17&
< szesxx
16 4 +528
o X $13 +
S$17g07 S24 4820
s’ & A
S9 s21 s3
X «
$12 0 s15
X XS
S25 S5 S6
-0.8 *s8
-1.0 1.0
CCA Axis 1

AR ERY) Hygrophyte X H7EHi% Mesophyte
< LAY Xerophyte
SWC. Soil water content; TDS: Total dissolved solids.

E 4 HETEEEREEY TR CCA Z4HFE
Fig. 4 Two-dimensional graph of CCA ordination
for species in Bosten Lake wetlands

Ty VRARRHE . 55 1 B, 58 2 HER R AR (R
43914 0.4668 1 0.3013, 4 1 HEFP4lS HHE& K
HEWEEIEMXEER(R=0.8725, P=0.002);
FoHF S HE L G ERE B EIEMHXKER(R=
0.8729, P=0.034), 5+ pH HEIEFHXKER
(R=0.7021, P=0.38), Sk EIEMH KRR (R=
0.7451, P=0.81),

CCA HEFFIE (& 4) 55 1 il S5 e 1 RS ) 7 DA FR
BT SRR, 5 2 Mg R AR
HAEK, NE4HaTEL, HESKE, B&H%
IR TR FREE R s R A A 0 S A D e VR
I, BEE BRI, W TR K
R BEK R ZE B 2%, SFEEGR R T ek
I, AR EE, IR RSk
B2 k., CCA HEFIE (18 4) 5 DCA HEF 18 (1A
3) ek - HA B A AR

4 e

ARSI 6 R S0 T T V1 R 0 B I ST 4
HA— 8 I ORI . B A e ok
F, TWINSPAN REHEAS [F] 25 71 1) 1 Hh A% ) 1 7% o3
TF, B—RRIE S B PR, S —4
AR 1 AR 0 A 6 TN I W U K T e, Ky
WEh TS, WP LIKE RS A N E, REE
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(KAEMW) BV (BN, 7% d e Fh
KA AR B P AR SE, TWINSPAN
Gy S A R UMb S e T A AR A5 K SCAR R
EEKR,

M DCA HEFF4E R A, 5 TWINSPAN 4325k
PP ) FEAR 3R, ASHIFZE X6 130711 380 ) i Y b A
P MHEF AT 45 30, 1220 X AR ]
P 7 ANEENAL ) Sr Bl KAl . 2 + K
BT, I K RN | -2
FRM, M- BARAIN R Z R AR, 7 A BEA A
T B KA (Ass. T, Ass. IT) ., 78 P
(Ass. 1) . #ARTFHEMAF (Ass. IV, Ass. V| Ass.
VI) . BEFENT (Ass. VI 4 N EsE

MR IR EEARIE LR B B, — 5 AR A
Xof HoA s B B — /2 B AR R PEY . ARHF5E DCA
HE PS5 S0 ) 2 155 0 000380 30 e A A 2K
R YIRS AT R AT R RS KR
MR &, CCA(K 4) 1 DCA HE)v E (K
3) SR B B R A, o, CCA S 1 HE
FPii S S K ERE R B FEEMALXRR(R=
0.8725, P=0.002); % 2 Hi/rihs L0 &k
HEEFIEME KR (R=0.8729, P=0.034),
X2 N (LS KRR E ) ok
T 71, 4% MBS B, b H e E oK fE A Y
(S B % (44.3%) ., @it CCA HEFE /¥,
IR T RS0 9 08 1 Y 1 R 0 R D 0 B SR AR Ak
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