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Abstract: In order to explore the relationships between the vegetation and environmental factors in Bayanbulak Swan Lake alpine
wetland, vegetation survey was conducted and environmental factors, including water table ( WT) , total nitrogen content (TN) ,
soil organic carbon(SOC) , and total phosphorus (TP), were measured in 2014 and 2015. The results showed that a total of 35
plant species belonging to 19 families and 27 genera were identified in Bayanbulak Swan Lake alpine wetland. One-way ANOVA re-
vealed that species composition and richness were significantly affected by the surface water level. Species richness and Shannon-
Wiener index increased, and the Pielou index decreased with the decreasing of surface water level. The RDA and partial RDA ana-
lyses revealed that four environmental variables totally explained 67.9% of total variations in species composition, of which the gross
effects of WT and TN on species composition were significant and the net effect of TN was also significant. However, the gross and
net effects of SOC and TP was not significant. Overall, our results indicate that WT and TN are two important determinants of the
vegetation composition and its distribution in Bayanbulak Swan Lake alpine wetland.
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Fig.1 Distribution of sampling sites in Bayanbulak marsh
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Tab.1 The plants in the Bayanbulak Swan lake wetland
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S24 T Utricularia vulgaris LB vS R
S25 ENIIp/ 4] Gentiana macrophylla Je Rk JehH
S26 REZH Saussurea japonica i NEHE
S27 ] 1 Jp iH Gentiana riparia TR y AN
S28 K4 Triglochin palustre K A&R) IKFEL)E
S29 KEEE Carex rhynchophysa PERL B
S30 ER Achillea millefolium F R
S31 hkE4E Lomatogonium rotatum T EE nyEvia
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Tab.2 The main plant community types in the Bayanbulak Swan Lake wetland
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Fig.2 The diversity index of plant community in different surface water regime
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Tab.3 Correlation coefficients between environmental variables and the
first four RDA ordination axes and ordination summary

RS R T B M ERR o2 %h ERE 5 4 %
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SOC 0.214 -0.899 ** 0.368 0.107

+HETN -0.468 -0.860 ** -0.114 0.166
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Fig.3 RDA biplot between environment factors and plant communities(a) ,species(b)
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Tab.4 Gross and net effects of environmental variables on species composition
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(24.26% ~40.90% ) 5 RDA2 fli 52 55 35 07 SC (0T 490 0 2 1 ) Ak 2050 g 0 4 07 35 oA 326 1) B 2 /K °F- , 3X FT i
SR A R B 3% 43 W 5% SR AR T 2R 4. T 5P i T 3R, AR B, JG LA R P R P R w
O AR TP A R (0.044% ~0.085% ) , H AR EPED | S EE 02 PR Wk i AR D
I,S0C 5 TP & B PRI AL K 2+ g oy &
4.3 MEFEEXNEYEENENEEE

FH T RE R A0 53 A B9 FREE IR - 22 [R1AT: 7 A 2 2 0 AH A A Sk (AR AN [ R 5 [X] % 4 ol 4
Fo A B R RBEATAE NN, . ARG AI 52 B2 T, KAV X A 4L RS S ) BT A 24% , 38 5] B 3 7K
TR R RE TR0 (RN HA 10% , RIKE] i E K. 13855 40 X b 4 AR S 04 SN R 57.5% , 3K
F B FEIKF(P<0.05)  fHH A B 48 & 5 0 ESUN (P<0.05) FIERUN (P<0.01) 353 B 2K F. 3l
— S5 R R R W] BE R VR IR K AR S SR A A BAE K SCR S sg i T 335 406 35 1 ) 3L
St AR AT [R5 i AR A VA ) P R 2

ARG 4 FhEREE NIRRT B A0 v KRG TR 0 M AR M VR P Fh 2L BT 67.9% |, 3X Uk BH IR 4%
IR 1T AR R P A 1 R A8 5. LA WIFSR 3R I, SR R 3 WA B 20 Ak 1) T i A 32 B2 R AR B A
YIRS e PR GE 1 R SR R TRT AL ) R A ] s R T R AR L DR YT L g R A A
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WIRET (FIE & B WER 2 38 IR, BOARZA 41 YRR IRBEIR R T HEABETE ARG 21.47% .
KA I AE BT S, BERZEE 5 DR, BARRE 77 AR, BT TR T A R R
31.7% L WA IR 55 TR A RS AR RN E S 151 AER AR SR TRT B PRI PR X A
TR IR R A 77.1% L T A L TR I 5 R 5 VR R AT R R A, A N AR A
Wy R LSRR TR 50, DRI B3 PR 3R X e 2 e B 40 11 ] A R R P 5 K. L0 38 D i 5 0 5 R PRI
RIS R TR R RV S AL B0 32 SRR 4.

AT UL, KA 5 PR - 48 TN 57 225 M) U 5 1 6 o R R VA 0 AT ) VR 0 R 2 Rk 1) S S R b
RBUK B LR T W) T 2 U B0 TN 5 ey, W R SRR By TR, 3R AR AL ARG 35 |
A PR 7K B AR ) R R R A T BB S S L5 A1 5 o e FE VA PRI MO AR W V& A o 4 145 20 A )22 A i
TR 0 s o — ) RIS [ R H SRR X, AR 98 KK RE ( Cygnus eygnus) /INRIE(C. colum-
bianus) JEERKRE(C. olor) MRS ( Sternahirundo longipene) FE B e \NrE i fERIX HEMA LS. MEH
WFFEFIT, R T I W 0 L Y A e Sy, S K R, S R T R R G S R AT R AN IR
PRI 12 XI5 VR T b KR RS 55 22 8 S R B A S M R S 3 L e R RS WA I, R AR AR
IR XA AR YT A (EUAE X I B BUK XA 2R M RROK X B 4R BUK X B 7K SO 5 AR P 3 v &5
F 4 F I MAR R BPIRES , HERA G Z BN T4, IR I 2 il B BB 0 B 2 . Rt AR A SR A o
S5 ST RIS R AR S R 5 2R St iy S | UL DX BRI P 24 bk B 08, 5 TR OO SR
UG B b K FREE R0 L ISR A B Y TG 445 TV 3 0 b I B R K DX TR, T R s Ak AR BUK X TR
PR, LAERF KRR IG5 & n N 2 3 0 T £ A B4
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