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Abstract: This study investigates the response of plant diversity in the high—altitude lakeside wetlands of Mang Shan to
environmental factors. It not only helps in understanding the adaptive strategies of wetland plant communities to
environmental changes but also holds significant value for the protection of local rare and endangered wetland species. In
this study, methods such as Hierarchical cluster analysis, Canonical Correspondence Analysis ( CCA), and Pearson
correlation analysis were used to analyze 30 plant community plots in the study area, exploring the relationships between

plant community diversity and environmental factors ( soil and water). The results indicated that the plant communities in
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the Lang Pan Lake national important wetland were categorized into four groups; Ass.Carex filicina+Caldesia grandis, Ass.
NympHaea tetragona+Brasenia schreberi, Ass.Caldesia grandis+Scirpus triangulatus, and Ass.Brasenia schreberi+Caldesia
grandis. Among these groups, Ass.Brasenia schreberi+Caldesia grandis exhibited the lowest Patrick’s richness index and
Pielou’s evenness index, while had the highest Simpson’s diversity index, with the Ass. Caldesia grandis + Scirpus
triangulatus showing the opposite trend. The diversity of wetland plant was significantly correlated with soil exchangeable
potassium and water depth and also significantly correlated with water quality ammonia nitrogen. Water depth and soil
exchangeable potassium are identified as the primary factors influencing the distribution pattern of wetland plant
communities. A significant correlation between community diversity indices and environmental factors, the species richness
index of the community exhibited an initial increase followed by a decrease with increasing water depth, while the species
evenness index showed a negative correlation with water quality ammonia nitrogen concentration. The study aims to uncover
the ecological relationship between plant community species diversity and environmental factors in the Lang Pan Lake
national important wetland, providing a theoretical basis for the conservation of rare wetland species and the maintenance of

wetland ecosystem stability.

Key Words: alpine wetlands; community diversity; environmental factors; Hierarchical Cluster Analysis; canonical

correspondence analysis; Pearson correlation analysis
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Table 1 Displacement test for different soil factors of CCA

HIEH T filk e SE thF Gl WEMP)
Soil factor Explains/ % Pseudo {-statistics Significance
BN AK/ (mg/kg) 15.2 5.0 0.002**
SR TK/ (g/kg) 6.1 2.1 0.078
A AP/ (mg/kg) 4.8 1.7 0.162
4T TP/ (g/kg) 2.6 0.9 0.464

A BB SOC/ (&/kg) 2.7 0.9 0.44
13 pH spH 1.8 0.8 0.616
2% TN/ (g/kg) 1.4 0.5 0.774

# P <0.05, % * P<0.01; AK; #5347 available potassium;TK : 424 total potassium; AP ; HEZLH available phosphorus; TP 4% total phosphorus;
SOC : A MLA% soil organic carbon;spH: 13 pH; TN : 2% total nitrogen
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Table 2 Displacement test for different water environment factors of CCA

KT fl R th F Giit WEMECP)
Water Factor Explains/ % Pseudo f-statistics Significance
K WD/ (em) 12.5 4.0 0.008 **
%A NH}-N/(mg/L) 8.2 2.8 0.038 "
7K pH wpH 5.4 1.9 0.104
B TP/ (mg/L) 4.2 1.5 0.21
M TN/ (mg/L) 3.4 1.2 0.286
% NO3-N/(mg/L) 3.1 1.1 0.302
AIVEHEA HLIK DOC/ (mg/L) 1.8 0.7 0.6
BAPLUE TOC/ (mg/L) 1.7 0.6 0.686

% P<0.05, * % P<0.01; WD /K& water depth; NH}-N; &% ammonium nitrogen ; wpH : 7K pH; TP ; 58§ total phosphorus; TN : &% total nitrogen;

NO;—N;ﬁﬁ?‘fL nitrate nitrogen ; DOC AR B dissolved organic car})on;TOC:E‘»/ﬁﬁLﬁﬁ: total organic carbon
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-0.8
J 0.19 -0.56 -0.0079 0.12 =0.72 0.56 J
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* P<<0.05
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Fig.6 Pearson analysis of community diversity index and environmental factors
AK; HRLH available potassium; WD : 7KK water depth; NH} -N: %% ammonium nitrogen;NOQ—N:ﬁ:'iﬁ nitrate nitrogen ; R A Patrick £ & 48
Patrick richness index; D 29 Simpson ZAEPEFE %L Simpson diversity index; H 9 Shannon-Wiener Z #4354 Shannon Wiener diversity index;J
Pielou ¥J5]EEH#4X Pielou uniformity index
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K M BA B BOTR 10 FIE” 19560, S8R AK Sk, T, B3 AK & ks A2 2
BRI T ] 8 R AR R A A 2 S ) SRR A T
3.2 KRB T XS AR 0 A R 22 R Y 5

FEIE 57K 71 CCA HEFF 25 53R B, WD & AU SE W AE ) e VR o A 1) B 7, 2R 50 Bt &
B KR M RE T A B E PR AEYIRETS 09 0 A A BB, ARWEFE T B T 20015 T KR
0—>5 cm, FEAA M F2 L0040 T /KK 20—40 em , FE IV 504 T 7K B 30—60 cm , FEM IV 507 T 7K B 80
em M UL b HEA G 32K GRBR I B S Z0 At Jmy B /K TR PR BIVR R BLA  BROIR B R+ FE M B FERE A (1) - KB
Ab+ T8 B R (TID) 2632+ S B BRE A (IV) -5 FUIESE+ 253 BN (1) . AR KO SRR
ZREZ I EA WA OCHEDY K S BORIE WA 2 B RRAR, U R W R RRAR Y fEAR RS
Pearson AHICH: 7347 3R BIZK BRIE 52 e FE 75 W) Fh Z AR PE AR H00) T 2R 5 K, 5 Patrick F & FE 4548, Shannon-
Wiener ZHEPEFEECE IEAHR 5 Simpson gﬁ‘@%ﬁ%ﬁ*ﬁ?é,ﬁ*7ﬁ(%5 Patrick & & FE 850 B & LA G
(P<0.05) , 5 CA MIBFFE G RAN L, 330 2 TR ) ] 5 o 20000 b A ) 32 S8 3 I R 0 A Ay [ /K AR A 0 1)
P, HFELOKAEREY) R T BEE KGR SEIN, B0 1w BERTAN /KA 05 o 2t 290 0 A 1Y) BB
BT, AR IR R B KRS U S K AR R A KRB IS A0Ai 1) E R 1, S ARG 25 5 — 3L
IR AR FURIE EUR K AR TC LAY =L 88y, T DL B AR Y WSOR T, K AR R ) E 2R FORIR 2
27K A A 0 DGR 3 20 R i ViR B I S XA P AR S AR D, KR B B b Sl i g A Y
AT BN T DIBRIR B FO RS RN, A KO B M = ORI T 33, X K R = A Wi 1 55 , S BUK K
AR R . HR =AM SR LK AE R Y | Y O BR 2RI T KA Rtk 44
R RS AR AR A ITOLS R A o i AR ) (2628 35 S ) |, A IO s e b o S /K AL (58
B R JKEBAL)  FENIV OB REFD g P A (Z63%) /KA (FEmM & =) | TR A K R = A
WSO RE g e T HEAR AR PR = A AR I P R i R R BE TSIV S BE T, i) Pearson
FHOCPE ST R Z AT Pielou 5] BEFREUE 1 3% TAAHSC (P<0.05) |, JE R 2 Fif B A AR 22 0k BE 3G, Tt 8L 40 ol
WD TP A LR A D B S ERER Pielou 45 EEFE AR,

4 g

TR [ 5 0 AR 0 A SR B AT PR R B TR 08 < BOIR 3  + B 5 17 A A A—IK B 1+ B 5%
P N2+ G 5 B A5 R+ ZESR AN . CCA R Hr & SRR W] KR | e K L= A
SRR IR 180 1] 8 T 2 AR R 0 A ) R BERRIE N 1, Pearson MHSCHE 7 M SR W 20 EURITHE Vi W o 249 & B
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