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Dynamic analysis of niche and interspecific association of dominant algae species

in Zhalong wetland
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Abstract: To better understand the annually structural changes and succession rules of algal communities, the algal
communities was analyzed in Zhalong wetland, which involved the dominant algal group, niched width, MFG ( Morpho-
Functional Groups) , niched overlap and connection coefficient. Results showed that the total of 311 species from 8 phyla
were identified. The algal species richness was the highest in summer, and its dominant species in the whole year were
Chlorella stenostis and Cryptophyllum rodentuma. The species and density of dominant species varied with spring
( Chlorophyta sp. and Chrysophyta sp. ) , summer ( Chlorophyta sp. and Cryptophyta sp. ) , and autumn ( Cryptophyta sp. and
Chlorophyta sp. ), indicating that the water environments exhibited the seasonal fluctuation. The dominant algal species
were divided into three large niche groups judged by niche width and MFG functional groups. The seasonal variation of

" nutrient-poor shallow water type" in

dominant algal species reflected the fluctuation of wetland water environment, from
spring to " nutrient-poor mixed water type" in summer and " nutrient-neutral still water type" in autumn. The wide niche

algal species in each season reflected the seasonal variations and could be used as ecological indicators for reflecting the
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Zhalong wetland water environments changes. The niched overlap values could reflect the competition between dominant
species in different seasons, with the proportion of 0, >0.6 was 42.86% (spring), 28.57% ( summer) and 25.00%
(autumn) , respectively. The resource competition among dominant species was the most prominent in spring, with the
species of Chrysospora sp. dominating. In summer, it reached a relatively stable state, with the dominant species such as
Chlorophyta sp. dominating, and the competition of Cryptophyta sp. intensified in autumn. Interspecific association tests
showed that the overall interspecific associated algae were positively correlated, but the algae in Zhalong wetland was
relatively less. The results of variance ratio method showed that VR values were all greater than 1, indicating that there was
a positive correlation between dominant species of algae communities under independent null hypothesis. Statistical W-value
test results showed that the overall association of dominant algal species in Zhalong wetland was not significant in the three
season, indicating that the overall association of dominant algal species in Zhalong wetland was loose and tended to be
random, and the community structure was unstable due to the great influence of external disturbance on community stability.
Based on the Chi-square test results of 18 dominant species throughout the year, only 4 pairs of 171 interspecific pairs were
extremely significant positive associations, while the other pairs were not significant, which also indicated that the
composition stability of dominant species in Zhalong wetland was poor, and the results of Jaccard index also confirmed this
conclusion. The analysis indicated that the niched algal communities in Zhalong wetland exhibited obviously seasonal

fluctuations, and could be adopted as the ecological indictors for reflecting the water environment variation in the wetland.
Key Words: Zhalong wetland; algae; dominant species; niche; interspecies association
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Fig.2 The composition of species and seasonal distribution of algae density
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Table 1 Density (D, x10*cells/L) ,dominance( Y) and niched width(B)of dominant algal species

s 1] 3 Fh Kz spring H 7 summer FkZE autumn
label  Phyla Dominant species D Y B D Y B D Y B
Pl T M 2 4
Al . .02 .52 — — — — — —
Chlorophyta Ankistrodesmus convolutus 0.99 0-028  0.525
3 T 2
A2 %ﬁtﬁ{,$,&45q 2.96 0.084  0.416 — — — — — —
Ankistrodesmus falcatus
A3 PEME 2R — — — — — — 047 0027 0272
Staurastrum dejectum Breb
S
A4 VIR . — — — — — — 0.52 0.029 0.520
Scenedesmus quadricauda
e 2T Y s
A5 ﬁa{_/l/ﬁ(% 2.24 0.063  0.971 1.04 0.026  0.433 0.84 0.036 0.342
Ankistrodesmus angustus
IINERPE
A6 bk — — — 071 0027 0477  — — —
Chlorella sp.
NE A B
A7 — — — 0.91 0.03 0.301 — — —
Selenastrum Minutum (Nag). Coll ?
A i
A8 pEERR - - - — = — 04 005 023
kistrodesmus acicularis
B R B
A9 Staurastrum margaritaceum — — — 0.55 0.02 0.402 — — —
(Ehr.) Mar.
3 G o st
A10 WIEERAER - — = — = — 064 003 0.5
Qocystis lacustris
g ) R R
B PR RIE R — — — 139 004 038 106 0052 0637
Cryptophyta Chroomonas acuta
I [
B2 "o 3.36 0.095 0.631 1.4 0.041  0.353 1.25 0.08 0.754
Cryptomonas erosa
s Lo e e
Cl1 1‘%@1]] HERe AR . 1.39 0.039  0.197 — — — 0.46 0.029 0.394
Euglenophyta  Trachelomonas volvocina
D1 %@l ] &%%&%@ . 6.47 0.163  0.739 — — — — — —
Chrysophyta Dinobryon serlularia
D2 FPRHEAETR 304 008 0589 20— 00— @ o— = — —
Dinobryon sociale
D3 k%ﬁﬁ;%ﬁ%’ﬁ . 4.19 0.106  0.799 — — — — — —
Dinobryon bavarium
T LTI
El — — — — — — . .021 .34
Bacillariophyta Rhopalodia gibba 0.36 0-0 0.349
E2 SRS FF — — — 0.82 0.024  0.305 — — —

Synedra ulna
7 TR Y BT sD B Density; Y. 2 i e B Mcnaughton dominance index;B;ﬁE?’ﬁﬁfﬁﬁJﬁi}{E Breadth value; A1—A10; £ 34
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K2 BEFREMBMESTMLERELR(0,)

Table 2 Niched overlaps( 0,, ) of dominant algal species in spring

HHFh S 0,
Dominant species Al A2 A5 B2 Cl D1 D2
A2 0.352
A5 0.721 0.601
B2 0.481 0.750 0.782
Cl 0.512 0.105 0.397 0.504
D1 0.571 0.695 0.893 0.762 0.118
D2 0.555 0.200 0.839 0.429 0.084 0.754
D3 0.588 0.569 0.884 0.517 0.105 0.817 0.806

x3 EFREMBMESMEERER(0,)

Table 3 Niched overlaps (0, ) of dominant algal species in summer

D Ou
Dominant species label AS A6 A7 A9 B1 B2

A6 0.413
A7 0.710 0.210
A9 0.437 0.297 0.638
B1 0.650 0.343 0.939 0.747
B2 0.809 0.528 0.268 0.115 0.321
E2 0.147 0.173 0.117 0.098 0.089 0.166

R4 UEERABMESMERER0,)

Table 4 Niched overlaps ( 0, ) of dominant algal species in autumn

RN = Oi

Dominant species A3 Ad A5 A8 A10 Bl B2 Cl
A4 0.600
A5 0.379 0.664
A8 0.096 0.686 0.228
A10 0.179 0.071 0.397 0.003
B1 0.345 0.835 0.485 0.664 0.243
B2 0.625 0.878 0.588 0.467 0.283 0.902
C1 0.284 0.460 0.358 0.162 0.013 0.668 0.577
El 0.083 0.506 0.173 0.841 0.004 0.491 0.373 0.121

PRFIE LSO ESFEEORT 0.600 FHE, HFEN 12 4H(42.85%) HFH 6 41(28.57%) . FkZH 10
H(27.78%) , ZTAESMNEESEFBR, MK FHESSTEKAZS,

2.3 RBFBEKBES T

H1ZR 5 AT, LRI s SO F M Rh R S A SCIBME i 7 22 LU VR (SR T 1, RIS R AT,
DUHFPEE IRV 1) S E SCIE s SE i WAERE IR A SRR W] LR 3 S SR UL 3 M S ASCHR P A 1 3%
(Xo sy <W< Xo o5y ), ZWFL e 1t by O FAFPARE A ()G A EER S5 55 AN, o TR AILE | A0 5T S0 T 7 A 1R S )
BOR RS IATRE
2.4 R EIERZS

Fof e R4S 16 AN [R) P AR I 18] 2l 28 (8] 2041 B AR B OCHRYE . B —RORS 3607 0k il e o S BAE RAF AR 22
WA T3 A 98 Rl 45 B HR A R Jaccard 45 Bt — 0G50 R T S5 SRR ES PR AN S35 (G R X, DLk 51 520
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FIBIFIC AR SE OC R . FLIE IR S SR A B R ES MR I 45 R XA I 25 gk 6 Iras . 7 171 Rt
4 AP R B RIS R (X >6.635) , 70 B TE T 22 N A SR (1) 3 AT, 25 S e 5 T R
PEPE(18.12) AR S K MU HE 3 (18.67 ) K HETE A 9 355 S5 HE R HE 4 (15.07) 1% 3 DRI TERR /I
RSP AR DX SO 0 B SR AE IR 53 A o MeAh  TERK R A LRI B 1 ASFPT, 250 AT 8 5 5 R 21 4k
(8.70) ,iZ AR 322 H AR WAV A /K AR X 35, FL B A X IR 45 06 R AN B3 (X2 <3.841) , Jaccard 5 B 45 SRt B
IE Tk —45i8

x5 HEEHZEEAEMBMEXERKE
Table 5 General interspecific associations of dominant algal species
c G FHE
(X505 » X505 ]

£ T2 K gEiT W B df R R

Season Variance ratio Test statistics W Degree of freedom Critical value Verification results
#Z Spring 1.41 12.69 7 [2.71, 14.07] TECIRAS i 3
B Z& Summer 1.22 11.05 6 [1.64, 12.59] TERIA i 3
FkZE Autumn 1.09 9.84 8 [2.73, 15.51] LERIA

®6 BEMBMNFKITERS

Table 6 X7 correlation test of the dominant algal species

G5 X
Species mumber Al A2 A3 Ad A5 A6 A7 A8 A9 Al10 B1 B2 Cl1 D1 D2 D3 El
A2 0.02
A3 0.02 1.63
A4 0.19 0.02 2.40
A5 0.42 0.81 0.24 0.42
A6 0.19 094 097 1.69 0.42
A7 0.17 0.23 0.00 0.17 1.05 0.17
A8 0.19 0.02 0.97 0.19 3.80 0.19 1.52
A9 1.50 0.29 0.13 0.03 0.01 3.71 0.08 0.03
Al10 0.48 0.00 1.34 094 0.81 0.02 023 0.02 2.40
B1 1.09 0.04 180 3.75 0.27 2.69 6.24 0.02 0.00 0.04
B2 0.07 0.22 0.13 0.07 042 0.07 0.33 0.07 0.06 0.22 0.02
C1 0.24 0.00 0.07 0.24 1.51 024 1.18 2.17 0.21 0.00 0.08 0.01
D1 0.56 0.04 0.22 1.09 0.27 0.02 272 1.09 0.00 0.04 0.01 0.02 1.68
D2 0.02 0.34 0.01 0.60 0.15 0.02 151 0.60 0.05 0.10 0.17 0.00 1.24 18.12
D3 0.19 0.02 0.02 0.19 042 0.19 152 1.69 0.03 048 0.02 1.69 0.24 18.67 15.07
El 0.02 0.34 0.01 0.02 1.02 060 203 870 0.81 0.10 0.30 0.00 0.00 2.29 1.74 2.92
E2 0.02 0.00 0.22 0.02 0.81 048 0.23 324 0.22 0.00 0.04 0.22 336 0.04 0.34 0.02 1.46

M3 FTLLE 171 Bt 15 AR [ RS RE B2 4R (Ae =0.67) , R B R B9 IEBR A 1, 5 B8
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