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Canonical Correspondence Analysis of Algae Composition and Its Environmental Factors of Typical Sections in
Dongting Lake, China
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Abstract: This research was performed in 2010 at 6 sections of Dongting Lake, aiming to investigate the algal species. A total of 72 kinds of al—
gal genera(species) belonging to 7 phyla were identified. The algae had an abundance ranging from 67.2x10* cells* L™ to 161.9x10* and obvi-
ously different across the sampling sections in the three seasons, for example, Nanzui had the highest and Wanzi Lake had the lowest mean al—
gal abundance across the 6 sampling sections. The algal community was dominated by Bacillariophyta and Cryptophyta, and significant differ—
ence was found on algal composition across 6 sampling sections. Overall, Margalef values varied from 3.64 to 4.03, while Shannon—Wienner
varying from 3.03 to 3.24, both showing well water quality. Canonical correspondence analysis(CCA ) was applied to explore the relationship
between algal species and environmental parameters by CANOCO 4.5. The species—environment biplots were drawn based by the result of
CCA. The result showed that dissolved oxygen(DO) and total nitrogen(TN) were the most important factors influencing the distribution of algal
species across the 6 typical sections, for example, Cymbella sp., Merismopedia sp., Navicula sp., Nitzschia sp., and Gyrosigma sp. were chiefly
influenced by DO, while Melosira sp., Cyclotella sp., Cryptomonas sp., Euglena sp., Peridinium sp., and Stephanodiscus sp. were chiefly influ—
enced by TN, and A nkistrodesmus sp., Scenedesmus sp. and Synedra sp. were chiefly influenced by both DO and TN. Besides these, the other
factors just like biochemical and chemical oxygen demand, total phosphorus(TP) and pH were also important to the algal species.

Keywords: Dongting Lake; algae composition; environmental factors; canonical correspondence analysis(CCA )
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Figure 1 Sampling sections in Dongting Lake
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Figure 2 The temporal and spatial composition of algal community in typical sections of Dongting Lake
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Figure 3 The temporal and spatial distribution of algae density in
typical sections of Dongting Lake
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Table 1 The condition of water quality of typical sections in

Dongting Lake
REEWTE RS BOKE BUME CFWIE BE BEF
S1 DO/mg-L™* 9.90 5.66 7.82 I
TN/mg-L™ 2.11 1.14 150 >V (2.0)
TP/mg-L* 0.09 0.06 0.07

BODs/mg L™ 3.11 1.83 243
COD¢/mg-L* 1057  7.27 8.38
NH;-N/mg-L™* 0.5 0.03 0.24

pH 800 7.89  7.94

s2 DO/mg-L* 927 533 792
TNmg-L' 182 111 147
TP/mg-L" 012 006  0.09

BODs/mg-L* 3.07 1.45 2.39
COD¢/mg-L*! 11.6 7.68 9.29
NH,-N/mg-L*  0.76 0.12 0.38

pH 1 8.18 7.84 7.95

S3 DO/mg-L™* 9.72 5.59 7.87
TN/mg-L* 1.79 1.23 1.44
TP/mg-L™* 0.08 0.06 0.07

BODs/mg-L* 2.54 1.38 1.83
COD¢/mg-L*! 10.0 6.33 8.00
NH,-N/mg-L*  0.25 0.15 0.21

pHE 8.30 7.48 7.90

S4 DO/mg-L™* 891 4.87 7.25
TN/mg-L™ 3.17 1.83 2.34
TP/mg-L* 0.10 0.05 0.08

BODs/mg-L* 3.34 1.72 2.35
COD¢/mg-L* 1170  6.27 9.68
NH,-N/mg-L*  0.62 0.13 0.30

pH & 7.97 743 7.74

S5 DO/mg-L™* 7.88 4.73 6.24
TN/mg-L™ 3.07 1.40 213 >V(2.0)

TP/mg-L* 0.12 0.07 0.09

BODs/mg-L™ 443 2.92 347
COD¢/mg-L*  13.03 837 11.01
NH;-N/mg-L*  0.77 0.12 0.34

pH & 813 768 197

s6 DO/mg-L* 933 553 733
TN/mg-L' 280 160 204 >V(20)
TPmg-L" 012 007 009

BODs/mg L™ 4.40 0.64 223
COD¢/mg-L™* 8.53 6.80 7.53
NH;-N/mg-L*  0.39 0.11 0.21

pH{E 8.32 7.88 8.08
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Figure 6 CCA biplot of algal species and environment factors of
typical sections in Dongting Lake
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Table 2 Codes and frequency distribution of algal species in sampling sections for CCA(% )

RIG i SRS oL TF# BEAJE ] ARiIREM
1 B2 B (Cymbella sp.) 100 100 100 66.7 100 100
2 P-4 (Merismopedia sp.) 66.7 66.7 66.7 333 333 333
3 £ 4B (Ankistrodesmus sp.) 333 66.7 100 100 100 66.7
4 i (Scenedesmus sp.) 100 100 100 100 100 100
5 £ ¥ 8 (Synedra sp.) 100 100 100 100 100 100
6 H4% B (Melosira sp.) 100 100 100 100 100 100
7 FHE B (Navicula sp.) 100 100 100 100 100 100
8 INEREE(Cyclotella sp.) 100 100 100 66.7 100 66.7
9 ZFIEPE (Nitzschia sp.) 100 100 100 100 100 100
10 HL03 (Gyrosigma sp.) 100 100 100 66.7 66.7 66.7
1 SEALFE(Stephanodiscus sp.) 100 100 333 333 66.7 100
12 [4%3% ( Cryptomonas sp.) 66.7 100 66.7 100 100 66.7
13 #23E (Euglena sp.) 66.7 66.7 66.7 66.7 100 333
14 2 I PE( Peridinium sp.) 66.7 66.7 333 66.7 100 333
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Table Composition of algal species in sampling sections of Dongting Lake
& 5 M 220R) & 5  k08)
1 %%3E["] Chlorophyta % Scenedesmus sp. 37 k(] Bacillariophyta fh8E# Frustulia sp.
2 FHHWE Westella sp. 38 BRI EE Cocconeis sp.
3 K P Chlamydomonas sp. 39 A% ¥ Gomphonema sp.
4 S YEBR Ankistrodesmus sp. 40 WatT ¥ Fragilaria sp.
5 S I Schroederia sp. 41 B P& Cymbella sp.
6 BRI Dictyosphaerium sp. 42 B # Amphora sp.
7 4 ¥ Ulothrix sp. 43 Hi5C 3 A chnanthes sp.
8 BB, Pediastrum sp. 4 8L Gyrosigma sp.
9 +5¥ Crucigenia sp. 45 445 Stephanodiscus sp.
10 1 A B Closterium sp. 46 PSP Pinnularia sp.
11 S B # Actinastrum sp. 47 %5 ¥ Diatoma sp.
12 VU Tetrastrum sp. 48 4853 Eunotia sp.
13 VUF3E Tetraedron sp. 49 BT Asterionella sp.
14 JNERBE Chlorella sp. 50 SEEEBE Caloneis sp.
15 ZTEPE Golenkinia sp. 51 W% PE Cymatopleura sp.
16 2S B PE Coelastrum sp. 52 ZMBE Hantzschia sp.
17 % ¥ Cosmarium sp. 53 SEARFEE Tabellaria sp.
18 I EGEPE Staurastrum sp. 54 FLEVUBKFEE Attheya zachariasi
19 Ui A B Closteriopsis sp. 55 5[] Cyanophyta WEEFYERE Dactylococcopsis sp.
20 SEERBE Pandorina sp. 56 Bi ¥ Oscillatoria sp.
21 ZSBR¥E Eudorina sp. 57 SEZUBE Merismopedia sp.
22 ZRHPE Chlorogonium sp. 58 £ 2% Anabaena sp.
23 JIMEEE Characium sp. 59 433k Raphidiopsis sp.
24 ERFEFE Sphaerocystis sp. 60 & ER¥E Aphanocapsa sp.
25 FLREPE Preromonas sp. 61 B2 P& Lyngbya sp.
26 THEEBR Micractinium sp. 62 THEEFE Microcysti sp.
27 FFERPE Planktosphaeria sp. 63 JEBE Phormidium sp.
28 BRHIEE Coccomonas sp. 64 #3%]"] Euglenophyta # ¥ Euglena sp.
29 BREEWEE Oocystis sp. 65 Ji ¥R, Phacus sp.
30 REBE] Bacillariophyta 4113 Synedra sp. 66 FEIZEE Strombhomonas sp.
31 ZIE B Nitzschia sp. 67 FEWPE Trachelomonas sp.
32 FHEBE Navicula sp. 68 4:¥E17] Chrysophyta HEZEPE Dinobryon sp.
33 YEEPE Surirella sp. 69 £ fs# Mallomonas sp.
34 INREE Cyclotella sp. 70 FA "] Pyrrophyta Z B ¥ Peridinium sp.
35 $ETPE Stauroneis sp. 71 ¥ Ceratium sp.
36 HHEWE Melosira sp. 72 [ ] Cryptophyta & ¥ Cryptomonas sp.




