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Fig. 1 The diagrams of the shapes and sampling points of the five lakes
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x1 FFPEEMEMENERCEL: AT =0T
Tab. 1 Zooplankton quantity and biomass determination (Unit: 10000 ind / L; mg /L)
Cladocera Copepoda Protozoa Rotifera
Point Quantity Biomass Quantity Biomass Quantity Biomass Quantity Biomass
1 0.0058 1.142 0.00205 0.599 0.1650 0.0495 0.420 2.1717
2 0.0089 2.471 0.00292 0.806 0.2250 0.0675 0.210 1.3116
3 0.0103 2.605 0.00385 1.015 0.1950 0.0585 0.105 0.1926
4 0.0007 0.252 0.00018 0.052 0.2100 0.0630 0.132 0.7216
5 0.001 0.273 0.00047 0.137 0.0900 0.0270 0.078 0.4764
6 0.0062 1.278 0.00115 0.345 1.1400 0.3420 0.099 1.8796
7 0.0184 3.794 0.00751 2.253 0.6900 0.2070 0.333 4.1307
8 0.0084 2.203 0.00197 0.591 0.8550 0.2565 0.354 3.8578
9 0.0034 1.255 0.00002 0.006 0.2850 0.0855 0.570 5.1344
10 0.0022 0.812 0.00005 0.015 0.3450 0.1035 0.558 5.9504
11 0.0013 0.382 0.00002 0.006 0.4050 0.1215 0.555 6.3598
12 0.0043 1.238 0.00006 0.018 0.2550 0.0765 0.387 3.0401

13 0.0059 1.806 0.00023 0.069 0.4200 0.1260 0.573 3.7914
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F2 OETHEMMBUERCLL: AT
Tab. 2 Phytoplankton quantity determination(Unit: 10000 ind/L)

Point Cyanophyta Cryptophyta Dinophyta Bacillariophyta Euglenophyta Chlorophyta
1 881.07 0 0 632.10 233.49 130.29
2 673.38 0 3.87 788.19 152.22 166.41
3 398.61 0 0 152.22 183.18 374.1
4 168.99 0 2.58 181.89 95.46 127.71
5 250.26 0 7.74 152.22 87.72 286.38
6 811.41 10.32 0 166.41 70.95 237.36
7 428.28 5.16 0 184.47 79.98 251.55
8 517.29 34.83 0 157.38 25.8 245.1
9 437.31 0 0 715.95 116.1 5163.87
10 525.03 0 0 13422.45 183.18 939.12
11 425.7 0 0 27477 76.11 7521.99
12 481.17 77.4 0 264.45 47.73 1949.19
13 478.59 95.46 0 258 77.4 1573.8

3 OEMEMENEMERCLO: LT
Tab. 3 Phytoplankton biomass determination(Unit: mg /L)

Point Cyanophyta Cryptophyta Dinophyta Bacillariophyta Euglenophyta Chlorophyta
1 16.8477 0 0 12.3807 3.6444 0.0715
2 7.7453 0 0.0697 12.659 2.0645 0.4307
3 18.8911 0 0 4.7455 4.0626 0.9191
4 5.1223 0 1.0449 6.8058 4.6775 0.2256
5 9.0634 0 3.1347 6.3509 4.2982 0.8458
6 12.1446 0.1733 0 4.571 3.4766 0.3149
7 2.4106 0.0867 0 4.6097 2.4951 0.4425
8 9.3159 0.5851 0 3.9696 1.2642 0.374
9 4.6315 0 0 16.5808 12.6789 2.9081
10 2.9705 0 0 10.7996 12.5713 11.0923
11 2.361 0 0 4.6612 8.4222 3.2452
12 3.173 1.3003 0 5.5377 5.7555 2.4808
13 2.3715 1.6037 0 5.0932 3.7926 3.5878

x4 EHSFITERE

Tab. 4 Principal components statistics information table
Factor Latent root Contribution rate (%) Accumulative contribution rate (%)
1 5.913 29.565 29.565
2 4.338 21.691 51.256
3 3.261 16.320 67.576
4 1.749 9.368 76.644
5 1.328 8.745 85.689
6 1.337 6.639 92.328
7 0.673 3.363 95.691
8
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F5 BEFHRiERE RSP EEF
Tab. 5 Data alignment in factor loading matrix
Items 1 2 3 4 5 6
Cladocera quantity 0.799 0.447 0.212 0.209 0.253 0.017
Cladocera biomass 0.721 0.447 0.194 0.313 0.238 0.020
Copepoda quantity 0.816 0.222 0.333 0.132 0.381 —-0.003
Copepoda biomass 0.809 0.244 0.317 0.115 0.395 0.002
Protozoan quantity 0.383 0.604 —-0.207 —-0.596 —-0.169 0.153
Protozoan biomass 0.409 0.492 —-0.058 -0.737 -0.120 0.108
Rotifera quantity —-0.641* 0.631 0.107 0.254 0.059 -0.166
Rotifera biomass —-0.564 0.725 0.100 -0.144 0.250 —-0.086
Cyanophyta quantity 0.205 0.349 0.391 -0.041 -0.707 -0.023
Cyanophyta biomass 0.495 -0.379 0.351 —-0.026 —-0.552 -0.077
Cryptophyta quantity -0.093 0.400 —-0.696 0.508 -0.236 0.152
Cryptophyta biomass -0.093 0.400 -0.696 0.508 -0.236 0.152
Dinophyta quantity 0.052 —-0.841 -0.169 —-0.034 0.256 0.130
Dinophyta biomass —-0.039 -0.821 -0.292 -0.132 0.280 0.165
Bacillariophyta quantity -0.523 0.164 0.478 —-0.067 0.074 0.674
Bacillariophyta biomass —-0.397 -0.154 0.639 0.180 —-0.109 -0.233
Euglenophyta quantity -0.073 -0.270 0.851 0.310 —-0.236 0.049
Euglenophyta biomass -0.849 0.119 0.334 -0.136 0.169 -0.038
Chlorophyta quantity —-0.617 0.275 —-0.069 —-0.168 0.201 —-0.629
Chlorophyta biomass -0.738 0.300 0.256 0.041 0.128 0.503
*: Negative values indicate that the values are in negative axis
2.3
6 6 , ,
, (0.969) , 0.799 0.969,
(0.945) (0.961) 0.721 0.945, 0.816
(0.960); (0.865) (0.916) 0.961, 0.809 0.960 ,
(0.823); (~0.986) (-0.849)
(-0.986); (0.924) (-0.738),
(0.929); (0.888); (0.944) ,
(0.810) 0.725 0.865,
2.4 (-0.841) (-0.821),
2 Q 5 ) ,
13 5 , 12 (0.916)
13 9 11 ; 1 (0.823) ,
2 4 ; 3 (0.851), :
5 78 6 (-0.986) (-0.986),
; 10
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3 (0.924)
3.1 (0.929), -0.737
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Tab. 6 Data alignment in rotated factor loading matrix

Items 1 2 3 4 5 6
Cladocera quantity 0.969 -0.060 -0.056 0.148 0.130 -0.073
Cladocera biomass 0.945 -0.005 -0.142 0.067 0.142 -0.048
Copepoda quantity 0.961 -0.158 0.180 0.064 0.003 -0.073
Copepoda biomass 0.960 -0.139 0.173 0.090 -0.010 -0.068

Protozoan quantity 0.206 0.062 -0.076 0.924 0.238 -0.001

Protozoan biomass 0.201 0.023 -0.164 0.929 0.225 -0.009

Rotifera quantity -0.089 0.865 -0.242 -0.183 0.178 0.190
Rotifera biomass -0.034 0.916 -0.030 0.188 0.025 0.257
Cyanophyta quantity 0.082 -0.050 0.024 0.136 0.888 0.035
Cyanophyta biomass 0.065 -0.631 0.286 -0.103 0.536 -0.202
Cryptophyta quantity -0.056 0.110 -0.986 0.038 0.024 -0.043
Cryptophyta biomass -0.056 0.110 -0.986 0.038 0.024 -0.043
Dinophyta quantity -0.234 —0.574 0.214 -0.237 -0.577 -0.055
Dinophyta biomass -0.344 -0.528 0.175 -0.130 -0.662 -0.035
Bacillariophyta quantity -0.141 0.217 0.160 -0.064 0.075 0.944
Bacillariophyta biomass -0.160 0.238 0.410 -0.570 0.314 0.117
Euglenophyta quantity 0.080 -0.145 0.433 -0.642 0.483 0.309
Euglenophyta biomass -0.435 0.655 0.296 -0.210 -0.043 0.380
Chlorophyta quantity -0.337 0.823 0.134 -0.035 -0.109 -0.322
Chlorophyta biomass -0.256 0.484 -0.050 0.108 -0.019 0.810
2 13

Fig. 2 Cluster dendrogram of plankton at thirteen sampling points

, -0.70 0.888

(0.944)
(0.810)

[11,12]
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STUDY ON PLANKTON OF DIFFERENT CATEGORIES OF LAKES IN SUMMER BY
MEANS OF PRINCIPAL COMPONENT ANALYSIS, FACTOR ANALYSIS AND
CLUSTER ANALYSIS

GONG Luo-Jun'?? ZHANG Shi-Ping’, XIONG Bang-Xi', LIU Ding-Zhu? LI Jin-Zhong® and CAO Jun'

(1. Fishery College of Huazhong Agricultural University, Wuhan 430070; 2. Hubei Provincial Fishery Technical Extension Center,
Wuhan 430060; 3. Hubei Provincial Fishery Scientific Research Institute, Wuhan 430071)

Abstract: In order to understand the change regularity of the lake ecosystem deeply and provide basic data for lake
fishery and management, the author measured the plankton in five aquaculture lakes, Liangzi Lake, Futou Lake, Chaipo
Lake, Nanhu Lake and Yezhi Lake respectively, in Wuhan in summer 2007. SPSS was used for principal component
analysis and factor analysis of quantity and biomass of six phyla of phytoplankton and four species of zooplankton of
five lakes. Two analysis results were different, which was attributed to the difference between two methods. The com-
bination of the above methods would effectively improve the accuracy of analysis result. The result indicated that the
first principal component of planktons of the 5 lakes was cladocera and copepod quantitative and gravimetric factors;
the second was rotifer quantitative and gravimetric factors and chlorophyta quantitative factor; the third was cryptophyta
guantitative and gravimetric factors; the fourth was protozoan quantitative and gravimetric factors; the fifth was cyano-
phyta quantitative factor; and the sixth was euglenophyta quantitative and chlorophyta gravimetric factors. In addition,
SPSS was also used for hierarchical clustering of quantity and biomass of each phylum and species of plankton of the
five lakes, and 13 points were divided into five categories, that is, Points 3 and 5 of open water zones of Liangzi Lake
and Futou Lake belonged to one category; Points 1 and 4 of enclosed aquaculture zones of Liangzi Lake and Futou Lake
and Point 2 near Liangzi Island belonged to one; Points 6, 7 and 8 of Chaipo Lake belonged to one; Point 10 near the
sewage drainage outlet of Nanhu Lake belonged to one; and Points 9, 11, 12 and 13 of Nanhu Lake and Yezhi Lake be-
longed to one. According to the analysis, the above results are caused by urban wastewater, domestic wastewater and
aquaculture production.

Key words: Phytoplankton; Zooplankton; CA; FA; Lake; PCA



