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Fig. 1 The sample sites of Taiyuan Fenhe water reserve area
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Temporal and spatial distribution of Chlorophyll concentration in Taiyuan Fenhe water reserve area
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Tab. 1 Correlations between Chlorophyll and other environmental factors
IABE[H ¥ Environmental factors

R IR Eh TR AR S I W WA AR AR SBE AL

CODy, COD, WT  Tair DO TN NH,-N TP N/P
1% Correlation 0.735" 0.709" 0.070 0.042 0.180 0.134 0102 0307 0540 —0.557

==
I Ve 0.000 0.000 0432 0.642 0.042 0.133  0.251 0.000 0.000  0.000
Significance
N 128 128 128 128 128 128 128 128 128 128

V. 7E0.05 7K ORI _E 5538 AR O **, 7E0.0 17K P (AU b 32 35 AH 5%

Note: “*” and “**” denoted that significant differences [* (P<0.05) and ** (P<0.01)] were determined

T (3R 2), B H 50 BB BT S 5oy, HARRE 77
Z= B4 51 889.453% . 73.908% 77.666%Fl
76.430%.
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Fig. 3 Correlations among Chlorophyll, CODy;,, COD¢,, TP and N/P
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Tab.2 Principal component analysis (PCA) of the environmental factors of the Taiyuan Fenhe water reserve area in flooding season

6H June 74 July 8 H August 9H September
PC1 PC2 PC1 PC2 PCl1 PC2 PCl1 PC2
Eigenvalue 7.009 2.830 6.573 1.557 6.340 2.203 5.225 3.183
% of variance 63.722 25.731 59.751 14.157 57.639 20.028 47.496 28.934
cumulative % 63.722 89.453 59.751 73.908 57.639 77.666 47.496 76.430
H4%2 Chl. 0.882 0.295 0.974 —0.064 0.981 0.098 0.933 —0.249
LR TR TR 2 CODyy, 0.930 0.264 0.982 -0.141 0.992 -0.011 0.893 -0.291
b5 7 % & CODg, 0.938 0.243 0.970 -0.196 0.993 —0.067 0.847 —0.362
K WT 0.802 0.435 0.741 0.175 0.034 0.983 0.780 0.476
S Tair 0.762 0.599 0.698 0.450 -0.025 0.985 0.546 0.092
pH -0.065 0.885 -0.260 0.436 0.360 0.305 0.315 -0.797
R4 DO -0.716 0.573 0.259 0.847 -0.726 0.135 —0.287 —0.520
ME TN 0.700 —0.659 0.715 0.175 0.447 -0.103 0.356 0.866
A NH,-N 0.820 —0.511 0.719 0.361 0.936 -0.012 0.468 0.848
B TP 0.862 -0.458 0.909 —0.304 0.930 —0.241 0.928 0.166
R L N/P -0.916 -0.221 -0.834 0.319 -0.897 —0.269 —0.738 0.517

B, BB, BAE. &&. A, KIEAES3. S5,
S7. S8EER KT HFIME. 8 AMPCAHEF &,
MR, MR RS, WEFAE. 28, B
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. OHMPCAHET R R 4¢3 ARk Sh 48 20/
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NYEF=EELE PN
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M SR AR H, FK AR RAE S A )
SRIEAE BRI A 2 B EARAR 2,
SRR TR IR FROAR G BE B AR — B, B T e
()22 ) o3 A 22 5 /N e TH FI8 H S145 AR AT i 22
R, HARH 0 & RAE SE L ZE RN, RPEA
KB SSFRI Y RN 2 EZ R A K. %
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Fig. 4 PCA ordination chart of the physical and chemical factors of the Taiyuan Fenhe water reserve area in flooding season
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TEMPORAL AND SPATIAL VARIATION OF CHLOROPHYLL AND THE
CORRELATION ANALYSIS WITH ENVIRONMENTAL FACTORS IN
THE TAIYUAN FENHE WATER RESERVE AREA IN
FLOODING SEASON IN 2014

LU Hong-Rui', LU Jun-Ping', LIU Qi', XIE Shu-Lian', FENG Jia', CHENG Ge’ and ZHANG Jian-Min’

(1. School of Life Science, Shanxi University, Taiyuan 030006, China; 2. The Administration Committee of
Fenhe Scenic Spot of Taiyuan City, Taiyuan 030002, China)

Abstract: Principal component analysis (PCA) and Canonical correspondence analysis (CCA) were used to investigate
the relationships between environmental factors and phytoplankton of the Taiyuan Fenhe water reserve area in flooding
season. Meanwhile, it studied the temporal and spatial distribution characteristic of chlorophyll concentration and the
correlations between chlorophyll and other environmental factors. The results showed that chlorophyll concentration
appeared some spatial and temporal difference in the Taiyuan Fenhe water reserve area, ranging from 5.83 to
181.00 mg/mS, and the mean chlorophyll value in July is higher than that of the other three months. The S8 sampling
site reached to a maximum value at 181.00 mg/m3, whereas S1 has the lowest level of mean chlorophyll value. Signifi-
cantly correlation was found between chlorophyll concentration and COD),,, COD¢,, NH} -N, TP, N/P and pH. Princi-
pal component analysis indicated that the factors affected the environment of Fenhe water reserve area including phyto-
plankton biomass, organic matters, nitrogen and phosphorous nutrients, hydrologic and meteorological conditions as
well as photosynthesis intensity of water. Chl, CODyy,, COD¢,, and TP had significant effect among them. Through
Canonical correspondence analysis, there was some difference of relative abundance among Cyanophyta, Chlorophyta
and Bacillariophyta, but insignificant difference of spatial distribution. It was also revealed that the different correla-
tions between environmental factors and sampling sites.

Key words: Taiyuan Fenhe water reserve area; Chlorophyll; Environmental factors; Correlation; Principal component
analysis; Canonical correspondence analysis



