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Correlation analysis of environmental factors to Spirulina
(Arthrospira) distribution and abundance

XIE Li-Dan  WANG Su-Ying" DONG Shi-Rui

(Tianjin Key Laboratory of Food Biotechnology, College of Biotechnology and Food Science, Tianjin University of
Commerce, Tianjin 300400, China)

Abstract: [Objective] In this study, the distribution of Spirulina (Arthrospira) during July to
September 2015 in Bohai wetland and its surrounding waters was researched. Bohai has a long
coastline and relatively diverse types of wetland which provides perfect conditions for the study.
Moreover, the correlation between the distribution of Spirulina (Arthrospira) and environment factors
was analyzed. [Methods] The relationship between the number of Spirulina (Arthrospira) and
environmental factors was analyzed through correlation and grey relational analysis. [Results] The
number of Spirulina (Arthrospira) was dramatically and positively related to pH, salinity, TN, TP, COD
and NH3-N (P<0.05, P<0.01) while was significantly and negatively correlated to DO (P<0.05,
P<0.01). The number of Spirulina (Arthrospira) was negatively correlated with temperature as well, to
which the correlation was not significant (P>0.05). The result of grey relational analysis demonstrated
that the order of the correlation degree of various environmental factors on the number of Spirulina
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(Arthrospira)  had  following  orders:

COD>pH>TN>temperature>TP>DO>salinity>NH;-N.

[Conclusion] Spirulina (Arthrospira) widely existed in Bohai coastal wetland and its surrounding
waters. The environmental factors that had the most and the lest influence on the distribution of
Spirulina (Arthrospira) were COD and NH;3-N, respectively.

Keywords: Spirulina, Arthrospira, Environmental factors, Correlation analysis, Grey relational analysis
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Figure 1 Sampling station along the route of the Bohai sea coastal wetlands
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Table 1 Spirulina (Arthrospira) quantity from 18 sampling points in Bohai sea coastal wetlands

%5 No. B+l Quantity range (x10* ind/L) FH%R Average number (x10* ind/L)
T1 110—201 194
T2 76—113 98
T3 102—134 111
T4 9-28 17
T5 86—121 103
T6 103—148 127
Bl 1328 17
B2 19-29 23
S1 99—-134 112
S2 65—82 79
L1 121-146 135
L2 87-118 107
L3 18—42 25
N1 187213 197
N2 346-392 364
N3 291-332 321
N4 145201 178
N5 218287 255
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Figure 2 Cluster analysis of Spirulina (Arthrospira) from
the 18 sampling points
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Table 2 Multiple comparison of environmental factors in water samples from 5 regions

%' PR E & ey HhE AR B e A
No. pH Temperature DO Salinity TN TP COD NH;-N
T 8.62b 30.42 a 3.17b 2.51c 2.16 ¢ 0.48 a 32.78 ¢ 0.39¢
B 7.51c¢ 29.01 a 4.61a 6.62b 335D 0.15b 2831e 1.34b
S 8.66 b 2951 a 425a 1.51d 1.85¢ 0.14b 60.71 b 0.58 ¢
L 8.03¢ 2833 a 2.18 be 1.86d 0.73 d 0.11b 30.93 cd 0.08d
N 9.94 a 24.61b 0.39d 29.66 a 13.48 a 0.39a 167.41 a 242a
TE:a.b.c.d, e WEZE LR, FIRA AT FEE TR 2257 1.3 (P<0.05), brf ARl 7R FOR 4R 2% 7 A .2 (P>0.05),

T. B, S, L. NZMiPhRHE, WL, iZR, 107, NS HIX.

Note: a, b, ¢, d, e are the results of the multiple comparisons. Rows marked with different letters indicate that the difference is significant (P<0.05),
while the same letter state the opposite (P>0.05). T, B, S, L, N represents Tianjin, Hebei, Shandong, Liaoning, Inner Mongolia respectively.
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Relationship between Spirulina (Arthrospira) quantity and environmental factors from 18 sampling points
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Table 3 The value of grey association degree between Spirulina (Arthrospira) quantity and environmental factors

1% KT Environmental factor JRHERFE Correlation degree HEF Sort
pH 0373 2
Temperature 0.342 4
DO 0.279 6
Salinity 0.272 7
TN 0.363 3
TP 0.331 5
COD 0.375 1
NH;3-N 0.267 8
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