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Ecological Stoichiometric Relationships of Periphyton Community Elemental

Composition and Variations of Water Quality in the Chaobai River

CUI Jing-guo' , SHAN Bao-qging', WANG Shuai’

(1. State Key Laboratory of Environmental Aquatic Chemistry, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China; 2. Chengyang Branch of Qingdao Environmental Protection Bureau, Qingdao 266109, China)
Abstract: Carbon (C), Nitrogen (N) and Phosphorus (P) of water and periphyton were analyzed in the Chaobai River to investigate
how anthropogenic river pollution affected the periphyton community and its elemental composition. The results of this study showed that
NH," -N and NO, -N accounted for 52% , 28% of TN in the Chaobai River, respectively, while 1. 6% , 38% of TN in the Baihe
River. TP concentration in the former (0. 104 mg-L™") was 21 times higher than the latter (0.005 mg-L™"). Coefficient of variation
(CV) of periphyton C, N and P in the Chaobai River and Baihe River were 0.55, 0.41, 0.62 and 0.24, 0. 13, 0. 18, respectively.
This indicated great variations of periphyton elemental composition in the Bai River than in the Chaobai River. Binary logistic analysis
was used to determine factors that affect periphyton distribution. TOC, TN, NO_ -N, NH, -N, TP, pH, ORP and conductivity were
used in this analysis and the result showed that TP was the key factor which can interpret 87. 3% of the correct ratio. Periphyton C, N
and P had strong correlations and N was the key element of periphyton composition. N: P can track variations of water TN: TP and this
periphyton stoichiometric characteristic can be used as indicators of water pollution. TP was the key pollution factor that determined
changes of periphyton N: P. This study laid the foundations of investigating variations of the periphyton community and its effect on
structure and elemental cycling of higher trophic levels.

Key words : periphyton; ecological stoichiometry; N: P ratios; Chaobai River; N-P imbalance
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Fig. 1 Location of the Chaobai River and distribution of sampling sites
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Fig. 2 Spacial distributions of water quality

parameters in the Baihe and Chaobai River
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Fig. 3 Carbon, nitrogen and phosphorus content of

periphyton in different locations
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3.1 EmEMNEY SRR
K43 57 ¥4k 2% TOC TN NO_ -N NH, -N
TP ,pH \ORP FIHL 3R] A AP A A7 R K
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TP 4372535 21 A5 11 A 5 R E HL 5% F1 TOC
(2 B AN [R). DA SR 40k BE B8 20 A T LA 25
Bl KA B IR IR JE A 9 B K 4
it — 2o Mg JE N AE Wy A R R K
WIS AR & KRS A AN X — IR
AR (AN 1, BAR0), 17— IC Logistic
WL AT, 7 R < T e 2R A 45 R
Cox & Snell YLiE R EUFN Nagelkerke P52 R E53 5] R
0.601 F1 0.829, Hosmer 5 Lemeshow & % i 3 1k
Sig. =0.911, ¥ /R BRI A BEAE# 4 28k
TR A AWK R A TE Y T0I T 6 255 0]
91. 7% 1 94. 7% . [F1 )AL 23 by Fe B TP 7] LA Fi U]
87. 3% F{ IEH 2R ( Chi-square = 42. 321, P <0.001).
Rt , 456 DL 338 53 B AT AR TP R 5% e
JA N HEAE S 5 ) R R R
FIR KR TP & & 67 F B 51 280K A5
(<0.02 mg-L~") JWFRI A, I3 F o0 7K 5 U Jg T 11 ~
IV 257K (0. 02 ~0.3 mg-L™"). TP M4 fin S Bk &
BB IR, BRI SE 0 AE  EEm , J b T
T G AT R0 AR 7 1 oh A A 4 1)
TR Y.
3.2 JHMNAEY C N PILREXR
C.N.PILRZME MM CK R (F2), %
M C-N N-P C-P U532 ¥ B AP DA 4 i 1Y T 38 20 1k
kA, MR (DNA .mRNA rRNA) FI#% 15 R (ATP .,
BERR LR ) % A CNPIT 3 ; L Ath 48 M 20 A8 43 4n itk
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Table 1  Differences of water pollutants in water containing periphyton or not

ren SHY T0C ] IN ] NO;-N NH; -N P 1 i ORP EE%F%?]
/mg-L~ /mg-L~ /mg-L~! /mg-L~! /mg-L~ /mV /S cm”

£l Mean + SD 3.8+£3.0 6.4+2.0 2.6+1.4 0.3+0.6 0.01 £0.02 8.83+0.63 164 £22 0.5+0.3
Min ~ Max 1.3~12.7 3.2~1.4 0.0~6.6 0.0~2.4 0.0~0.09 8.03~10.40 87 ~209 0.3~1.3

TG0 Mean +SD  15.4+9.9 11.2+10.9 2.6=x1.9 6.3+7.0 0.11+0.07 9.00+0.58 126 £22 2.6 3.0
Min ~ Max 7.2~49.5 2.5~46.4 0.2~6.8 0.2~24.3 0.03~0.29 7.87~10.15 83 ~167 0.6 ~13.2

TR DA A ) A A B K A

N ¥ 4 2 1 21 11 1 1 6
SR A A REUE

1)Mean = SD F/RIMH + FrifEZE (standard deviation) ; Min ~ Max ; 785 /)ME ( Minimum ) 2] # K {E ( Maximum ) 783 [

KEY) MERR L R EZEEA A CN, A
TPy 4 A B Ak 43 M ¥ ( extracellular organic

matters, EOM) R & C, ~N& NP/ N JTZE AL uph
fErE, E 5CElPRIBT /27, I IENFEC R P Z
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R2 FANEY CNP TEZ ER S57KEFR5 FRW IR B A8 3 % F (Spearman) V)
Table 2 Spearman correlations coefficients for periphyton CNP and water pollutants
W H i C AN P TN NO -N  NH; -N TP TN, TP pH ORP R
AN 0.913* 1. 000 0.753* 0. 082 0. 057 0.242 0.012 0. 054 -0.136 -0.085 -0.052
W p 0.552¢% 0.753% 1. 000 0.307 0.427* 0. 416" 0.486* -0.458* 0.027 0.212 0. 305
N:P 0.015 0.259  -0.531* -0.372" -0.506* -0.329 -0.720? 0.714* -0.257 -0.239 —-0.491?

1) BAAFRI B EHC, b a AAFRAE 0. 01 AR T REFECWR) ; b UFRAE0.05 KF T RE (BUR)
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