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Abstract; Algae are sensitive to the changes of water environment. The species composition and individual quantity of algae
are closely related to the living environments and change with environmental variation. Therefore, algae are usually used as
an indicator to assess river health. Aquatic algae can be divided into periphytic algae and phytoplankton according to their
inhabiting behaviors. In previous studies, some researchers applied phytoplankton in river health assessment, but some other

researchers applied periphytic algae in river health assessment. However, as regards which of periphytic algae and
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phytoplankton is more suitable in river health assessment, or whether no significant difference exists in the suitability of
periphytic algae and phytoplankton in river health assessment, very few studies have been reported so far. In this study,
taking Jialing River and Wujiang River as the subject, 11 sections in total were set in these two rivers, and the physi-
chemical characteristics of water environment and the periphytic algal and phytoplankton communities at 11 sections were
investigated in September, 2015. By using periphytic algal index of biological integrity ( Pe-IBI) and phytoplankton index of
biological integrity ( Ph-IBI), together with comprehensive pollution index ( CPI), the health status of Jialing River and
Wujiang River were assessed. It was shown in this study that seven core parameters including total algal taxa number,
Cyanophyta taxa number, Chlorophyta taxa number, individual proportion of Nitzschia, individual proportion of dominant
taxa, Shannon-Wiener's diversity index, and evenness index, could be screened when the Pe-IBI was applied in the health
assessment of Jialing River and Wujiang River. The negative correlations of Pe-IBI to CPI, total nitrogen content, and lead
content of river water were found, which means that the biological integrity of periphytic algae decreased with the
deterioration of water environment. However, when the Ph-IBI was applied in the health assessment of Jialing River and
Wujiang River, only one core parameter ( algae density) could be screened. Moreover, no correlation of Ph-IBI to
comprehensive pollution index or to any of twelve water environmental factors was found. Our study revealed that, for rivers,
periphytic algae is better than phytoplankton to indicate the water environmental quality, and consequently, periphytic algae

is more suitable than phytoplankton to be used in river health assessment.

Key Words: periphytic algae; phytoplankton; river health assessment; biotic integrity index; comprehensive pollution

index; Jialing River; Wujiang River
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Fig.1 Location of Jialing River and Wujiang River in Three Gorges Reservoir region and the sampling sites set in these two rivers
J1.J2.J3.J4.J5 J% 16 5 B VLAY WF 52 Wi T, Six monitored sections in Jialing River; W1 . W2 W3 W4 J W5 5 VT 5 53 Wi T, Five monitored

sections in Wujiang River
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£ ( Phytoplankton index of biological integrity , Ph-IBI) PFA/MA 25 |, 2% [ PN AN G STk 7341 F43 b 5080 4 vl
REME, P45 G L BRI B R 2 4R 0 T R A B AR 5 B REE AR E KT 4 KJE ik, B

X AR BN SRR Y 22 DR S BN Ak Y B H(3R 3) .

F1 KFREBALIERRERE (mg/L)

Table 1 Standard limit values of physi-chemical indexes for water quality assessment

KB Water quality category

F8FR Index

I2% Mk mzs B V%
pH 659
DO(=) HIFIHR 90% (5 7.5) 6 5 3 2
IN(<) 0.2 0.5 1 1.5 2
TP(<) 0.02 0.1 0.2 0.3 0.4
NH;-N( <) 0.15 0.5 1 1.5 2
CODy, (<) 2 4 6 10 15
Chla( <) 0.001 0.01 0.026 0.16 1
cd(<) 0.001 0.005 0.005 0.005 0.01
Ph( <) 0.01 0.01 0.05 0.05 0.1
INASAS( =<
;I‘e’x ;;:limc)ydohexane 0.0005 0.001 0.003 0.005 0.008
Eﬁj lq; Tﬁf}fﬂf) 0.0005 0.001 0.002 0.005 0.01
Eiﬁi;gheml 0.001 0.005 0.009 0.014 0.02

pH :FRT% & , Potential of hydrogen; DO % fifft 4, Dissolved oxygen; TN &%, Total nitrogen; TP ., Total phosphorus; NH;-N: 20 &, Ammonia
nitrogen; COD, : PR e N =8 , Permanganate index;Chla; ! |4 & a, Chlorophyll a; Cd: 4, Cadmium ; Pb: £, Lead; I 5. oA K , Class T water
quality; 1 28,58 25K, Class Il water quality; I35, %58 =28/K i, Class T water quality; IV 55 PUJS/K T, Class IV water quality ; V2. 458 2%

JKJ, Class V water quality

®2 ETREFREBEHEHKRIENIR

Table 2 Water quality grading on the basis of comprehensive pollution index

. i K i %= R

ST AN 4TS 4 .
PP A5 Rating Excellent Good Moderate Poor Very Poor
iNGiEsl , , , , ,
IR 1% % IIES V% ES
Water quality category

CPI (0,0.17] (0.17,0.49] (0.49,1.00] (1.00,2.14] (2.14,5.69]

CPI FIRKIRLEA 15 Y4550 (CPI, Comprehensive pollution index)

R3 BREEVETEETNNREENSH

Table 3 Candidate bio-parameters selected for algal biological integrity assessment

e BRI SR SRR
Types Algae candidate bio-parameters Attributes of bio-parameters
PR ZE L BERE TR EITH(ML) FoKF i R
Species composition WA TR EITR(M2) RSP b i 5 e A A
LR TR EAOTR(M3) TR S L i) o BE A o B
TERE AT BOT R (M4) RSP b Tk e A e B
BRI (MS) B TR IR B 2
A B (M6) BRLA TR RR AR 20 L B
LRI (MT) B I B A B s e A S
kB (M8) BRLA TR RR SRR o 200 L 8K
ARART 5 BE WP L (M9) WP HITHRL By 2 TR
Relative abundance SRIELLAI(M10) BRUEST ISR AU
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T, A RIS W T PRI A ) S B e SR g I 5 AR A %) Rk v 108 B A I 5 T T P 2 A 4 S B80T R
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Table 4 Valuation criteria for algal bio-parameters
BT ek T W& T K ik 1T BE TR ik T W T4 44 ek
SHEFERAZHL SHETHR S IMERERAI S SHETH R RIZEL

it 2 3E (X)

Deviation degree

Parameters W'l’lUSC
scores decrease

with disturbance

Parameters whose
scores increase

with disturbance

i 5 B (X))

Deviation degree

Paramctcrs VVhOSC
scores dccrease

with disturbance

Parameters whose
scores increase

with disturbance

X<-100% 10 0 0<X<25% 4 6
-100% < X<-75% 9 1 25%<X<50% 3 7
=75% < X<-50% 8 2 50%<X<75% 2 8
=50% < X<-25% 7 3 75%<X<100% 1 9
-25% < X<0 6 4 X>100% 0 10
X=0 5 5
2 éﬁ% E 0.50 Fo .
. R T; 045 1 __
2.1 FETFEEATT YRR K R P 4 %@ 040 | ] “
o — § § N e =.g L ] —
RS RAFRY, G UL BB 23605 B o0 |
YLFE80(H (CPI {H) 7F 0.17—0.46 JEHE N (& 2) , H 430 §=; 025 |
WEO RV K TR CPLPH (L 0.29, 4 g R, B2 0% i
=] .
BEBETL IO BT, CPL IR 0.19, K% A £2 ono "
(=%
R HAR TR IS WU T B CPT BN 0.17, K T %% g0

JI J2 J3 J4 J5 J6 W1 W2 W3 W4 W5
WS W Monitored sections

PR AR X P T TRV A AR B SR R R
AW SRR 1Y 2 B S VK BORE X 8822, CPT -
BIE R 0.41 K FTEH MBI R,
2.2 HAEFEREY M (Pe-IBl) WM 45

WA 1Q B VT J5 1 R 18 0], 76 % 5 AR s Ak
Yy E P, N 22 Ak 2 W S 8 e 2 i o
T 8 AN XA BE 1B B A ) S MU B 2 A T B T i A S PROT R SR B B ST R 22
T ] Aoy Bt Bl JT =L PR et ] A SRR B I S 2B A SR A B R
W, BT = AL 353 2 BT LU RN B A 2R PR R B (R S AR OC (3R 5) , HLS IR BB IS I8 45 10 A8 1k, AR 4l
iR Z PR R R B R R B AL O S, B A ISP AR 7 AN
YIS BN R O A BT DA 36 1 2 04 A ) e B P DA DA ] i A R (3R 6)

R5 IRIEHREN 8 MEERRRIEENSHZ HH Pearson 18X MES

B2 EREISISHREENSATHREHR(CP) &
Fig.2 The comprehensive pollution index values of all monitored

sections in Jialing River and Wujiang River

Table 5 Pearson correlation analysis of second-round-selected 8 candidate periphytic algal bio—parameters
M1 M2 M3 M14 Ml16 M17 M19 M20

M1 1
M2 0.477 1
M3 0.188 0.445 1
M14 -0.024 0.289 -0.04 1
M16 -0.232 -0.504 -0.315 -0.147 1
M17 -0.629 " -0.756 ** -0.407 -0.185 0.786 " 1
M19 0.756 " 0.708 * 0.437 0.113 -0.688" -0.956 " 1
M20 0.026 0.48 0.387 0.288 -0.786"" -0.743"* 0.664 1

* FoREFNE P<0.05; * * FRESWEE P<0.01

http ; //www.ecologica.cn



3840 JAE = 40 4

F6 IHEHMEEBRREYSTTEMY (Pe-IBI) IEMHZOENSH

Table 6 Core bio-parameters for biointegrity evaluation of periphytic algae

R OEY S i ot 4 e i
Core bio-parameters of periphytic algae Attributes of metrics Response to disturbance
Ml Fift 7K S L By A b i FEAK
M2 TR L 1 5 b e WA
M3 Fift 7K S L Fr) o B A o REA
M14 ESIA B e L NI V5% e L STH RAARG
M16 S DU BE /R il R TH
S, (n, n;
M19 =- 2‘1 (7) lng(T) WA

H: ZRVEREGn: SARELS: FIEE R, 5 i A%

M20 J=H/H o 1 =ogy S, R S Sy AL FeEAER

G« 1.5.4 B Wy se B R FR B B TR (736, % 7 AU A B 2 8oh (B D AR 28 B 4%
WU A S0 S8 5 hR W 22 8] 1) O 25 B RN SRAR BN 5 W 1T 2420 A 0 S 800 IR, SR )5 15
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Table 7 Grading criteria for periphytic algal biointegrity evaluation of Jialing River and Wujiang River
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Table 8 Grading criteria for phytoplankton biointegrity evaluation of Jialing River and Wujiang River

I SE % {7 K ol % 2%
Rating Excellent Good Moderate Poor Very Poor
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Table 9  Correlation between algal biological integrity and water environmental factors of Jialing River and Wujiang River

VAYAYAN PR B 7 A

Hexachlorocyclohexane ~Methylparathion  Pentachlorophenol

CPI pH DO TN TP NH;-N  CODy,  Chla Cd Pb

Pe-IBI -0.842%* 0432 -0024 -0735** -0497 -0316 0159 -0352 0215 -0.825** 0304 -0.438 -0557
Ph-IBI 0208 -0.161 -0291 0.159 0167 0313 0253 -0293 0013 0259 0.4 0.09 0.037
* FRER B E P<0.05; * « FREFWEE P<0.01
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