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Abstract: The effects of thirteen water quality parameters ( Conductivity, pH, Dissolved Oxygen, Biochemistry Oxygen
Demand, Chemistry Oxygen Demand, Total Nitrogen, NH,-N, NO,-N, NO,-N, Total Phosphorus, PO,-P, SiO, and Cl)
on the distribution of epilithic diatoms in the Dongjiang basin were investigated by correlation analysis (CA), canonical
correspondence analysis (CCA) and weighted average (WA ). Correlation analysis showed that NH,-N, NO,-N, PO,-P,
Cl, DO and BODy had significant correlations with the other seven water quality parameters, while CCA analysis revealed
that the impacts level of the five environmental variables. Cond., CODy,.,, NO,-N, TN and TP on the variation in

community composition of epilithic diatoms were in the order of Cond.> NO;-N > COD,, , >TP > TN. Furthermore, the
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optimum ecological values of Cond., NO;-N, COD, ., TP and TN for epilithic diatoms were calculated using weighted
average regression method to be 39.20—642.00ps/cm, 0.46—2.77mg/L, 1.0—5.5mg/L, 0.02—0.64 mg/L and 0.48—
3. 43mg/L, respectively. The results indicated that Cond., COD,, ,, NO,-N, TN and TP were the major water quality
parameters affecting the distribution of diatom assemblages. Cyclostephanos invisitatus, Nitzschia acicularis, N. capitellata
and N. intermedia could be used as bioindicators for the higher conductivity in the Dongjiang river basin. Aulacoseira
ambigua, A. lirata, Cyclotella meneghiniana, Cyclostephanos invisitatus, Eunotia minor, Nitzschia acicularis, N. clausii
and Pinnularia subcapitata were indicative species for TN and TP in the Dongjiang river basin. Moreover, Niizschia
acicularis is the best bioindicator for TN and TP in the Dongjiang basin, while Navicula eidrigiana is the least sensitive

bioindicator for TN and TP.
Key Words: Dongjiang River basin; epilithic diatom; canonical correspondence analysis; weighted average; bioindicator

I A e v T YA 2 R G B W ) B A AR o0, JLAS A R D RE BORRAE , A T TR O B R R S A
FH2 PR I B 5200 i G B A Ak 1 R A D R L B R A R

AT KT R M5+ S A N 2 R B G I 2 28 S A BB IR 280 T K B 2 B
SRR YEAE R IR 3 AT HE D 0 AT 1 LUK BT A A B0 T it B A= e e V8 B A T
AT ORISR O AR B IR -t 237 A 284l . Winter 25 42 IR — 2 6 B2 900 FRL A, i o Rl R A o
5 TN TP RIEASE" . Potapova FA K HLFH Ca™ A (HCOZ+CO3 ) X fE SR LM TR 2™ . Van dam
&t pH P T REBERER 1500 L IMBCTEI I 3BT (WA ) SERIFFE K B ek S A0 9 32 Wi ) e o B 1%
AT LA e S0 KT PR 4 B (AN A2 {8, O ELAE S i pek i S R KR I i S O KT
PIZRARZS, P83 52 ) 0 ek B 9 1) SR IR IR 3R, A R S 4 B0 M) D ek B A A s i B A B

ARTLRBRILRI = ROK R Z— ORI Al AR 16 A7 FK 0 T X B 2 e e A i 4 28 2
BRHAYMER], SR, 2255 K A [a] AU X 2R VA8 B A5 [ e A A 285V A T i 1 Rl

ARSCUAZR VLRI DX, R PR AL A | SR8 187 0 A7, G429 (B 234 WSS T 13 350K o I 1
XA R A i A v O R IR, ) ) 2 M0 2 T e R A A 8 i B 2 K AT MR 7 Y i 16 AR 253
1, LASHI DA AR VTR 37 ik A PR (IR 2 AR

1 #E7IE

1.1 BFEE XA B R A

RILEIE TR T3 8 76T KA R BEA WIS L K& R, 208 )1 5 54 B
B HREEFERMEAMTEE, THA2K 562 km, Fi i Fk 35340km’ , 4l ILie & 24 A REES  EEIA
— I, 2012 4F 3 FHATRAE, A il 1, A IRBESE SR AT Lt SRS 24, T 3 H NS,
1.2 FfAERESAEACR A L FR S 50

SFRE DT AR AR R A BRI EN 139461 F1 EN 144071127, B A: fik i SR FE 25 T e BUBEHEHT K U HE 3T 1
A TEH B RS 0 A S BEAN SR A 25 ZE DR AR 5 By Sk, 3 2 i el kA Sk BETED, BBOTR A5 R RS (3% —4%)
[

N2 35% 3 EAL S 98% Y ER R T i, Naphrax (RI=1.74) & A ek A, 2% B4 (LM) 1000 1% 4%
BRSO PN TG S S0 T RN AR G 14 A Tk o5 00 S B A AN, R RE R TR A 400
Y, H 4 Krammer and Lange-Bertalot %8 2K % (1986—1991) U3 e B i
1.3 JKJ5 7R E 5 AT

P E pH (TR (Cond. ) JEME(DO)3 TH T, SCue s 45 F. H AL 6 (BOD,) |, EihRER

http ; //www.ecologica.cn



1854 JAE = 35 %

FREL(CODy 0, ) VA (TN) (A (NH,-N) il A (NO,-
N) JEFEAE(NO,-N) (G (TP) (BERRER (PO,-P) Ak
£ (Si0,) ALY (C1) %5 13 BUKRIA T, E %S
HRQOKS K M A3 H i (55 4 R )
1.4 Bt

FHSEAESIHT (CA ) FHHLFIRE R Z34T (CCA) AT 24
IREE IR -0 8 2 LA A i 35 i Bt 0y E IR R
CCA JE—Fh 275 i BRI A HT ik T Rk
FE P 5 PR BT - UEA 7 R0, L S mT [ e i R
ARERER A T = E R

Tl 38 1) 3 (B IASOF- 2 1109 43 A7 (WA A5 31,
IR R R R A — IR T 2 m A,

=) =) — \ = 195 18 o %
ST - TR 7 9 BB 1S (6 B VR 0 B 2 R
. m
(17 AR A () |
k=Y yux/ v | REASGE
i=1 i=1

Fig.1 Location of the sampling sites
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1856 JAE = 35 %
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Table 2 Eigenvalues for CCA axis and species-environment correlation

#h Axes 1 2

HFE{E Eigenvalues 0.331 0.204

M-I Species-environment correlations 0.932 0.847

PR BEVE L H 43 % Cumulative percentage variance of species data 10.3 16.7

PR BFVAE L H 43 % Cumulative percentage variance species-environment relation 29.3 47.3
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Fig.2 Canonical correspondence analysis (CCA) of environmental factors and epilithic diatom species of Dongjiang river basin in the first
two axes

AAMB: Aulacoseira ambigua; ACON; Achnanthes conspicua; ACTT: A. catenata; AEXI: A. exilis; ALAR: A. lanceolata ssp. Rostrata; ALIN: A.
linearis ; AMSA ; A. minutissima var.saprophila; ATRO: A. tropica; ADMI; A. minutissimum; AUDI: Au. distans; ALIR; A. lirata; AMMO ; Amphora
montana; CAFF,; Cymbella affinis; CINV : Cyclostephanos invisitatus ; CMEN; C. meneghiniana; CPLE: Cocconeis placentula var. euglypta; DCOF .
Diadesmis confervacea ; EBIL: Eunotia bilunaris; EMIN: E. minor; ENMI: Encyonema minutum; EOMI; Eolimna minima; ESBM: E. subminuscula;
FBID: Fragilaria bidens ;FBRE: F. brevistriata; FULN: F. ulna; GCLE: Gomphonema clevei; GMIN: G. minutum; GOLL: G. olivaceum; GPAR: G.
parvulum ; LGOE ; Luticola goeppertiana; LMUT ;L. mutica; LSAX: L. saxophila; LVEN; L. ventricosa; MAPE: Mayamaea atomus var. permitis;
MVAR: Melosira varians; NCAP: Navicula capitata; NCPR: Na. capitatoradiata; NCRY : Na. cryptotenella; NDEC: Na. decussis; NEID: Na.
eidrigiana ; NREL: Na. reichardtiana; NSSY : Na. schroeteri var. symmetrica; NTRV: Na. trivialis; NVEN: Na. veneta; NVRO: Na. viridula var.
rostellata ; NACI; Nitzschia acicularis ;NAMP ; Ni. amphibia; NCLA: Ni. clausii; NCPL: Ni. capitellata; NDIS: Ni. dissipata; NILA: Ni. lacuum;
NINC: Ni. inconspicua; NINT: Ni. intermedia; NLEV: Ni. levidensis; NPAL: Ni. palea; NPML: Ni. pumila; NSIT: Ni. sinuata var. tabellaria;
NSUA: Ni.subacicularis ;PLFR ; Planothidium frequentissimum ; PSCA ; Pinnularia subcapitata ; SBRE ; Surirella brebissonii; SPUP ;. Sellaphora pupula
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F4 62 MEEMI Cond..CODgy,o, TN TP NO;-N B EIE(E
Table 4 the Cond. ,CODKM“04 ,NO;-N, TP and TN optima of 62 diatom species

b B R B B GE e
Species Name Cond./( ps/cm) TP/ (mg/L) TN/ (mg/L) NO;-N/(mg/L) CODyy10,/ (mg/L)
Aulacoseira ambigua 200.72 0.17 2.34 1.16 2.88
Achnanthes conspicua 119.09 0.06 1.74 1.13 1.93
A. catenata 116.75 0.09 1.87 1.24 1.74
A. minutissimum 119.58 0.12 2.01 1.23 1.78
A. exilis 232.16 0.05 1.52 0.92 2.18
A. lanceolata ssp. rostrata 116.70 0.10 1.14 0.72 1.83
A. linearis 95.28 0.14 1.29 0.76 1.76
Au. lirata 195.07 0.22 2.44 0.96 3.20
Amphora montana 132.19 0.14 2.00 1.22 2.13
A. minutissima var. saprophila 80.33 0.09 2.16 1.79 1.10
A. tropica 107.00 0.02 1.42 0.99 1.90
Au. distans 642.00 0.04 1.76 0.50 2.40
Cymbella affinis 96.76 0.08 0.88 0.65 1.21
Cyclostephanos invisitatus 464.14 0.31 2.56 0.77 3.85
C. meneghiniana 279.91 0.18 2.37 0.93 3.02
Cocconets placentula var. euglypta 121.19 0.09 1.15 0.73 1.64
Diadesmis confervacea 178.11 0.16 2.25 1.10 2.82
Eunotia bilunaris 114.00 0.12 3.14 2.77 1.20
E. minor 170.86 0.39 2.12 1.73 2.44
Encyonema minutum 108.82 0.11 1.54 1.17 1.55
Eolimna minima 172.86 0.18 1.92 1.22 2.58
E. subminuscula 153.18 0.13 1.61 0.83 2.37
Fragilaria bidens 119.59 0.09 2.11 1.64 1.48
F. brevistriata 242.00 0.09 1.39 0.80 1.50
F. ulna 127.30 0.08 1.17 0.71 1.71
Gomphonema clevei 151.52 0.11 1.91 0.86 2.56
G. minutum 123.78 0.11 2.77 1.35 2.57
G. olivaceum 307.00 0.04 2.38 1.25 3.50
G. parvulum 149.99 0.09 1.73 1.10 1.80
Luticola goeppertiana 196.00 0.11 2.71 1.21 3.20
L. mutica 144.11 0.16 2.09 1.14 2.59
L. saxophila 146.62 0.07 2.02 1.10 2.52
L. ventricosa 164.64 0.08 2.16 0.99 2.89
Mayamaea atomus var. permitis 115.01 0.15 2.22 1.73 1.50
Melosira varians 159.79 0.08 1.42 0.84 1.68
Nitzschia acicularis 381.00 0.64 3.43 0.72 5.50
Ni. amphibia 117.90 0.12 2.09 0.99 2.63
Navicula capitata 129.70 0.07 1.17 0.73 1.73
Ni. clausii 180.22 0.33 2.35 1.51 2.48
Ni. capitellata 518.22 0.17 2.04 0.66 2.79
Na. capitatoradiata 67.18 0.10 1.39 1.10 1.49
Na. cryptotenella 129.84 0.06 1.43 0.85 1.97
Na. decussts 141.03 0.11 1.35 0.81 2.00
Ni. dissipata 196.00 0.11 2.71 1.21 3.20
Na. eidrigiana 118.00 0.02 0.48 0.46 1.10
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P PP o foye o [
Species Name Cond./( ps/cm) TP/ (mg/L) TN/ (mg/L) NO3-N/(mg/L)  CODyyyo,/ (mg/L)
Ni. lacuum 116.00 0.09 1.78 0.97 2.10
Nitzschia inconspicua 177.55 0.10 1.78 0.93 3.00
Ni. intermedia 642.00 0.04 1.76 0.50 2.40
Ni. levidensis 194.55 0.09 1.56 0.82 1.90
Ni. palea 234.81 0.16 1.91 0.95 2.28
Ni. pumila 234.99 0.08 2.41 0.93 2.96
Na. reichardiiana 65.36 0.14 1.17 0.73 1.69
Nit. sinuata var.tabellaria 39.20 0.10 0.62 0.58 1.00
Na. schroeteri var. symmetrica 129.86 0.11 1.66 1.07 1.90
Ni. subacicularis 117.16 0.05 0.93 0.65 1.47
Na. trivialis 125.41 0.06 2.16 1.45 1.99
Na. veneta 132.59 0.08 1.79 0.96 2.43
Na. viridula var.rostellata 128.65 0.09 1.40 0.82 2.00
Planothidium frequentissimum 162.15 0.07 1.71 0.96 2.44
Pinnularia subcapitata 265.82 0.20 2.12 1.19 2.45
Surirella brebissonii 107.99 0.02 1.75 1.39 1.34
Sellaphora pupula 181.13 0.15 1.86 1.03 2.35

AT CCA AR, COD gy, o X ARVL IR A= REBERE T S0 A AR R, VIR 458 NS AR VT IR e i)
FEVR 45K 5 7K B S RIS B R COD gy, W BE M FE 5 302 5 W) ZR VL U P2 U AL 3 T2 X TR 2 T L
%, Schiller Al Marti"*" 8 i — 250 % JUE FRELIE Mk A K T ZH 1, AFFFE T, CODyy,0, S 5 M
AR E R H PR AT R S 7K A rh i A L S A3 AR G ZR LTI I T 48 5 e as , NI h 3 4
AHIIRIZTERL , HEATKIR A DL 2 B, T 278 RS TR I 8 R

ARWFFE CCA B E—ERE I bR VLI R A= ek A 7 0 52 S0 W AR SR2 i), bt A JBE PR 3% B A4 ik e v
A SR EE RN AT A A AR S R T AL BB, Kelly 11 Whitton'®! | Ponader 1 Charles'®’ | & Lavoie
I Campeau ™ I\ Ay & BRI HLIS Yo XT R SRR % 205 b e S BEAE Y, 76 96 [ 22 KOs W me i oy g 70 i i
PG I BIATIE > A 5 AR S % e SRR ol 2 5 W Y] 37 ek R 9 ) R B ERBE R 3, Pan AT Stevenson'™
R RE S A R G KR P B SRR A OGRS L B S ), TE IO 3t SRR A S B R 2 TR AR
VLRI A O B AR Ak AR OV T LA, AT BB T/ A b i) SR T S LUK I PR R B RSP AE , S5 5 1
JEREBEXT R TR . Ponader Fl Charles'™ 765515 PG M AT 3L HH Rk 3 AEF V8 AR 9 v LR E S, VB 5 A 2R AR AR g
R BTV I 22 57
3.2 A il A A

AR B AR R K B A B s S AR B BE Y B B i — Bk, RV Cyclotella
meneghiniana , Cyclostephanos invisitatus , Gomphonema olivaceum , Nitzschia acicularis ,Ni. capitellata , Ni. intermedia,
Pinnularia subcapitata FX}HE AL RE SR SR EOE(HE 5 . Van Dam'”’ | Hustedt"™' L oy S5 FE 4R, ¥
Ph_E AR 00 R i R K RN AR AR R i A= A 2 B, X i SR BR A X 48 51, Achnanthes exilis , Fragilaria
brevistriata , Ni. pumila ,Ni. palea 1EA7 55 5 () HL P35 EGEE , X 5 Potapova ™ 7E 38 [F T 3 A 52 45 8 A — 2L,
M AR VLI Y Achnanthes lanceolata ssp. rostrata , Achnanthidium minutissimum , Gomphonema parvulum , Melosira
varians , Ni. amphibia ,Ni. dissipata ,Ni. inconspicua ,Sellaphora pupula HJHL T3 5 Potapova'® BUBFFEAH L , i (8
RS , 7T 36 55 ] Y0 i b Ak Mt 1 F 8 S R i TS | AR 88— (0 2L J0 RN 5 04 22 | K A H S 53808 R AT 52 i) 32X 2 7
O L SR R (E R R

AR 64 A J2 B0 A ik B Al P A 33 DA B BE IR IE K T 0.09mg/ L, ZRILUR IR Cyclotella
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meneghiniana , Gomphonema parvulum ,Ni. acicularis , Ni. amphibia ,Ni. clausii,Ni. inconspicua 235 # PEFIZE | Van
Dam"* P IX EEFH B F o~ 75 Yotk S T Yo PR RS | BB 20T 4 o 1A HILTS o), o2 v B SR R 8 3k
e~ TEFRN . Eolimna subminuscula , Ni. amphibia , Ni. inconspicua 1 Ni. palea T2k EE NS TP 5
e (g R AR R Luticola goeppertiana WA 8 TP MHHGEH , X 5 Potapova ™ HHHE — 2, (EHAFEEM
SEHETTIIE Achnanthidium minutissimum 0% TP Bl (B S LT Potapovam] MK A, minutissimum 2L E TR
FR/RYIFD L TP RIE (/N T 0.01mg/L, Van Dam' IAN A. minwissimum J& /KT E 35 8] & B IR EHEDF
Christine P HWIRIE T A. minutissimum 1) TP 536 {HEHK ,H Christine [F]EftHIAAZFIXT TP FTE 3278 B K,

ARG, Eunotia bilunaris, Ni. acicularis ] TN ik {5 K F 3mg/L, HE TN Heid B A X 8 & i Fh A
Aulacoseira ambigua, Au. lirata, Cyclotella meneghiniana, Cyclostephanos invisitatus, Diadesmis confervacea, Ni.
acicularis ,Ni. clausii, H4F Van Dam"* XF £ 252 FE AR 43, 1X LOFh B 0P AEVR AR AEUMIR, 8 FR/K P48 8 I R g vh 7
1 REEIR BT8R, Cymbella affinis, Na. eidrigiana , Ni. sinuata var.tabellaria , Ni. subacicularis iX 4 Ff
FA AR fik 3 TN A BRI (/N T Tmg/ L 380 32 0 AR VL SORIBT 26 PG M G FRT 3t 21 b ] BT A= Ak sl Foxs 1, e LA
TIRESE A TN $535 (8 Lo A8 B 2 P9 M B0 2% o ASBIFSE AR, N acicularis % TN TP 14 538 B 35 5 95 , 23 531
3.43mg/L 1 0.64mg/L; Na. eidrigiana %F TN TP B (I HAR, 73514 0.48mg/L F10.02mg/L, XHE7R Ni.
acicularis XS A= ik 38 T LAVE A M5 Y KA ™ 5 G 48 7 Fl , T Na. eidrigiana T AVE R K BV T IS R b
AR, (P A X K B A8 7R AT AN 2 PR A2, Pan > DA ¥ 3 v o8 SR 0 32, T HC 2 BRI P 78
TCFE , S3 Wt s [ F 2 [ A B | M BT IR (4 e AR Ak, DT 5 0 T 35 R v 5 A A . Wiinter 7! 2% B P T
FEFNEE S I b A AR R PR EE (ANZREE Cladophora sp. ) fEAEE R ITL R a4, SRR AR S TR TR R Y
A ETT U R R T8 031 o X SRS i PR 2R 241X B A= ik /K B s 0 5 D R — o S ), 3k 5 S i —
AT AT B A A A 2 B BRI T

2% 3L HR ( References)

[ 1] Salomoni S E, Rocha O, Callegaro V L, Lobo E A. Epilithic diatoms as indicators of water quality in the Gravataf river, Rio Grande do Sul, Brazil.
Hydrobiologia, 2006, 559(1) ; 233-246.

[ 2] Duong TT, Feurtet-Mazal A, Coste M, Dang D K, Boudou A. Dynamics of diatom colonization process in some rivers influenced by urban pollution
(Hanoi, Vietnam). Ecological Indicators, 2007, 7(4) : 839-851.

[ 3] BereT, Tundisi J G. Weighted average regression and calibration of conductivity and pH of benthic diatom assemblages in streams influenced by
urban pollution — Sao Carlos/SP, Brazil. Acta Limnology Brasileira, 2009, 21(3) . 317-325.

[ 4] Urea G, Sabater S. Epilithic diatom assemblages and their relationship to environmental characteristics in an agricultural watershed ( Guadiana
River, SW Spain). Ecological Indicators, 2009, 9(4) . 693-703.

[ 5] Leira M, Sabater S. Diatom assemblages distribution in catalan rivers, NE Spain, in relation to chemical and physiographical factors. Water
Research, 2005, 39(1) . 73-82.

[ 6] Stevenson R J. Scale-dependent determinants and consequences of benthic algal heterogeneity. Journal of the North American Benthological Society,
1997, 16(1) . 248-262.

[ 71 Winter J] G, Duthie H C. Epilithic diatoms as indicators of stream total N and total P concentration. Journal of the North American Benthological
Society, 2000, 19(1) . 32-49.

[ 81 Potapova M, Charles D F. Distribution of benthic diatoms in U.S. rivers in relation to conductivity and ionic composition. Freshwater Biology, 2003,
48(8): 1311-1328.

[ 9] Van Dam H, Mertens A, Sinkeldam J. A coded checklist and ecological indicator values of freshwater diatoms from The Netherlands. Netherland
Journal of Aquatic Ecology, 1994, 28(1) . 117-133.

[10] Ter Braak C J F, Prentice I C. A theory of gradient analysis. Advances in Ecological Research, 1988, 18 271-317.

[11] EN 13946. Water quality-Guidance standard for the routine sampling and pretreatment of benthic diatoms from rivers. 2003.

[12] EN 14407. Water quality-Guidance standard for the identification, enumeration and interpretation of benthic diatom samples from running
waters. 2004.

[13] Krammer K, Lange-Bertalot H. Bacillariophyceae. Berlin: Spektrum Akademischer Verlage GmbH, 2000.

http ; //www.ecologica.cn



XBIEIE A5 AR TN AR AL SR A ek e v B 5T 1861

[19]

[20]

[21]

[27]

[28]

[29]

FE IR BB, ORFRA W 387 75 : ) i Ze 2. K RUBK MR A3 M 53k (SR DURR) . dbat . W EPREERL2: i, 2002.

Ter Braak C J F. Canonical correspondence analysis: a new eigenvector technique for multivariate direct gradient analysis. Ecological Society of
America, 1986, 67(5): 1167-1179.

Briks HJ B, Line ] M, Juggins S, Stevenson A C, Ter Braak C J F. Diatoms and pH reconstruction. Philosophical Transactions of the Royal Society
of London. B, Biological Sciences, 1990, 327(1240) . 263-278.

Juggins S. C2 Version 1. 5. Software for ecological and palaeoecological data analysis and visualization. University of Newcastle, Newcastle-upon-
Tyne, 2007.

Birks H J B. Quantitative palaeoenvironmental reconstructions//Maddy D, Brew J S. Statistical Modelling of Quaternary Science Data. Technical
Guide 5, Quaternary Research Association. Cambridge: Cambridge University Press, 1995. 161-254.

Philibert A, Gell P, Newall P, Chessman B, Bate N. Development of diatom-based tools for assessing stream water quality in south-eastern
Australia: assessment of environmental transfer functions. Hydrobiologia, 2006, 572(1) . 103-114.

Enache M, Prairie Y T. WA-PLS diatom-based pH, TP and DOC inference models from 42 lakes in the Abitibi clay belt area ( Québec, Canada).
Journal of Paleolimnology, 2002, 27(2) . 151-171.

Rott E, Duthie H C, Pipp E. Monitoring organic pollution and eutrophication in the Grand River, Ontario, by means of diatoms. Canadian Journal
of Fisheries and Aquatic Sciences, 1998, 55(6) : 1443-1453.

Belore M L, Winter J G, Duthie H C. Use of diatoms and macroinvertebrates as bioindicators of water quality in Southern Ontario Rivers. Canadian
Water Resources Journal, 2002, 27(4) ; 457-484.

LI, EH, B, Xafl, Az, RUCTRITFIAE IR SS MR S SR B OC &R ARAFREE i), 2011, 20(11) : 1700-1705.
Schiller D V, Marti E, Riera J L, Sabater F. Effects of nutrients and light on periphyton biomass and nitrogen uptake in Mediterranean streams with
contrasting land uses. Freshwater Biology, 2007, 52(5) : 891-906.

Kelly M G, Whitton B A. The Trophic Diatom Index: a new index for monitoring eutrophication in rivers. Journal of Applied Phycology, 1995, 7
(4): 433-444.

Ponader K C, Charles D F, Belton T J. Diatom-based TP and TN inference models and indices for monitoring nutrient enrichment of New Jersey
streams. Ecological Indicators, 2007, 7(1): 79-93.

Lavoie I, Campeau S, Darchambeau F, Cabana G, Dillon P J. Are diatoms good integrators of temporal variability in stream water quality?
Freshwater Biology, 2008, 53(4) : 827-841.

Pan Y D, Stevenson R J, Hill B H, Herlihy A T, Collins G B. Using diatoms as indicators of ecological conditions in lotic systems: a regional
assessment. Journal of the North American Benthological Society, 1996, 15(4) : 481-495.

Ponader K C, Belton T J. Understanding the relationship between natural conditions and loadings on eutrophication: algal indicators of
eutrophication for New Jersey streams: Final Report Year 2. 2004.

Hustedt F. Die Diatomeenflora des fluss-systems der weser im gebiet der hansestadt bremen. Abhandlungen des Naturwissenschaaftlichen Vereins zu
Bremen, 1957, 34. 181-440.

Lange-Bertalot H. Pollution tolerance of diatoms as a criterion for water quality estimation. Nova Hedwigia Beih, 1979, 64 . 285-304.

Potapova M G, Charles D F, Ponader K C, Winter D M. Quantifying species indicators values for trophic diatom indices: a comparison of
approaches. Hydrobiologia, 2004, 517(1) . 25-41.

Weihoefer C L, Pan Y D. Using change-point analysis and weighted averaging approaches to explore the relationships between common benthic

diatoms and in-stream environmental variables in mid-atlantic highlands stream, USA. Hydrobiologia, 2008, 614( 1) ; 259-274.

http ; //www.ecologica.cn



