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Applicability of Biofilm Monitoring Method to Water Combined Pollution in Baiyangdian Basin

WANG Xue-mei'?

(1.State Key Laboratory of Water Environment Simulation, School of Environment, Beijing Normal University, Beijing 100875, China; 2.School
of Animal Science, College of Xichang, Xichang 615013, China)

Abstract ; Biofilms respond to different pollutants and could be regarded as a community—level monitoring system for aquatic ecosystems. In
this study, we highlighted the potential application of biofilms as a biomonitor in different water bodies in Baiyangdian basin using in situ
biofilm formed on carbon—-fiber membrane. The correlation between biofilm attributes and water quality was analyzed. The structure and
function of biofilms were similar between natural substrates and carbon—fiber membrane in different water bodies in Baiyangdian basin. The
biofilms on carbon—fiber membrane after 15 day culture could reflect the situations of different water bodies and be used for ecological mon—
itoring of water quality in Baiyangdian Basin. Biofilms reflected the variation of water quality and main pollutants under complex pollution.
Redundancy analysis(RDA ) indicated that water quality index explained 63.0% variance of biofilm. The correlation between water quality
index and biofilm was in order of DO>TN>CODy,>COD>BOD>Ecoli>TP>NO;—N. The present results suggest that biofilm on carbon—fiber
membrane could be recommended as a biomonitor for different water bodies in basin scale.
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Figure 1 Chlorophyll-a of biofilms between natural and artificial

substrates in Baiyangdian Basin
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Figure 2 Autotrophic index of biofilms between natural and

artificial substrates in Baiyangdian Basin
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Figure 3 Algal composition in biofilms between natural and

artificial substrates in Baiyangdian Basin
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Figure 4 Enzyme activity index of biofilms between natural and

artificial substrates in Baiyangdian Basin
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Table 1 Water quality of Baiyangdian Basin in April,2010
i H Min Max AR 1T 25hR K M2 prfE A bR IKPBEERA

Cu mg- L™ 0.05 0.05 =<1.0 <1.0 100% 100%
Zn mg- L™ 0.02 0.038 <1.0 <1.0 100% 100%
Se mg- L™ 0.000 5 0.000 9 =0.01 =0.01 100% 100%
As mg- L 0.007 0.010 <0.05 <0.05 100% 100%
Hg mg- L 0.000 01 0.000 07 =<0.000 05 <0.000 1 100% 100%
Cd mg- L™ 0.000 1 0.000 5 <0.005 <0.005 100% 100%
Cr mg- L™ 0.004 0.004 <0.005 <0.05 100% 100%
Pb mg- L 0.001 0.007 0.01 <0.05 100% 100%
F mg- L™ 0.011 1.05 <1.0 <1.0 97.7% 100%
COD mg- L™ 5 55 <15 <20 11.4% 100%
CODy, mg- L™ 1.8 15.6 =4 <6 29.5% 100%
BOD:s mg- L™ 2 13.3 <3 =4 63.6% 100%
DO mg- L 1.04 14.8 =6 =5 52.3% 100%

TN mg- L 0.75 33.6 <0.5 <1.0 6.8% 0
TP mg- L 0.01 1.84 <0.1(J8/F<0.025) <0201 0.05) ORI )43.8%(FEIX) 100%
NH,-N mg- L 0.09 27.8 <0.5 =1 36.4% 100%
NO;-N mg- L 0.069 6.3 <10 100%
Ecoli 10* 4~/L 0.002 24 <0.2 =1 45.5% 100%

A ARG P F8 B0 FL 0T LU Y T M e 41 4 3
Ji AR 5 A MR BT A AR I SRAE A W S F 9R R
BOAEAE 225 5 Rl S R IZUTRY Z 0] (H 205
PR 21 4 I 5 5 28 2 DR ) ) e SIS 4 A R i G s
BB B 25 5, T AR T R AE R AR A= Wy i v o
R LEA R D REAEAE o 1T LI 1 i £ 4 5 I
T A S ) 45 TR P A A 45 ) A5 A 40 A R
FIRIE ST B A W P S50, 00 I T e £ 4 3R i v L)
AR A 149 B A 45 WA 3 57 P9 K SR A ) ST 110 285 4 A
TIRERAHIE , HiR2E /N, T B 8 B T Ve
S A 2 (R TR AE 2 DUR A F7 e St 2
THHE,
3.2 SYPEEEE X E AT LN A

XoF 11 DE T B 1) 2B ) BB 95 45 4R AR E 4T One
way ANOVA Z3#T, AEWIBE AT WS i 25 4 T e FR b
FEARAE S AR AT B 3 25 5 (P<0.05) ; BR T chl.c
(P=0.351) LA, oA r A F8 AR 26 AR R 1 A= S B o rp
HBEA 325 57 (P<0.05) o 1A= Wiy =5 (] i 8
R AT RE R T YR B B FRR S SO
JRIPHIK SCIR LS AR S TP i - B TR AR 2K
T RAR R A TG V5 7K I 3 X Tl B K 1 A 3
HEARM AR BGAL , 25 Y R B
BIILR GHAEMAE Y, 2 28k i 75 Y Tt

A FIETE G , 32 VE AR N K ki 52 B s il L 7K iy
YWY iS5 Y TE I AR TPt AVE B .
P T 7K i A28 XoF S L RFIRT 1) 8 95 0 o ek 2 ) AR R
YEAT, R B8 IR0 20l R, 3 (A5 1V U T3
A= WIS AE I AVE 5 R A G AR Ak, DRI 17T A= ) s
FEAS R A= 25 FROT IS TR 2 ] (14 S 3 2 5 10 I A 0 A
V5 32 515 YR L 52

A VIR TR S50 D REFE AR 5 K TR b dm 25 A OC
(P<0.05), 1 F M PEVE IR 75 e E 2 UUR
FRICR MFEEA WL Y 3 I Ve el 3= 2
Fr4g4% . f45 CODy,.COD .BODs . DO TN .\ TP NH,-N ,
NO;-N F Ecoli #t 9 /K BT 484547 RDA 4347, LA
1 RE AL W IR TS RRAE S R B S IR S &R A5 R L&
2. Monte Carlo permutation % % fy A HE ¥ 4 £ 2 3
(P<0.01), BaBHHEFP AR BEAE . RDA 437 (i 6 1~ HE
FE SRR 43 920 0.508 #10.047, RPN HERF 6l 5
KBS EZ A A OC R A 0.878 #10.795, 43545
IR T 50.8%F1 4.6% M) A WIEREVR FRIE AR 4k . TS HE
70 LR R T 63.0% 1) A5 W B 75 FR AE AR 4L, Al
95.9% (1) L DI REVE RAIE S K TR SC R o Ty 8 4>
KEZEC (T A MR BA R 2 T,
FESTHTHAIBR T NHAN) IR T 73.6% 1) 4= W B
V& VRIS, X AR MR TS 54 T Re AR L A B 3



20149 B FEE APERERURAE S5 e AR I D O 1S R B 1807
R 2 EYERES T EBIOKRSEE RDA HEF 4R
Table 2 RDA results of biofilms and water quality parameters exceeding China water quality standard
Hepdl  ARAE(H AEMIEKEMERE AR RBY% AR SKERRAERRR%  FREEAR MSERHEE A
1 0.508 0.878 50.8 80.6 1 0.63
2 0.047 0.795 55.4 88.0
3 0.032 0.737 58.6 93.1
4 0.018 0.629 60.4 95.9
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Figure 5 RDA biplot of biofilm attributes and water quality

parameters exceeding China water quality standard
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