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Study of Phosphorus Removal by Periphyton in
Jingualiao Creek
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ABSTRACT

With high adaptability, periphyton could adhere to any surface in the water.
Although periphytic microcommunities are subject to various environmental factors,
including current, temperature, light intensity, and nutrient, the flora remains thriving at
habitat. Researches have been done on the algae-water treatment experiment with

significant results in recent years. Eutrophication in water reservoir has become more and
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more severe in Taiwan. However, only few artificial wetlands have been built to clean up
stream water in the watershed. Phosphorus is one of the most important nutrients to algae.
The purpose of this study was to determine the degree of phosphorus removal by the
periphyton incubated in a growth chamber. The experiment was conducted under
semi-enclosed conditions with no further addition of nutrients except initial addition. The
onset of initial phosphate concentration ranged from 4 to 136 pg/L, with total phosphorus
concentration between 27 and 168 pg/L. After an incubation of 26 days, periphyton
community was dominated by filamentous green algae when the initial phosphate
concentration was higher than 35 pg/L. The biomass production of periphyton had been
as high as 0.05~0.16 g dry weight/m*-day, with ash free dry weight ranging from 41.83%
to 71.27%. Under such conditions, phosphate concentration in each culture was reduced
to 1~2 pg/L, with total phosphorus concentration lower than 10 pg/L. As a result, the
maximum phosphorus removal efficiency has been up to 95.17%. The present study
shows that periphyton can remarkably reduce the phosphorus in river water and thus is

able to prevent water reservoirs from eutrophication when it is applied in the watershed.
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Bt A RV L R AR A 7 B R A e 22
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EZEBRY » IRIBOK 72 Z=E > FEEE R
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1F{t(Drenner et al., 1997; Rectenwald and Drenner,
2000) ©
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PR Z T B i A e
R MEFPEEE R -

2.2 SEEESRIR

AEABRE RIS K L2 & M BHE
TERRACE & - IR BRI Ll B
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WA WK AL
(Fragilaria sp.) (Achnanthes sp.) (Navicula sp.)

B1 RKERERBODLEREBBIRIERE

Ji* 2006 4F- 4 H 4 HEST 2SR K
B 1Tem » ZRERAH = 17em/sec » PIITRERTE
7.84 > JRIEEE < 90.9uS/ecm » Rk : 21°C »
BB - 4.5NTU » FEJFEEEFIRE : 0.4mg/L >
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FoE - BRI - 83 7 REER 0 FER
R RG] » B2 = B ~ B - Bl
7 0] 2 <5 I B2 VR I A= 5 B0 2 W 12 B B T B S
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BYin A 50 ZF+.2 1.0N Eifg » DI =% 16
/INIE - DAYA R BRAS R TR = R b by s A Bl
LF& > L2000 rev/min Z RO S s - X
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&1 FEBHEGBET » 158 26 XalkR - BRERBPLRRE - HIRIEEB D% REFERILERE

{&(Shannon Index)

WAE A B F X AT AR

#5| i FA a5 (%)
A& & ¥ 2
Aphanothece sp. 29.8 | 11.6 | 19.6 | 18.0
Dactylococcopsis sp. 0.6 0.6
Microcystis sp. 15.8
B &% | Myxosarcina gelatinosa Emoto et Yoneda 10.5

Scytonema sp. 0.2 0.8
Symploca sp. 39.3 4.4 34 33
Xenococcus acervatus Setch. et Gard. v. disperses Emoto et Hirose 9.1 22.3
Achnanthes minutissima Kuetzing 0.7 0.8
Cymbella silesiaca Bleisch 0.2
Cymbella tumida (Breb.) Van Heurck 0.2

B Cymbella turgidula Grunow 0.1
Fragilaria construens (Ehr.) Grunow 1.8 0.2 0.1
Melosira variance C. A. Agardh 0.2
Navicula impexa Hustedt 4.5 51.8 12.4
Synedra ulna (Nitz.) Ehrenberg 0.7 0.1
Chaetophora sp. 1.3 323 2.1 38.2
Gloeocystis sp. 0.9 17.4 7.1

i Oedogonium sp. 0.2 25.1 4.3 1.9

Pediastrum duplex v. asperum (A. Br.) Hansgirg. 2.9

Pediastrum tetras (Ehr.) Ralfs

0.9 0.8

Spirogyra sp.

0.7 0.3 0.2

B AR £ & 44 (Shannon Index)

1.60 | 1.65 1.37 | 1.77

BB EZAMKART R BRMNM > KBS G20 E25C2 R o

B AR GF-3 (H : k=98 :
AT o MRz DL 40°CHERZRIRE] =K >
BRI - BUDRIRAEE Y GF-3 1
WREESE b EEIRERR o DI B BB R B
KA Fr o TEEEMRERE T RERE PR 200 & e
TTTEAEHES, - WiACsRS RN A -
145 Shannon Index AL B 2 & EAN T 9122
A1)

#LH H £ Shannon Index - P; = afdE HIRSER -
8% TR TR T Ao A R R SRR R % v A 7R B i A ofe
T HH B R BOR 15 (515 » 1980; Hiroyuki and
Takaaki, 1997) -

2.6 #RETDHT

AEAERH > SBR[ - & R RERREE
Gl > FFETERbEREERET 0K » EiRhE R R IE
Tt oA o BRER F B IEE /5 /34712 (One-way
ANOVA) » DB 3T % %tk /3 #7172 (Duncan’s new
multiple range test) ¥ /> EEFRIEES T EL - B
TKHERT B 95% S REIE T » {5 FHAVEKAS 5 SAS 8.02
il

= fEReE

3.1 MEESEARCPEARIEARE AN

AEABE R R TR, P 2
a0 1S o SR AT RS s RE DL Rk
#(Cyanobacteria) ~ it/ 5 (Bacillariophyta) 7 %5 5
(Chlorophyta) —fd#% [ REEER S F - H AR ES

g

&
B
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x2 FEBEHEGBET - #58 26 Rk BRER

AP R RBEEBE D LH(%)
B .
AEARK, A%, o>
EA * ™
B 15.2 0.0 0.1 1.7
B3 16.7 0.2 10.0 1.2
B33 68.0 | 99.8 | 89.9 | 97.1

BB EZIZRERATE c BRIM o KBS
U Frah 20 £ 25°C 2B o

B MEREANIE 1 AR o ZRBRAHA - bR T HPERE
fiLfe &I REEAR ;- Her = MR & R
(Shannon Index)fEFHZET KGR 1) o HEEREILLG &
Jog B AH AN v 5 SR fE AR > F BRI Y
Navicula impexa Hustedt {J K& HER IR -

H> & it e — » BESRTERC SR L 2 Mt
BORHT > BRI {18 R R 1 B A e 1 IR
Ao EEEMURK » T4 RAGF RG22 5 3R
LT o FI S iR AR TR DI e 4
i ELER; > RS RBERER TR LIS B AN > H
fth =T R ARG R ARk S B ARG 90%E DAL » £
ke TEAR BB G E ARG 2) -

RE SR ERE W RIS A
HHEAMIANA] ARSI EEE » Pl e A
BRI A — e AR T A R A R B P AR
A RLAMAR Ak o TEEPSREREE T - BIR R -
WA A R Fr o RIS H AR SE > A0k
BRI R B2 EIRE - AR N E R > M
IR RE & E B S AR RETNE
K& 2 BB 1 4 2 — Mulholland et al.,
1994) » SRR B A R BRI AR S B AR R o I
Of > TEIREE AT - ki T B RIPE Z/KIR &
(IRE - TIE 3~10°CEREE T - WWiEREA B AEMIE
ERI(Blum, 1956; Hynes, 1970) » ARFHFFE(ES I
PR TR RS BRI RIATOR - I 3R BB S
S > KIREK - S = R RAERKE %
HERRRS 20°C-25°C » BN R LIRS IRES LY
SMREEHE SRR EIE - Bt E kR
REI—ERER - e A0 e L ERciUE -
PR AR B R B IEAS o ARG DAL - AT A

Fottek B> A BB P R RS PIRER I A -

32 BEEEES

TSR & INERR 2 ks » e R A
fRAEVER - 3% 3 BIYEREth BEhRs e E
HIRAG R o WRFR > ZEEARYITI R4 E
&5 0.05~0.157 g/m’-day K 0.02~0.1 g/m’-day >
SIS B A - SR S B I R
BAEEITE > MR HEG FE PR B {th —4H
i OSUMIHHE AR MK ~ b~ S =R G =
IS S AFAE - Adey 5 A(1993) G EIRIF /K
HE USRI T 2 G e e R T E
B> HASREUT B  EEEE SR
[ TR - /R BRI 18.69 g/m’-day
IEELE F AR SR 4G LAY 100 5L L > R - A
JEZ AR B F e —E R -

fEAEET - ERYEEESHE 41.83~
71.27% » SB[ 8 77 Al > HoAS R B AT
TEIZAHUER 3) - IRIBS ST EIEE E /e
BB - MBS AR IR L R A K -
RV EEFTGREAEECR - (KIIE > IR AR s
PR 2 R R H R - BT A ST AR A & Bt
Tt EREEE O E s R e EEa Y
Fifr 45 6 & 7 53 P AH ¥ (K (Wilkie and Mulbry,
2002) o AHHSCEEAR B & BT /34T > IR LA
BGIRATREFAETS AN 72 2 BB - BITEMG (K
BRSO IERH T » B8P & & O E (R H At —=F
IR

33 EEMSESN

TERFRIB G R T > A S S RN =
B H 7 HAGEME TR - BRI S eiH
ZERARE S R 0.07~0.08% (K 3) 0 AE
95% I 7= AR » AARIU(E R PR T 25—
BHHER o 5 KBS T R BB
FEZIRAT ~ Vs ~ /KT R A R A B R R
J& ~ PR R IO - S R E
BEFEER o ORI - B KERIGHR R & BB 50 f5 0L
> HIRfRRE X ERk(soluble reactive phosphorus)
ZIRER Lang/L R SEEAIIRES B RKATE]
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&3 NREQESDN - WIRTEEBRHGET » 26 RIEEREMEIIELR - BIRIIEUBIHZE
BDATRETLER - BEKESTR 5% ERER - STRECBR S ZEHMERDEIB LR 2R
FEHE - NEFEAKAREHERRERERE - BEAFTHAINKIRIEBZRBRIGR - ZPH

BRMIE + —BREE

Hsg ‘

. R 1 + =
348 81 F (¢/m’-day) 0.05+0.01° 0.12+0.01° 0.16£0.03° 0.16£0.03"°
A #in E (g/m’-day) 0.02+£0.01° 0.08+0.01° 0.11+0.02° 0.11=0.03°
RBEH B E (%) 41.83 £9.60° 71.27+6.09° 69.70+6.24° 67.90+4.11°
REEHE%N) 0.08+0.01° 0.08+0.00* 0.07+0.01* 0.07+0.01*

I EIHRERTE c BRPM - RIE S BN 20 225CH o

0.06% (Stelzer and Lamberti, 2001) » [ R ATA
igeEEn -

ABEAH > Ak s ZER & R RER R
FIFRRS: » {EatBRht IR - Fr A B A SR >
CESIVEREET 5 B AT AR AL -
[t > R g U T (A AL i R 2 gl 1 0 P e 52
VEEAE - T B2 E 2 IR £ PR
el -

3.5 BiKbRER

TERGIE 26 RIVE PN EERR - HIHEDK Pk
HIEPRBB A o HHAE R ATAIE 4) > £5
BRI » 5 A RAH 2K i & B BRI
R HEAHRE - R OGS BE R R - 7R
R A 2 K IE R B B R P P 2 2 g/l DL
o AR IMERS 10 pg/L o JRIT - KR
Tk IR ) R IR 2R fE 25 AL B (M G & T AT 0
100% : FERERA /1 - bR 7 MECRE(ERGRESE - HoER
ZAHEAE 2% LU L -

BT A= 5 KR 2 P B 2 T R I R O BUK TR
IR (Dodds, 2003) © 411 3.2 HfifTidt » W (KL
e A o R AR W) B TR (RS L fth = Tl gl (it A
A o L - LRI OOR A IR RCR B R (K -
(R K PR BRI B B e

TE T B 15 R T LR R RE » A
B WEEIERMR » FEEBOR ] 2 R 5 T4
WEEE © S5 > AR E - Radbail 24
BRI TS R 12pug/L DUT » EE{E

180

(A) ——
5 teor w11 ALLR)
S 140f w4 R 4(12478)
2 120}
= 100l
w 100
= 80r
g 60F
& 40}
% 20}
| e |
i AK i3 ¥ S
Bk

3 140 —
S 120 (B) |mwEA1ALIR)
2 miRME(2A78)
& 100}
2
o8or
w60}
40}
v
& 20+
% 0 )

1 1% + #

Bite ¥

4 TEHHEHIEET  I8& 26 KEBKPAIBERE
E - B)EMEBEREEL - SBR[
R SEEIR T BB FHXKEN - B
PARBRINETED - WioHEUEKERE
DRIRAEEINR S FRERE - ROBR
ERBERDIT LIIEKE - BRETE
BN R BIEEREREE - HtHGE
2RESRE -
5t BB SES RI0E - SR
KBBHERFIR20E 25C 2/ -

EfF4 Carlson BE(LE—fHTAIE 2 B EK
A [E (Carlson, 1977) o KL » TEAWFFERIE T
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