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For the test organism of algal growth potential (AGP), the diatom in the genus Stephanodiscus which cause blooms
in the Nakdong River was used instead of generally used strains of Selenastrum, Microcystis, or Anabaena. AGP
results indicated that all the samples in the Nakdong River except for that from the Nakdan Bridge site were
eutrophic state. Furthermore, the sample from Kumho River site was hypertrophic state. In the main stream
Nakdong River, the value of AGP was lowest at the upstream Nakdan Bridge site and was highest at Koryoung
Bridge site which is just downstream of Kumho River confluent point indicating the seriousness of pollution
contributed by the Kumho River to the Nakdong River. Changes in the concentration of nutrients before and after
the AGP tests and inter-relationship among the nutrients indicated that the growth of the Stephanodiscus in the AGP
tests were mostly affected by the nitrate, silicate and phosphate. The limiting nutrient was identified by the nutrient
addition experiments and the results showed that phosphate was the limiting nutrient for the growth of
Stephanodiscus in the tested samples.
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Fig. 1. The sampling sites in the Nakdong River.
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Table 1. Addition amount of nutrients at nutrient addition test

Nutrients Addition Amount

Nitrogen 1.0 mg L' as NaNO3-N
Silicon 2.0 mg L' as Na,SiF¢-Si
Phosphorus 0.1 mg L1 as K,HPO,-P
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Table 2. Water quality at sampling sites from April to July 2004.

Dat Temp. H Cond. NO,-N Chl-

M€ Gite emp- P M Do sS NHyN 2. NOsN POsP SO, °
yr/m/d C Us/cm gL mg m
04.04.27 Nakdan 12.4 7.6 125.1 9.3 224 0.008 0.010 1.807 0.035 4.315 6.8

Koryoung 15.9 7.6 292.6 8.6 28.4 0.042 0.033 3.377 0.136 3.826 40.5
Gupo 16.0 7.5 195.0 7.7 13.6 0.101 0.018 2.793 0.069 2.818 9.5
Kumho 15.3 7.2 372.9 6.2 24.4 0.054 0.120 5.906 0.379 6.265 30.1
04.05.27 Nakdan 20.5 7.2 117.7 8.9 17.2 0.173 0.087 1.712 0.001 2.958 11.3
Koryoung 22.5 7.8 222.2 10.3 18.0 0.046 0.032 3.027 0.103 3.479 57.3
Gupo 21.1 7.4 144.4 7.8 8.0 0.094 0.023 2.317 0.037 5.801 64.3
Kumho 24.0 8.3 612.0 11.4 10.4 0.419 0.206 5.000 0.427 5.345 50.7
04.06.29 Nakdan 21.6 7.4 88.5 8.7 42.8 0.047 0.023 2.521 0.030 8.750 8.9
Koryoung 23.9 7.3 112.0 8.2 65.2 0.437 0.036 2.985 0.061 8.948 12.1
Gupo 25.0 72 114.3 6.9 18.8 0.440 0.055 2.029 0.037 8.638 13.4
Kumho 24.2 7.3 242.2 7.6 16.8 0.438 0.098 4.672 0.192 9.175 26.2
04.07.26 Nakdan 24.1 77 75.1 7.8 43.2 0.137 0.012 1.943 0.016 8.927 7.0
Koryoung 28.0 77 118.9 7.5 42.4 0.213 0.060 2.462 0.045 5.824 20.5
Gupo 29.9 8.3 95.7 8.1 19.2 0.293 0.026 2.361 0.043 11.164 32.0
Kumho 31.0 8.0 364.8 9.3 12.0 0.654 0.112 4.664 0.264 9.586 53.2
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before and after the AGP test from April to July 2004.

7

©

= i ofddl A eA] ATt Al dFAeR
= dl9]8 el 2 $% 9lA] % (Carignan and Planas
1994; Henry etal. 1984; Vincentetal. 1984), AWty o 2 T<=
A= A(P)e] =7 Ade] AT AAR 2Hgstar &)
T oA v E AAMN)7F Al AR vehve A
ot HyA o g A8t vt

Lo

&

ol

ZEs
TEE. 2001, 2RGGFANHE o] &3 A AfrETe] 94

=N =

FEE7E A=, et

7, ol ®Z, FAT. 1992, AGP spike testl] <] =i the

oo 2RAG AL LA] T4, FREANA] 8: 159-166.

NE, A, FdE, Fdm. 2003, FEH A S5 H2Al
Aol BRs7h 2797 A viAe G Algae 18: 157-

67.

2AA7), o158, 272A|. 2003, AFs e} Frbel e g Algal
Growth Potential Test(AGPT) %] -8-. gl=+54513] %] 36: 57-65.

A7), 27A. 199, GE7ANA AGPe o & A7t =54
8}3]#] 32: 349-357.

A7), 272A. 2000, 5 F - SHRellA AGPel| ol g =57t

S 852815) %] 33: 244-250.

—_

Kwon et al.: Diatom Growth Potential in Nakdong River 233

100
I Control
[ Nitrate 1.0 mg/L
80
= 60
o
E
o ]
& 40
<
20
A D
100
I Control
[ Silicate 2.0 mg/L
80
- 60
o
E
o ]
& 40
<
20
JLome WO W
160
I Control
[ Phosphate 0.1 mg/L
1204
0
2 so-
o
Q
<
i ﬂ ﬂ
ol mml]

Nakdan Koryoung Gupo Kumho River

Fig. 4. Effect of nutrients addition test among the sampling sites
from April to July 2004.

FEE, AP, oA, A, FEX, R, &9 BAE,
AEF, olF, . 2003, 5] 2FE 54 £ A
oIt A7 (. THIAATLE 25 511-54.

ADA, o] FHl, FEF. 191, Fdd B oA fHe] /A
A A B AT SR ESE|A] 9: 104-112,

A, e, AUs, Ads, A, 1A, 2001 AR 5}
&S W Gl o] Aol TEEFAE LA A
= 9. Id=5583]7] 34 310-319.

B4, T 204, G S/ Ao T8 f994 %ot
3 st =GP rers|A 3 137-151.

Z73A, A7), 1995, FEAtoll A T2 F Stephanodiscus hantzschii £.
tenuis®} S. parous®] WP A oA @2 /3H5]A] 10: 91-96.

270, AR, Ao, A, UatE, A, o] FH, )17,
olglg, AdE, HE A ZAPH | pp. 271-281,

ZY S, I8A. 2005, G5 tHsAd S #He A7 — 9
AAIE ARE ol &3 A TR, AP AT
3]#] 13: 5-30.

T, A, Anl 1994, FFH FA lelA o] AGP| #
gt AT SR EENS]A] 12: 125-136.

SR 2000. A AT HAIEE. pp.458.

P, FIEOHE. 1987, EAHMITRE:. i, BAS

APHA - AWWA - WPCF. 1995. Standard Methods for the
Examination of Water and Wastewater. 17th Edition.

_ruL1 d

8

fob
MDY

Washington, DC: American Public Health Association.



234 Algae Vol. 21(2), 2006

Carignan R. and Planas D. 1994. Recognition of nutrient and
light limitation in turbid mixed layers: Three approaches
compared in the Paran floodplain (Argentina). Limnol.
Oceanogr. 39: 580-596.

Dzialowski A.R. Wang S.H. Lim N.C. Spotts W.W. and Huggins
D.G. 2005. Nutrient limitation of phytoplankton growth in
central plains reservoirs, USA. . Plankton research 27: 587-
595.

Ha K. Jang M.H. and Joo G.J. 2003. Winter Stephanodiscus bloom
development in the Nakdong river regulated by an estuary
dam and tributaries. Hydrobiol. 506-509: 221-227.

Henry R. J. Tundisi G. and Curi P. R. 1984. Effects of
phosphorus and nitrogen enrichment of phytoplankton in
a tropical reservoir (Lobos reservoir, Brazil). Hydrobiologia
100: 101-112.

Lopez-Lopez E. and Davalos L. 1998. Algal growth potential

and nutrient limitation in a tropical river-reservoir system
of the Central Plateau, Mexico. Aquatic Ecosystem Health
Management 1: 345-351.

Miller W.E. Maloney T.E. and Greene J.C. 1974. Algal
productivity in 49 lake waters as determined by algal
assays. Wat. Res. 8: 667-679.

Sudo R. 1980. Studies on the water-blooms in lake
Kasumigaura. J. Limnol. 41: 124-131.

Vincent W. F. Wurtsbaugh W. Vincent C. L. and Richerson P. J.
1984. Seasonal dynamics of nutrient limitation in a tropical
high altitude lake (Lake Titicaca, Peru-Bolivia): application
of physiological bioassays. Limmnol. Oceanogr. 29: 540-552.

Received 15 March 2006
Accepted 8 May 2006



