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Application of Algal Growth Potential Test (AGPT) on the Water Quality of the Chinyang
Reservoir and the Nam River. Shin, Jae-Ki*, Ok-Hee Lee! and Kyung-Je Cho? (Environ-
mental Research Center for Naktong River Watershed, Inje University, Kimhae 621-749,
Korea, 'Graduate School of Biology, Inje University, Kimhae 621-749, Korea, 2School of
Environmental Science & Engineering, Inje University, Kimhae 621-749, Korea)

The algal growth potential test (AGPT) bioassay were conducted to assess the water
quality and fertility in the Chinyang Reservoir and the lower part of the Nam River
from August 2000 to July 2001. The AGPT value of the Chinyang Reservoir ranged
from 0 to 23.4 mg dw I-1, while 79% of the algae cultivation have not grown. The
AGPT value was in proportion to phosphorus concentration of the water, and it was
less when chlorophyll-a was high. This value was higher in the middle and lower
layers than in the upper layer, and in the inflow part where the water is shallower
than in the lacustrine. The AGPT value has increased in the whole reservoir in
August~ September when the water volume is high. In contrast, the AGPT value in
the Nam River varied greatly compared to that of the reservoir, and ranged from 0
to 252.0 mg dw I-1 and 65% of the algae cultivation have grown. The value was less
than 10 mg dw I in the upstream, over the point where the treated wastewater
discharged. It was 57 mg dw |1 on the average in the downstream, except in March
and July when the discharged water influenced greatly, exceeding the hypertrophic
condition. The result of AGPT shows the differences in the time and space on the
reservoir and the streams. The AGPT value has increased in July~September, and
in December in the inflow part of the reservoir; in March and August~December in
the lower part; and in January, May, and November in the streams. AGPT is useful
not only in defining the influence of the limiting nutrients on the algal growth, but
also in evaluating the nutrients fertility in the inland water.

Key words : algal growth potential test (AGPT), Microcystis aeruginosa, reservoir,
river, water quality, wastewater
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B2H43L x4 o} (Kotai et al., 1978). $-#v}et=
Sl eqBelsl Az ARHA Lahe] 5]
W SN NP EbE QI xRe] wulel
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A (4], 1998). o3t Z{o] A Aple
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o= 283ty o= AA 3, 53] #
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et 2AelR o)Esle Aud Ad zRAAE
£ 9E PEFE ol 4T 4B Frlw T
A g5 o] of & H-olch.

Z 5 A A=) = 24 (algal growth potential test, AGPT)

e dFow EA MAZRI AR
S ole olg Abed odde] FRAS setsird
wA 853 9Jof (Miller et al., 1974; Lehmusluoto,
1978). =3}, AP Z2F{5 |43} bioassay:= A|3Hed ok
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Sl HE 100096 o] F ST s4E daos
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AEA I AGPT A8t AeAelA 2 Ao 4
% %% 3F4% Van Dorn A 57| 2 A 53819 32, Zhell
AME 54 AR Aesdd 24 AR gz 7
+ 7437 (KYO)s} =47} (DEO)S] f-3i oA 2+ 1A,
A T2l HpHE (Tow)eh 9 (DAM)ol A 7+ 178 A A
< AEslgl 1, $7-S A543 (CHO), Z1¢ka (CHI), A+
I (SAN), FAT (KUM), 97} (WOL) ¥ )=
(YOM)9] 67 AAE AElste] & 107] A o] 5o} (Fig.
1). AGPT: 20004 893E 20014 79l Ax # 4%
oY 13], 7k 63 (149,349,549, 79,89 ¥ 11%)
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Fig. 1. Map showing sampling locations for water quality
and algal growth potential test (AGPT) in the
Chinyang Reservoir and the Nam River.
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Krist (1988)2] el wiet A& 454 a s
= 90% ethanol& $v 2 3= v]5 FE2HE AHESH
o} (Nusch, 1980).

AGPTO] A48 APxFE EFFo2 A4HT )
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dwil) oz AZ3lch (A3 2, 1999). Wl oF& = 25°C
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Fig. 2. Temporal variations of precipitation (PPT) in Chin-
yang Reservoir (Sanchong station) and the Nam
River (Chinju station) watershed from April 2000
to September 2001.
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Table 1. Mean (£SD) values of water quality in Chin-
yang Reservoir from August 2000 to July 2001.

Chinyang Reservoir

Factors\Regions
Chlorophyll-a
(Mg 1Y)
U 12.1+10.1 9.4+54 11.9+8.0
M 12.7+10.6 15.3+£155 104+9.1
L 8.8+8.2 10.0+7.3 6.0+2.6
Ammonium
(MONT)
U 34.0+19.4 27.1+19.7 30.5+16.2
M 70.2+419 39.9+26.7 51.0+32.7
L 122+116 89.7+87.4  189+244
Nitrate (ug N 1-1)
U 1,865+847 1,684+992 1,750+794
M 1,553+871 1,576+959 1,828+801
L 1,745+£854 1,532+927 1,615+820
SRP (ug P I-9)
U 3.2+7.0 25+5.6 2.2+6.0
M 3.2+6.7 3.9+11.8 29+74
L 2.2+5.1 6.2+21.1 25471
SRSi (ug Si I7%)
U 2,176 £1,157 2,530+1,026 2,553+1,012
M 2,409+1,376 2,788+970 2,640+1,091
L 2,457+1,371 2,793+1,176 2,958+1,022
AGPT (mg dw I-1)
U 0.8+2.0 0.6+1.6 0.6+1.7
M 0.9+1.9 11437 0.8+2.2
L 0.6+1.4 2.0+6.8 0.7+2.1

Note: U (upper layer), M (middle layer) and L (lower layer)

2x7} 27t 27.1~34.0ug N 171 (30.5ug N 171), 39.9~
70.2ug N 171 (53.7 ug N 1-1), 89.7~189.0 ug N 1-1 (133.6
pug N - 9] ool A x| A A] Ale] 712 x-]z‘s_oi
A4S NHe) o] 23 F713H9T, A% E3ur)
4.44) w9kt NOs:= 1,532.0~1,865.0ug N Iflﬂgﬂo]ai
A, HF %= KYO, DEO, DAMe| A Z+7+ 1,721.0 ug
N I-%, 1,597.0 ug N 11, 1,731.0 ug N I-20]jch. TIN 3=
NHsE= 4.1%, NOs: 95.9% 2 2}A]3}191 3, NHsE NOs
9] 4.3%el 3Fste] NOs7} HojH ez FHeT. =
g % AA F NH8 NOso| ARA WEe vy 7+
7t 643} 12900 FRahd, 1293} 690l Hlokaielch

SRP: 2.2~6.2gP 't M$|o|9] 3, FHF7S 3219 P
I-lo]glt}. SRPE= 3Fd $9lHael KYO$ DEORTI:=
DAMOA 5 W& ZdgFol et =3, £3olA AF3ol
BT FEEG WU F - dHEe] Bohevd I Al
=4 99krl. SRSiE 2,176.0~2,958.0 ug Si 1" 9] 0] 3]
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3, ¥ 5= 2589.3ug Sil-1o]g)th SRSiE NOsg}
n}R74A) 2 NH.eb SRPel B]s| E38 ojFele] %3}
3, A% 7154 el Aglch Chl-ax KYO, DEO, DAM
oAl kel 6.0~15.3 ug 1"t 9lolqla, A
10.7 yg 1"20]git}. Chl-a2] Hujgte = & u), DAMX T}
+ FYFelA w0k

f

& FAoz AR A7 Ao
AxE e 71> Table 29} 7t} NH,4
TS AAFo|A 21.5~817.6 uyg N 11,
181.0 ug N I-10] ¢l 3, 7oA} 0~4,047.0 pg N 11,
1012.0ug N I'1e]51e}. NOs2] 919l HEgte Aol
4] 617.0~3,019.0 ug N I"%, 1,754.0 ug N 1-10] 31 37, 35
o] 4] 233.5~6,635.0 ug N I, 2,681.0 ug N I-10] ¢l e},
7184 A& F NOs7F NH R Y F3849 a1, 7 52
SFRHA o] gk} w3l 22| A LA NH7)
AR v AREG SFTRANA FE o}
SANZAA aHgell= A9H &
et

SRPe] W99}l FFZES AFFelr 0~30.9ug P I,
7.2ug P I1o]9l 3z, 3}FollA] 0~759.7 ug P 1-1, 101.0 ug
PI-to]9leh. 51+2] SRP A FEt ARH 1M ¥
$k3, NHish NOs2) 37b 3 x)shelct. sRsit
A8l T2kl A 740~7,396.0 ug Si It 9] o] 9l 31, H
Zk23,099.0 g Si I'te] it 7he] At F2tellA 44
o] ME2 SRSiE Aoty Aewke]l FHI 7
3 Fxrb Ak e wgrar, 19e) wo} s #3
o3t 44 p= W3te] o] wig F& & & 3
o} Chi-at ARsh sheld BEgt (8ol 47
Spug 11(1.9~20.9 g I-1), 20.1 pg 1-1 (4.0~120.9 ug 11)
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Table 2. Mean (£ SD) values of water quality in the lower
part of the Nam River from August 2000 to July

2001.
Nam River

Factors\Regions Upstream Downstream
(CHO~SAN) (KUM~YOM)

Chlorophyll-a (ug 17%) 9.5+6.2 20.1+28.3
Ammonium (ug N 172) 181+256 1,012+1,291
Nitrate (ug N 1Y) 1,754 +£690 2,681+1,601

SRP (ug P I7%) 7.2+£10.7 101+193
SRSi (ug Si I-1) 3,192+2,336 3,006+2,212

AGPT (mg dw I-%) 1.9+3.2 32.4+64.0

Eur ge Solgish

3. Algal growth potential test (AGPT)

M. aeruginosas A|gFo 2 =A3 AGPT A= 5
87 AR 2AA 6] B Aol R A4l
Al AGPTZES] 7 (H<)S 0.8mg dw 11 (0.6~2.0
mg dw I} o]t} (Table 1). =3 £2 AEFA A}
A ARG FAAT7E 4Es] Bt ST
ol FT (n=109)9] 78.9%F AAstla, AAH=E X
™ KYO 94.5%, DEO 94.5%, TOW 97.2%, DAM 91.7%©]
Ak fol WE AGPTE AZnd $23 A2l
9% w9 AdAes AT #F WEE 16w B
Skc} (Table 3). AGPT Az}, A4=x] AA|el|A Y77}
AR A= 19~29, 49 ~690l9lx, AFTIL B
9 A7)% 39, 79~ 1290)90) = A7} A
~#Z2o A =F HFH 7 20004 99 ol o
A7 AR oz A 2 wse 4
= Aow =x=E 9o

olA AGPTRS) Wglsh Awgre

ri 2 ohl'

Aol 0~9.3

Table 3. Algal growth potential test (AGPT) values accor-
ding to the water layer in Chinyang Reservoir.
(Unit: mg dw I72)

Riverine zone Lacustrine zone

Sampling Water

months layer Kyongho Deokchon Intake .\,

River River tower
MAR U 1.4 - - 3.9
M - - . 0.4
L — — —
JUL U - - - -
M 6.9 - . -
L 3.4 - . -
AUG U 5.2
M
L . . . .
SEP U 6.9 1.4 - 8.4
M 0.4 - . 8.9
L 1.9 23.4 . 10.0
OCT U - - 0.4 -
M . . . 8.0
L - 5.2 . -
NOV U - - - -
M - - . 1.2
L — — —
DEC U - 4.9 2.4 -
M - 155 . 3.9
L - - . 4.4

Note : upper (U), middle (M), lower (L) layer in water column, no
growth (=), no sample (- ).
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Fig. 3. Spatial distribution of algal growth potential test
(AGPT) values in the lower part of Nam River.
Vertical bars indicate standard deviation.

mg dw 11, 1.9 mg dw I-10] g} 37, d}F<|A] 0~252.0 mg
dw I-1, 32.4 mg dw I-1o]git} (Table 2). A wW&
AGPTZES KUMO A FF3ke] 61.4mg dw I124] 7}
7 E=9ka (Fig. 3), A A 2= 19 (KUM, YOM), 54
(WOL) %! 8% (KUM)ell *=9kt}. 2000 8¢l KUM®|
A AGPTZEe] =t A2 7h-9-oll s dafFe] oJek4
o] FFHU] WEel, fEol FAE 11l 715
7] Azt 1) g 753 A AP Z5
7] Bz 3 e At 54 eclez =83}
Tt (Fig. 2 3=x).

AGPTS] HFZte= E o, 7}2] CHO~SANT7e]

FAE Agze] A AR AAE Boled o
Z

4.37 293 AGPT

AGPTRHE 4% NHush SRP 93k w2} fol3
Aol HAFUR. ApA| e}k Tl A 77 0.045 (p<
0.05), 0.745 (p<0.001) 2! 0.996, 0.999 (p< 0.001)°] %}
(Fig. 4; Table 4).

HHH NOs s= A AlddA foAd el dHda (p>
0.05), ZellA &= A4 (0.721, p<0.001)e] ket A%
59} WelA AGPTE SRPel| 7o Aidez 27}
&kglaL, 73 P AR S B9l (Fig. 4C, 4G). Chl-agt
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Fig. 4. Relationships between ammonium, nitrate, solu-
ble reactive phosphorus (SRP), chlorophyll-a (Chl
—-a) concentration and algal growth potential test
(AGPT) values in Chinyang Reservoir (N =109) and
the lower part of Nam River (N = 36) from August
2000 to July 2001.

Table 4. Correlation coefficients between water quality
factors and algal growth potential test (AGPT)
in Chinyang Reservoir and the lower part of the

Nam River.
Algal growth potential Test
Factors Chinyang Reservoir Nam River
(N=109) (N =36)
Ammonium 0.045** 0.745*
Nitrate n.s. 0.721*
Soluble reactive phosphorus 0.996* 0.999*
Chlorophyll-a 0.084** 0.095**

Note : * <0.001, ** <0.05, n.s. not significant

AGPTe| A% #:4E & o, chl-a7} &2 RelAM=
A2 AGPTZEe]l 29k, chl-azl @& JLor:=
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Table 5. Comparison of AGPT development in Chinyang Reservoir and the Nam River during July 2000 to August 2001.
] Sampling months
Water system Regions
J F A M J J A S e} N
. . Riverine zone ) ° ) )
Chinyang Reservoir .
Lacustrine zone ° ° ° )
Nam River Upstream [ ) . [
Downstream ) [ )
Stimulation factors D D R R R R D T,W

Note : D (drought), R (rainfall), T (turn-over) and W (wind), respectively.

AGPTZEe] ¥ 73& B3 (Fig. 4D, 4H). A3 o
2, AGPTZ)o] l;;ﬂ ch—a7]— e ;1——3— N=Z} P77} o=
UElL xo ol Whed =3l

= Kol skt sk
2 g Ee] chl-a =7} =0l
N =% °§°J°§-°4 ra2 Qs AGPTRES Astgo]

o
ol

ELN

B A7)z gt ARl ellM AGPTE] F7tel
g f= 29e A7HE 2ok 7S Table 59 7
o ApdA el 24 e Ax W v Fe= &
AR ApA g AellA 2oaql e g A}
|7} ol WAFAT AGPT Z7tell faFe]
7l A 14, 59 Bl 11e]], Fg= A LA TFelA 7

53], A5All A A
°1W 1240]] A]z}tsle] DAME]
glelolo} FEAH o7, o]8T &

o Zzo) ofofalz} AGPT Z7fel M A=A o

J l"]°1 113
JIT,

| &t

%9 fertility® 23k AGPT 244 AT
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