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Algal Growth Potential Test (AGPT) in the Stream-Reservoir System of the Pyeongtaek
Reservoir Watershed, Korea. Shin, Jae-Ki* and Soon-Jin Hwang (Department of Biological
Systems Engineering, Konkuk University, Seoul 143-701, Korea)

For a biological assessment of Pyeongtaek Reservoir and its major influent streams,
an algal growth potential test (AGPT) was conducted with the blue-green algae
Microcystis aeruginosa in March, June, September and December, 2000. The range
and average value of AGPT were from 0 to 463 mg dw/l and 90 mg dw/l, respectively.
For the influent streams in particular, the average value of AGPT was the highest in
the Hwangguchi Stream (343 mg dw/l). It decreased to 158, 66, 29, 21, and 21 mg dw/I
in the Sojong Stream, Songhwan Stream, Osan Stream, Chinwi Stream, and Ansong
Stream, respectively. The AGPT values in the reservoir ranged from 0 to 138 mg dw/l
(mean 54 mg dw/l) with a tendency to increase in the upstream, which was close to
the influent streams. In general, the AGPT values decreased further in the down-
stream. Immediately after the abrupt increase in influent discharge in summer, the
AGPT value in the downstream almost doubled due to the proliferation of blue-
green algae. The water quality of Pyeongtaek Reservoir and its influent streams
further deteriorated during the drought period. Similarly, the AGPT value was the
highest during this period. The AGPT values showed the closest correlation with the
content of P (r=0.999, p<0.001). Thus, it could be concluded that the content of P is
highly effective in the growth of algae. In the Pyeongtaek Reservoir Watershed, the
AGPT values varied in space and time. It was also closely related to the nutrient
content of influent streams. The AGPT values revealed that the water quality state
was hypertrophic (>20 mg dw/l). Thus, control of the aquatic environment is essen-
tial. AGPT is very useful in evaluating the fertility and pollution state of the water
as well as determining the nutrients that limit the growth of algae.

Key words : algal growth potential test(AGPT), Microcystis aeruginosa, stream,
reservoir, water quality, wastewater
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Fig. 1. Map showing sampling locations for water quality
and algal growth potential test (AGPT) in the
Pyeongtaek Reservoir Watershed.
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Fig. 2. Scheme for the algal growth potential test (AGPT)
procedure to assess fertility of the stream and
reservoir water.
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Table 1. Mean (+SD) values of environmental factors in the watershed streams of Pyeongtaek Reservoir at March, June,
September and December, 2000. Parenthesis indicate maximum and minimum values.

Factors/ Pyeongtaek Reservoir Watershed Streams
Sampling Stream Hwangguchi Osan+ Chinwi Sojong Ansong Songhwan

4,981.1+1,219.2 1,624.1+2,065.6 4,668.0+1,713.6  650.4+871.1  4,601.9+3,057.9
(5,862.3/3,588.7)  (3,991.8/199.1) (5,738.6/2,691.6) (1,647.0/34.1)  (7,037.6/1,171.6)

Ammonium (ug N/I)

Nitrate (ug N/ 508.7+354.0  1,147.1+350.5  1,084.5+224.1 830.1+50.3 773.3+73.0
H9 (728.1/100.3)  (1,524.7/832.2) (1,283.3/841.7) (867.9/773.0) (856.0/717.8)
Nitrite (ug N/l 159.8+124.6 242.2+220.7 294.5+173.4 105.1+98.8 249.9+206.1
Hg (279.3/30.7) (494.7/86.0) (483.7/143.2) (219.0/53.0) (487.8/125.7)
SRP (ug P1l) 1,030.44520.0 88.0+120.2 477.4+815 66.8+14.5 200.1+139.4
Hg (1,388.5/433.9) (226.4/9.7) (567.3/408.2) (83.9/58.2) (326.4/50.6)
Chiorophylla (ug/l) 221432 33.2+27.6 13.6+16.2 8.9+7.6 14.1+1.3
phyli=alug (25.8/19.7) (52.6/1.6) (32.3/3.9) (17.6/3.9) (15.2/12.6)
AGPT (mg dwil) 343.0+173.6 28.5+40.1 158.4427.2 21.4+4.9 65.9+446.5
9 (462.5/143.9) (74.7/2.4) (188.4/135.4) (27.1/18.6) (108.1/16.0)
T3 71Foz & o), NH 3773 (4,981.1 pg NIy, A BA @ AL w5 A S ofFom
A A4 (4,668.0 ug N/I) 2 A 3HA (4,601.9 ug N/lyo] =34 = 4 Ao =38 A (25.8 pg/h) 3 AP -%14]
s, AP -9 AH B A E HF Fxo Bl A (52.6 ug/l) @ A AA (32.3 ug/Mell A =2 chl-az} 7]
27} 49.1%, 19.7%) AFSAATH NHes AQHo= 4 S8 AL el GAskn Ax FFuel 9T AR
§ o] %3l 9¥Yd| HAR ygtor) AFAHLE o3| gefo] Y 7o B, o5 A o] 29H
%7} (5,862.3 pg N/)3F 3, A8 124 (7,037.6 ug X BAFAS B3 2 FAF Aol 93
Apel g vepe,

N/Del 7F =9k} NOs: @A -21914 (1,147.1 pg of3} &Hcte v EEst
N/ A3 (1,084.5ug N/lo] HiF Hxwo 23 = 2 87 2]
O]
ek HEAA, 2A-AHA, NN 1292 2 A G2 ol A ’:er = 20.4~6,357.2 ug N/I, NOs= 552.9
I - T 4= 20.4~06, . ) 3T .
_Tﬂs}”“_’ %Aé;ﬂ'_xj%yﬂ% Adshe AR ) ~1,690.2 pug N/I, NOx= 0.9~504.4 ug N/I 3] o]l
Aol w2 AAA zlol= IR Yskvh NO= 377 A 717
o Aleleh SAeIA] 6%e] wE re wolglm b BFsrE 27 31945 ug N/, 914.8 pg N/, 214.2 ug
= e T o e N/lo] 1T} (Table 2). NH4= R1ejlA] H# %7} 4,385.3
F3l AAE A Y= HFAES A3 stk ' ks ! '
1 r\i 9} NOs:= l‘]]i}i—u e e Hg N/IZH A=A JFghrel 27% Woka, R2: ¥
4 ~
39 R3: 32% = .NH48} NOs:= A= Abuts]
=0 2] of| A wooﬂ‘kcoq sl ot = g5t 2%} = A sl
=2 3o A NOs: P2 ko]t L ofAS Mol NH.: 318 AJgko] 74alar 4oAlo] <
SRPi= 9.7~1388.500 PRSI elgln gk 8725, o ) Noi e gapel gehm 2Alo] Qe
- = - 3 AT al oA
hg P/lol?iD}(Tab!e}). SRP3= o2 skl nls 74 SrolA] we Askelalc). wa, NH4 JE
A, A B AR Fretdlan 643t 1299 o A 2|7} Ao, FEFolA L, 9¥el= A AHA
Q ol EE) 3l 2 flml v = 13T FR2H T o ZAaL, = A A
=9it) £3), A9 FF wrL ‘:PE- —s}d-agl A 37 @are] FAEATh NOse NHaeh 2] 34
Hagkel FEo= 200pg P A= o gel SA]A 9 4] 12902 7s Al m NOM 64le] £3] %
Ar gdoi 71 F& el B =T 25 NO2<= =% =
A, HF =T AL z}ﬁlﬂ °i°*"+
Chl-a %% 1.6~52.6 ug/l ez, HF> SRP- 0~ 41731 P 019
18.4 ug/le]gic} (Table 1). Chl-a2] A=} HAFL 9 Prle]2lc} (Table 2). uSgRP.4 o
'1'I
D7} 126 A HANA HFEEH Y. FFA A . ot ° -
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Table 2. Mean (£ SD) values of environmental factors in each station of Pyeongtaek Reservoir at March, June, September
and December, 2000. Parenthesis indicate maximum and minimum values.

Factors/Sampling Pyeongtaek Reservoir

stations R1 R2 R3
Ammonium (ug N/I)  4,385.8+2,932.2(6,357.2/73.1)  3,029.3+2,277.4(5,546.2/28.4)  2,168.2+2,265.8 (5,367.5/20.4)
Nitrate (ug N/1) 806.3+203.3(1,045.4/552.9) 928.7+327.0(1,359.2/574.9)  1,009.4+470.1(1,690.2/613.3)
Nitrite (ug N/1) 226.2+239.8(503.0/82.2) 216.3+252.0 (504.4/37.0) 200.3+266.5 (503.0/0.9)
SRP (ug P/1) 220.3+157.4(417.3/52.1) 51.4436.9(94.5/11.2) 31.9445.7(99.1/0.0)
Chlorophyll-a (ug/l) 71.6+56.3 (130.4/13.6) 36.9+42.0(98.8/5.5) 25.4+39.5(84.1/0.3)
AGPT (mg dw/l) 72.7+52.5(138.4/16.5) 16.3+12.3(30.7/2.9) 10.0+15.1 (32.2/0.0)
Watershed Stream Pyeongtaek Reservoir
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Fig. 3. Spatial and temporal distribution of algal growth potential test (AGPT) values in the Pyeongtaek Reservoir
Watershed in March, June, September, December 2000. Dotted lines indicate criterion of hypertrophic level as 20

mg dw/l.

gk 44.6 uglle| ik (Table 2). Aldo] fA o] A A A Bk ﬂ"ﬂ"ﬂ/‘i I ZAAHe] oS FAok /o shA
FolA B ¥ wwE fANAL e Al vld olA AGPTRS W9l 24~4625mg dwlleld T, A
393 9ol o2 =9t} ek §9) ko] Ao k2 123.4 mg dwl/l O]O,\iD}(Table 1). 3} wlE AGPT
3Yell = H3 F=7F 96.9 pg/l (84.1~107.8 pg/l H$)) o e AT A AN HFZho] 343.0 mg dw/l2A 71AF
2 AR A AAE B ARFo=z 7 294, =9ka1, AJA A o] 158.4mg dw/l, A2 o] 65.9 mg dwil,
vl 9¥Ye:= AMR (130.4 ug/l)7} =37 (4.8~19.4 LA+ 29 A o] 28.5mg dw/l W FA A o] 21.4mg
pg/hEet 110 A= AX A7l oS 27 o] sl dw/ls=e] i} (Table 1, Fig. 3A). Ald- oz =
o Aol oFE BAEH, A, LA 4 A

2. Algal growth potential test (AGPT) 2 AL 647 1290, QAL 9o, A3HL 9
2] -] 15743 :no ) © & o) X0

M. aeruginosa® Al ZF o=z =43 AGPT A= 3} Ej ;ijj Z—';O]# ii;jijkgiij;%

A5 AeAAN 2] wE 2ol7t Ak (Fig.
3A-B). F W F FAATE APAAA 13 (3.7%),
<10 mg dw/l¢} 11~20 mg dw/l= Z+7k 53] (18.5%)%
FAE 1, >21 mg dw/lE= 163] (59.3%) TEE ¢l o,

E o] F: & AL 238 FIEHh

A A A A AGPTZES A - 3Fgtel]l A’ Aol 7}
HEHR T, FE ZA54F FA3EAT. A A A
AGPTZEe] W¢|:= 0~138.4mg dw/l°o]3] 1, F3HS
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33.0mg dw/lo] it} (Table 2). R1-2 34, 69 2 12¢4
Z}7} 48.4 mg dw/l, 138.4 mg dw/l 2 87.3 mg dw/IZ4]
%%%k , 994 16.5mg dw/I24] wroloh ubHe] R29}

3% e Al vls) 9ol F
E 34t (Fig. 3B).

H4 31.5mg dw/l2 o}

3N P ok AEF U AGPTY %34
s fodoln $3 JPdst AGPTS] A R
Sl4 AR AGPTS WE Fo| wlg Zlov) ohe

TR 177
Ao A= AGPTHE}F oJckadF} chl-a2] W% Zo] o
2 Aeldle] 2k AGPTH-Z 4% SRPSE NH. <

4

zkzy
0.370, 0.999 (p< 0.001)°] =} (Table 3, Fig. 4A, D). ¥4
NOs2} NO; ¥ chl-at= §-2]A ] %1+ (p<0.05). H=)
59} 9 aHe|A] AGPT: SRPe] 72 AAAHo=z
Z7}ste] 27AA ] HgE 73sE P o3k S W9} (Fig.
4D). Chl-ag} AGPTS As AL E 4, chl-av}
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Fig. 4. Relationships between inorganic nitrogen, soluble reactive phosphorus (SRP), chlorophyll-a concentration and
algal growth potential test (AGPT) values in the Pyeongtaek Reservoir Watershed.
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Table 3. Correlation coefficients between algal growth
potential test (AGPT) values and inorganic N - P
nutrient, chlorophyll-a concentration in Pyeong-
taek Reservoir and its watershed stream.

Pyeongtaek Reservoir Watershed

Factors Algal growth potential test (AGPT)
(n=27)
Ammonium 0.370***
Nitrate 0.369**
Nitrite 0.100*
Soluble reactive
phosphorus 0.999%*
Chlorophyll-a 0.168**

* not significant, **p<0.05, ***p<0.001

Table 4. Water quality assessment by several criteria in
Pyeongtaek Reservoir and its watershed stream.

Sampling stations\  gcop TN T-P Chi-a AGPT

Factors
Watershed streams
Hwangguchi >V H H E H
Osan-+Chinwi >V H H H H
Sojong >V H H E H
Ansong v H H E H
Songhwan \Y H H E H
Pyeongtaek Reservoir
R1 (riverine zone) v H H H H
R2 (transition zone) 1 H H H E
R3 (lacustrine zone) v H E H M

Note) BCOD: biological and chemical oxygen demand, T-N: total
nitrogen, T-P: total phosphorus, Chl-a: chlorophyll a, AGPT:
algal growth potential test, M: mesotrophic, E: eutrophic and H:
hypertrophic state

F2 FollAe= A= AGPTREe] w9kaL, chl-azt 4
XM= AGPTREe] ¥ 73S B4 (Fig. 4E)
AGPTZLe| =31 ch-az} v 32 N3 P7} o 4
= Foza] Al 9994 oIFFo] HlE|] Ty, &
At At = shpAE 4] -3l sidstae
3} ~aF=7} Eo}
Qs AGPTZE
o] Astge] FEEIAY =3 A vEE B o, A5
Z]ol| A AGPTE NHgs, SRP % chl-a®] W3}t 79| o
28kl o}, 8- A el A = SRP, NH.Et} chl-a9} 2
AAd o] At

>

4. 5387 917}
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