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Spatial and temporal variations of environmental factors and phytoplankton community were investigated in the
three stations of Andong Reservoir in 1997 and 2003. The changes of physico-chemical water quality and
phytoplanktonic biomass were higher in 2003 than that of 1997, due to rainfall difference. The concentration of total
nitrogen (TN) and total phosphorus (TP) in the reservoir decreased, but total nitrogen fell relatively more between
them. TN /TP ratio decreased from 109 to 90 showing no change at the downstream but a big decrease at the mid-
and upstream. Predominant phylum of phytoplankton in Andong Reservoir were six genus that composed to
Anabaena, Aphanizomenon and Microcystis of Cyanophyceae, Cosmarium and Scenedesmus of Chlorophyceae and
Synedra of Bacillariophyceae, respectively. Among the observed phytoplankton, diatom Synedra occured as the
maximum amount of 3,400 cells mL~! even at the above 30°C. Green algae Scenedesmus observed along with
Microcystis. It seemed to be compete with Microcystis during the high water temperature period. Although trophic
state of Andong Reservoir was decreased, the standing crops of phytoplankton were increased. Moreover blue-
green algae, Aphanizomenon and Microcystis in the region of upstream to midstream and diatom, Synedra in the
region of midstream to downstream were increased until to reach the algal bloom, respectively. It seemed necessary
to attention the changes of blue-green algae Aphanizomenon, that has an ability of nitrogen fixation.
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Fig. 1. Map of Andong Reservoir showing the location of the
sampling stations(®).
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Table 1. Interannual and spatial changes of physico-chemical water quality in Andong Reservoir during the study period. The data

values are mean standard deviation from May to March and parentheses indicate the data range.

Year 1997 2003
Station DS* MS** usH* DS* MS** usH*
Water temperature (°C) 16.9 £ 8.7 17.5+ 8.9 173 +9.1 17.3 £ 8.6 17.2 + 8.8 17.3 £9.3
(4.8-29.1) (4.6-29.6) (3.7-29.9) (4.6-29.4) (4.4-29.8) (2.3-30.3)
Electric conductivity (uS cm™) 166 + 14 164 + 14 166 + 11 146 + 18 145 + 20 141 =17
(141-189) (147-193) (151-185) (120-172) (122-179) (119-174)
Secchi depth (m) 2.7+1.0 2.8+0.8 24 +0.8 23+09 25+1.1 2.0+0.7
(1.6-4.5) (1.7-4.5) (1.4-3.5) (1.0-4.3) (1.2-4.9) (0.8-3.0)
pH 8.0+0.8 8.1+0.8 8.2+0.9 8.6 1.1 8.6 1.1 8.6+1.0
(7.1-9.1) (7.2-9.3) (7.3-9.7) (7.3-10.1) (7.0-10.0) (7.2-10.1)
Chlorophyll a (ug L) 58 +5.4 6.1+45 70+65 6.1+48 71+55 8.0+5.4
(1.2-17.6) (1.3-17.4) (1.1-20.1) (1.5-14.3) (1.8-18.4) (2.5-18.7)
Total nitrogen (mg LY 1.8+0.2 20+0.3 19+04 1.3+0.2 1.3+£0.2 1.5+03
(1.5-2.1) (1.5-2.7) (1.3-2.5) (1.0-1.9) (1.0-1.6) (1.1-2.3)
Total phosphorus (g L) 28 + 14 19+9 18 +10 23+18 17+7 18 +5
(14-64) (9-41) (8-42) (7-75) (4-29) (13-31)
N/P ratio 78 +28 122 + 65 126 + 59 79 + 48 106 + 99 85 + 31
(24-117) (47-298) (41-228) (25-204) (47-384) (43-154)
* downstream; ** midstream; *** upstream
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Fig. 2. Spatial and temporal variations of water temperature, Fig. 3. Spatial and temporal variations of water temperature,
rainfall and electric conductivity in Andong Reservoir from rainfall and electric conductivity in Andong Reservoir from
1997 to 1998. 2003 to 2004.
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Table 3. Changes in species numbers and the total standing crops of phytoplankton at each station in Andong Reservoir (mean

standard deviation).

Species numbers

Total standing crops (cells mL™)

Year/Station
DSs* MS** USH** DSs* MS** USH**
1997 31+9 33+£10 32+10 4,033 + 3,320 3,888 £2,855 4,955 + 4,217
2003 27 +7 27 +9 28+5 2,926 + 3,214 4,775 + 5,052 4,452 + 4,769
* downstream; ** midstream; *** upstream
50 4 —— Downstream 50 4 —— Downstream
A Q X -0~ Midstream A -=-©&-~ Midstream
’ ——w—- Upstream O\\ —-¥—- Upstream
o a0 oS TV 2
© 0]
a el
IS IS
2 2
n 30 1 0
2 9
o (5]
< e N g
(%) 20 (7]
10 T T T T T T T T T : 10 = T T T T T T T T T T
20000 - 20000 -
~ B _ B
L L
£ 15000 | € 15000 -
0 k)
© ©
G L
£ 10000 A 2 10000 -
o o
G S
2 2 \,
5 5000 - S 5000 -
c c
3 S
5] (]
0 = T T T T T T T T T T 0 -+ ' T T T T 5 T T !
May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.
1997 1998 2003 2004

Fig. 8. Spatial and temporal variations of phytoplankton species
numbers and the total standing crops in Andong Reservoir
from 1997 to 1998.

T, 795E kelA Z71ete] 99 9,406 cells mL'2
tigon o]F Hxp 7Hhdte] 11Y95ElE 600 cells mL!

% At (Fig. 9B). A|HE A it dEFS 1997
of] 3,888-4.955 cells mL! ¥ 9| 24 AH(US)ol| A =gka
F(MS)ol|A] wgkom | 200340l = 2,926-4,775 cells mL™
A2 FHFMS)oA =9k 3HF(DS)ell A wEgkth(Table 3).
el AEZYAES BVE A5/ AT dE

o ol L )

o] 7kt Agolle faste] oA $x|g S5
o] AnkAl AgS 1.3 o (Hore and Goldman 1994),
O S Hole AP AR TRFEA sk QF
gk Agz|e] FelghA FRok AEAQ 7F-o] e e
Z o= VERTH(EF 2004)
28 BN A AT st

ZARA A - F e 1997d ] F2F 9 Microcystis

aeruginosa, Oscillatoria agardhii, Woronichinia naegeliana

Fig. 9. Spatial and temporal variations of phytoplankton species
numbers and the total standing crops in Andong Reservoir
from 2003 to 2004.

(Coelasphaerium) , =252 Monoraphidium circinale,
Scenedesmus ecornis, TFZF2] Synedra acus, Asterionella formosa
2 oAl w2 7o Chroomonas sp. & 8F°|1aL, 200338 &
Z59| Anabaena crassa, Aphanizomenon flos-aquae, Aph.
issatschenkoi, Microcystis aeruginosa, =252 Cosmarium
praecisum var. suecicum, Scenedesmus ecornis®} TFZF2]
Synedrasp. 5 7%°] 38ttt

AA A-AA 19973} 20030l FEH o &7 13
& Synedra®} Microcystiso] Q1 21| 1997:d 0] |48 2 -4
= Woronichinia(Coelasphaerium) (DS-5%, 11¥), Chroomonas
(DS24, 6¥9; MS-1¥¢, 3¥; US-1¥ 89), Monoraphidium
(DS-5¢ ,89), Asterionella(MS-1€, 3¥: US-1€, 3¥)7}
2003l FHFToR BFEEA| 3t (Table ). & A7
AxE 2003 FHFoR SAT Ho AR 19979
e BRe vn eSS GE2F Ambeena= 1997
d 100l sFFA A (DS) A 1,658 cells mL™, 200313 7€ o]

IS

il



340 Algae Vol. 20(4), 2005

Table 4. Dominant genera and maximum standing crops of phytoplanton at each station in Andong Reservoir(O*, Oscillatoria; A*,

Aphanizomenon).
Dominant phytoplankton
Sampling area 1997 2003
Genus
cells mL™! month cells mL™! month
Downstream Anabaena 1,658 5,6 381 7
Oscillatoria 1,132 7,8 1,950 9,10
Aphanizomenon (O%) (A¥)
Microcystis 5,799 8,9 2,108 8,9
Cosmarium 162 7,8 2,840 8,9
Scenedusmus 716 6,10 2,517 8,9
Synedra 2,374 10, 11 5,575 5,8
Midstream Anabaena 100 9,11 1,785 7
Oscillatoria 158 7,9 4,900 7,9
Aphanizomenon (0% (A"
Microcystis 6,253 7,9 5,040 7,10
Cosmarium 296 7,8 3,595 8,9
Scenedusmus 842 7,8 2,912 9,10
Synedra 1,583 10,11 7,175 5,8
Upstream Anabaena 490 7,9 3,012 6,7
Oscillatoria 935 10 5,580 9,10
Aphanizomenon (O%) (A¥)
Microcystis 5,221 8,9 11,520 7,8
Cosmarium 284 8,9 604 8,9
Scenedesmus 700 8,9 232 9,10
Synedra 2,913 5,11 1,978 5,6
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Fig. 10. Variations in major genera of phytoplankton in Andong Reservoir from 1997 to 1998. A, downstream; B, midstream; C,
upstream.
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Table 5. Yearly distributions of algal bloom in Andong Reservoir(from KOWACO, 2003).

Year 1991 1992 1993 1996 1997 1998 1999 2000 2001 2002
Period 8.21-9.10 9.16-9.30 8.24-9.7 8.14-9.5 729927 7.21-818  7.20-9.7 7.27-9.5 7.6-10.8  9.10-9.26
(days) (29) (14) (14) (23) (61) 29) (29 41 (95) 17
Station DS*,US** DS* us* us* us* us* us* us** us* us*

Dominant - - - - Microcystis ———
algae

* downstream; ** upstream
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