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Seasonal Variation of Total Bacterial Number and Environmental Factors in Daechung
Reservoir. Sun -Hye Bing, Sang -Wook Lee, Soon -Jin Hwang?! and In —Hye Oh* (Division of
Life Sciences, PaiChai University, Daejon 302-735, Korea and !Dept. of Biological Systems
Engineering, KonKuk University, Seoul 143-701, Korea)

Seasonal change of total bacterial numbers were estimated in Daechung Reservoir
from September, 1998 to August, 1999 and environmental factors which affects total
bacterial numbers were estimated. Total bacterial numbers ranged between 1.2 and
19.0 x 108 cells/ml and averaged 6.9 x 10% cells/ml. Bacterial numbers changed dynam-
ically with season. The bacterial numbers were highest in July and showed peaks in
April and July in sites studied except for the HOE (Hoenam site). In the HOE (Hoenam
site), total bacterial numbers increased ove the period of March~ August. The corre-
lation coefficient between bacterial number and chlorophyll a (<200 um) was r =0.72
(p<0.05) at the MAN (man site). Total bacterial numbers in Daechung Reservoir was
diversely changed by the seasonal variation of several environmental quality par-
ameters.

Key words : Daechung Reservoir, Seasonal change, Total bacterial number, Environ-
mental factors
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Fig. 1. The sampling sites in Daechung Reservoir (TAE:
Taejon Intake Tower, Man: Embayment, HOE;
Hoenam Bridege, DAM; Daechung Dam).
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Fig. 2. Annual variation of air temperature and preci-
pitation in Taejon metropolitan city. Closed and
open circles are the monthly mean of air temper-
ature and precipitation respectively.
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Table 1. Monthly variation of water environmental factors in Daechung Reservoir.

Site date water temp. (°C) pH DO (mg/l) NH3;-N(mg/l) T-N(mg/l) T-P(mg/l) SS(ug/l)
TAE 1998 Sep. 23 25.0 8.1 8.3 0.010 1.192 0.017 10.0
Oct. 21 20.4 7.0 6.9 0.010 1.380 0.005 11
Nov. 12 16.8 7.2 8.3 0.020 1.206 0.011 1.6
Nov. 26 14.0 7.2 7.9 0.010 1.456 0.016 1.2
1999 Feb. 23 5.0 6.9 11.9 0.010 1.433 0.018 1.6
Mar. 10 6.8 7.1 12.1 0.020 1.445 0.009 1.0
Mar. 24 6.6 7.5 11.3 0.020 1.732 0.008 1.0
Apr. 15 10.2 7.4 10.4 0.020 1.593 0.012 0.4
Apr. 28 15.7 8.1 9.5 0.010 1.393 0.014 0.4
May 26 20.6 7.9 9.5 0.020 1.470 0.009 0.8
Jun. 9 25.8 8.2 8.5 0.020 1.509 0.014 1.8
Jul. 14 26.8 8.7 8.7 0.040 1.690 0.018 0.6
Jul. 30 275 8.4 7.7 0.006 1.674 0.015 1.6
Aug. 25 27.3 7.8 7.0 0.020 1.920 0.017 2.2
MAN 1998 Sep. 23 24.8 8.3 7.7 0.020 1.197 0.013 4.8
Oct. 21 20.6 7.1 7.1 0.010 1.093 0.002 1.6
Nov. 12 17.7 7.1 7.1 0.020 1.035 0.012 1.2
Nov. 26 14.6 7.1 8.5 0.020 1.342 0.015 2.8
1999 Feb. 23 55 7.1 11.5 0.010 1.421 0.014 1.4
Mar. 10 6.7 7.2 121 0.010 1.329 0.010 0.6
Mar. 24 6.7 7.1 12.1 0.020 1.368 0.012 0.4
Apr. 15 11.6 7.5 10.5 0.020 1.590 0.012 0.8
Apr. 28 171 8.1 10.3 0.010 1.350 0.009 0.6
May 26 19.9 8.3 9.3 0.011 1.471 0.008 0.6
Jun. 9 24.2 7.9 8.4 0.010 1.427 0.012 1.0
Jul. 14 25.9 8.5 8.6 0.040 1.704 0.012 1.8
Jul. 30 275 8.6 6.7 0.007 1.498 0.015 1.0
Aug. 25 27.1 8.3 8.6 0.020 1.969 0.017 1.0
HOE 1998 Sep. 23 25.2 8.7 7.7 0.020 1.847 0.032 2.8
Oct. 21 21.7 7.3 7.7 0.010 1.226 0.003 1.0
Nov. 12 17.0 7.2 7.7 0.010 1.190 0.009 1.2
Nov. 26 154 7.2 7.7 0.020 1.516 0.017 2.0
1999 Feb. 23 5.9 7.1 11.7 0.010 1.399 0.016 0.8
Mar. 10 7.0 7.8 11.9 0.020 1.463 0.010 1.0
Mar. 24 7.0 7.4 11.9 0.020 1.362 0.015 0.8
Apr. 15 11.8 7.2 9.9 0.020 1.696 0.015 0.4
Apr. 28 19.2 8.2 9.9 0.010 1.433 0.012 2.0
May 26 20.3 8.1 9.3 0.011 1.370 0.018 7.7
Jun. 9 26.1 7.8 7.7 0.030 1.479 0.012 4.4
Jul. 14 28.0 8.7 8.4 0.030 2.239 0.014 2.2
Jul. 30 27.8 8.7 7.2 0.010 1.659 0.016 2.6
Aug. 25 275 8.3 8.7 0.020 2.040 0.018 1.0
DAM 1998 Sep. 23 25.4 8.3 7.9 0.020 0.810 0.015 6.4
Oct. 21 21.6 7.2 7.3 0.010 1.439 0.004 1.3
Nov. 12 16.8 7.1 7.3 0.010 1.125 0.013 1.6
Nov. 26 15.7 7.1 8.1 0.010 1.340 0.015 1.4
1999 Feb. 23 6.0 7.2 115 0.020 1421 0.017 0.4
Mar. 10 7.0 7.7 11.9 0.020 1.653 0.011 0.8
Mar. 24 7.1 7.5 11.9 0.020 1.668 0.012 0.8
Apr. 15 12.0 7.2 10.3 0.010 1.487 0.013 0.6
Apr. 28 19.2 8.3 9.7 0.010 1.364 0.009 0.8
May 26 20.2 7.6 8.9 0.011 1.454 0.009 2.6
Jun. 9 25.9 7.9 8.2 0.020 1.530 0.012 14
Jul. 14 26.5 8.7 8.2 0.030 2.095 0.017 14
Jul. 30 27.9 8.6 7.9 0.009 1.663 0.015 2.0

Aug. 25 27.4 8.2 8.2 0.020 1.998 0.020 2.0
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Fig. 3. Seasonal changes of bacterial number (x 10° cells/
ml) and total chlorophyll a (ug/L) in samples studi-
ed in Daechung Reservoir. Closed and open circles
are the total chlorphyll a concentration and total
bacterial cell number respectively.

A=k 3dm A M 3.0(1Y9 269)~17.0%
106 cells/ml (79 149)= A4 Hg=d), 4, 590 = &
ofow 39 2426 15.0x 108 cells/ml, 44 28¢]] 1.20
x 108 cells/mlo] gl e} o] A A2 o}& A Aol n]s}e] 4~

7974 & A5t weteh da AgeAe 39 o



76 A8 - of o

o & AF4h 897 w3 ok o e w
oz kgl golstel Awe] Aol ¥ok
o AleEch g AW A M| A 2.4 % 106 cells/ml (11
Y 129)-17.0x 108 cells/ml (7 14Y)o]gl o], 3% 24
2 (15.0 x 108 cells/ml), 4 28 (12.0 X 108 cells/ml)el| =
3 ATE Qs NN AHE File 24 3
A 79 =& 8¢ 2 peakE Holow, 40
zte- peak7} 9\,{9}1;} 7~ 814_-4 peak: 423 =2 ¢
Feifel o8 Aoz, Te)3 499 peak: & 27}
ol 93 oz shekE=d), o A gzl
& Awe] Wk P FA5 (A 5 2000 F A
7t 7ol peakE o] FL FHAdbH, F 54 aFE
t B FH F7kste] 9ol peakel o2t Ty FX-
$A 349l ConstanceZ oA FAME v}l 25l H Eo
13} Aol FHelrh B 43 Aol Algss Heot

< HolFt}(Simon and Tilzer, 1987). t| X oA =
249 A5 A 5(2001)¢] FHsgelr 4, B
g Atz el vl B, 7 5(1995)¢] HAHZANAM =
43 F Al 79 v, 2 5 (1995)0] A 4=gk
gar Faelz 2 AT 2AXGIHE Ael7h
slo} ARA WlmE ok £FzAN F AF47)
0.3~4.7x 106cells/ml (3] %, 1997), B3] 0.59~
8.1 x 108 cells/ml (A =, 2001), 2] 5 ol|A]2] 0.16~1.13
x 108 cells/ml (¢} 5, 1988), =3 3 o|A 9] 0.22~0.57 X
108 cells/ml (2} =, 1988) o] B]&}e] A FA = A|HF
47} ek o AA 91K 2 ol B s)es)
A7k Sl& Aoz Anzc

cft o

=

nlm

N

N

o

A a %X (<200 um)2]
- (SPSSWIN 8.0). 7+ 23l& & 7%
2 A = 0,3%; a %= (<200 um)E Fig. 48} 2
ARASE Bl R AR ME r=0.72 (p<0.05)%

38 Bl 19994 4% 15Y AN F5E 9.4 X
R N AT ERRES

ﬂol_‘a
41

~ Or

108 cells/ml o2 =9} o

H—OH;]. o]_‘:. H,%\__ Oézﬂ ‘_?_7]_ 30.4mMm=. 7 —C,'—oﬂ
93}t oo 2 S-=x|o] ATA S BA A A9t
o= AF 47t 427} el el Y Ao

2 BefAn] oo ¥e4m AT 2
A48 A4 2w} em AEeE 278 des
ehaeh 49 peak 3URE Z7lel7]) Algein S
s} 3~a9e] 299 WA 2 APRR Aoz
AnR A3 ol (1908 F57 79 WAE PE

P

Ho

In LhEsapnligl &4 ugil

FBactmd rrdsal w10 Sl il

Fig. 4. Relationship between bacterial abundance and
Chlorophyll a (<200 pm) in MAN site.
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