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Distributions and heterotrophic activities
of bacteria in Lake Paro
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ABSTRACT: The distributions of bacterial numbers and activities were studied bimonthly in 1987, at
3 sites in Lake Paro for elucidating the changes by disturbance of aquatic ecosystem.

The total bacterial number was 0.3 x 105-13.1 x 10° cells/ m/. The heterotrophic bacterial number
had the variance from 1.9 X 103 CFUs/ m/ to 3.1 x 104 CFUs/ m! and the variation trend was similar to
that of the total bacterial number.

The proportions of alpha-glucosidase or beta-glucosidase releasing bacteria showed temporal
changes rather than spatial changes. The proportions of phosphatase releasing bacteria had the max-
imum values, 22.7-83.0%, in July.

The electron transport system activity revealed the variation from 480 ug02/!/ day to 1696 g0,/
1/ day and higher values at upper stream and in summer. The degradation fraction by phosphatase was
0.4-9.1%/h and increased with temperature. The maximum value of heterotrophic activity was
8.2% /h in summer.

Eventhough the distributions of total bacteria and heterotrophic bacteria were affected by the water
disturbance but microbial activities and proportions of the specific enzyme releasing bacteria were not
affected.
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Fig. 1. Map showing the sampling sites in Lake Paro.
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Fig. 2. Seasonal changes of the total bacteria at 3 sites
in Lake Paro, 1987.
(O:site 1, @ : site 2, (1 site 3)
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Fig. 3. Seasonal changes of the heterotrophic bacteria
at 3 sites in Lake Paro, 1987.
(O:site 1, @: site 2, O1: site 3)
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Fig. 4. Seasonal changes of the proportions of alpha-
glucosidase releasing bacteria at 3 sites in Lake
Paro, 1987.
(o:site 1, @: site 2, [J: site 3)
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Fig. 5. Seasonal changes of the proportions of beta-
glucosidase releasing bacteria at 3 sites in Lake
Paro., 1987.
(o:site 1, @: site 2, O: site 3)
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Fig. 6. Seasonal changes of the proportions of
phosphatase releasing bacteria at 3 sites in
Lake Paro, 1987.
(O:site 1, @: site 2, 0: site 3)
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Fig. 7. Seasonal changes of electron transpdrt'system
activities (ETSA) at 3 sites in Lake Paro, 1987.
(O:site 1, @: site 2, [3: site 3)
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Table 1. The fractions of MUF-PO4 degradation and
turnover rate for acetate in Lake paro.

Month Site PA(%/h) HA(%/h)
87.1 1 - —
2 — 1.1
3 - 1.8
87.3 1 - —
2 0.4 1.9
3 0.4 1.1
87.5 1 1.0 3.2
2 1.5 1.4
3 24 1.9
87.7 1 1.2 -
2 1.7 0.2
3 1.6 2.2
87.9 1 4.0 0.3
2 9.1 0.1
3 2.2 0.2
87.11 1 24 ND
2 0.6 ND
3 0.8 ND

*PA: Alkaline phosphatase activity.
HA : Heterotrophic activity for acetate.
ND: Not detected.

ohe AR el el EAb Bl AR 9%
ol o 2 ez Asdr =, 4§74 o
A kg vehe Al B AR 59
Ao $27F 4 Az, {7124 BODE ¥
A A7) wfolct,

Wﬂ v E 7Hxﬂ—?94 Hstol AA=o] W3}

ERRED —o—wr Y e 2

£ slesold vl4E $2 o

P4 xel Hdalo] 1987d 19¥E 114702 A4z 24, AT38deh

Z AE
105 cells/m/e] 22 Jekigich, E4ojdaFe

4 0,3X10%-13. 1X10°cells/miel vlad e e vjehiglos 39 §4
1.9%10%-3,1%10* CFUs/m¢] ‘ﬁﬁ}% ztomn] F Ao wlske} At

g F71E Hef 10,7X10°-13,1X



Vol. 26, 1988 Microbial distributions in Lake Paro 235

g 73 3E vehiode

Alpha- % beta-glucosidase® 2u]3ls Al v]$-& A 9Aq] Ajolm i AlA= ]l Walr} $-4lsl%lom Phosphatase®
Rl Al v]§L 22, 7-63, 0%& 215 vehioict

AAALA B == 480-16961g0,//daye] W3HE Ztov] Az oz fol4olA, AAH o2 of 2ol FhTh, f7]414k
of e 0.4-9.1%/h& ohE Wuc) ygton], f-go] Aleglol ujel Fa)go] 71320 Phosphatased #8lshe Ald
Hgustel 2A7L 9SS & & Uk FEG AT Ad FHEE B9 HuA7) 8,2%/hE AHH o2 DOM 57}
of wkE % o Fr7h AaE %),

st23.o] FA% Wshe AlFFe Alg wslel & 43S vigoy, FAUE o SREL BuldFu|gole e FX
stolnt, BAx 2 SAE4 e[S AAE Lo Felsle], AEA4ZelaE] S Ui Qe U WS

sich

ke

Al A} 8. Chrost, K. and J. Overbeck. 1987. Kinetics of
alkaline phosphatase activity and phosphorus
availability for phytoplankton and bacterio-

£ =L 19869 Fat dieAddT4 Y ; .
Sal7aAdule Arz Lasielon] B T gl;;ﬂ;:c;n in Lake PluBsee. Microb. Ecol. 13:
= E;QJ'ZFKL:’L%%E'LE‘ iﬁ_ﬁf’:’ A wse s 9. Gocke, K. 1977. Heterotrophic activity in mi-
Ade =obF @3S vtaddelA AERY crobial ecology of a brackish water environ-
o}, ment. Ed. by G. Rheinheimer. Springer-Ver-

lag. NY. 198-222.
HnE3H 10. Hoppe, H.G. 1983. Significance of exoen-
zymatic activities in the ecology of brackish
1, stel 4, o] 5 &, WA, 219A, =%, water: measurements by means of methyl-
1988, BFALE- ol Fol|Ale] vlAE-e] BE umbelliferyl-substrate. Mar. Ecol. 11: 299-
of A= Hsled, FF FFEIA, 2 308.
el 11. Kato, K. 1985. Seasonal observations of he-
2. oteled, 1987, 57} Shfola] u]AlEe terotrophic activity and active bacterial num-
Heterotrophic activity] A&= w3tel o ber in Lake Constance. Arch. Hydrobiol,
o] Akl st A, Aleista whabshe] Suppl. 66: 309-319.
=, 12. Kim, S.J. and H.G. Hoppe. 1985. Microbial
3. 2%, ZAWA, <lelA, 1988a, FARd e extracellular enzyme detection on agar plates
5 e olgse Feodokstol] A wla A by means of fluoregenic methylumbelliferyl-
7. & §4-33]7], 21: substrate. Prog. 2nd. Int. Coll. Mar. Bacteriol,
4, 2%, WA, e d, AAD, ol FH, 175-183.
1988b, &74Hd A ufE B3 AL 4 13. Morita, R.Y., L.P. Jones, R.P. Griffiths, and
ool 37 muE e B3t AF, I $F T.S. Staley, 1973. Salinity and temperature
k3] %], 21: 33-46, interactions and their relationship to the mi-
5. 3K AR AL, 1970, =) ERMA. crobiology of the estuarine environment. In
P TR AL, Estuarine Microbial Ecology. L.H. Stevenson
6. Atlas, R.M. and R. Bartha. 1986. Microbial and R.R. Colwell ed. 221-232. Univ. South
ecology 2nd Ed. The Benjamin cummings Carol. Press.
Pub. Co. Menlo Park. 350-352. 14. Packard, T.T.and P.J. Williams. 1981. Rates

7. Burton, G.A. and G.R. Lanza. 1986. Vari- of respiratory oxygen consumption and elec-

ables affecting two electron transport system tron transport in surface seawater from the

assays. Appl. Envivon. Microbiol, 51: 931-937. northwest Atlantic. Oceanological Acta. 4:



236 Ahn and Lee

15.

16.

17.

18.

19.

351-358.

Pomroy, A.J. 1984. Direct counting of bacte-
ria preserved with Lugol iodine solution.
Appl. Environ. Microbiol. 47: 1191-1192.
Porter, K.G. and Y.S. Feig. 1980. The use of
DAPI for identifying and counting aquatic mi-
croflora. Limnol. Oceanogr. 25: 943-948.
Rheinheimer, G. 1985. Aquatic microbiology.
3rd ed. John Wiley and Sons. Chichester,
158-159.

Rimes, C.A. and R. Goulder 1986. Suspended
bacteria ‘n calcareous and acid headstreams:
abundance, heterotrophic activity and down-
stream change. Freshwater biology. 16:
633-651.

Ruger, H.J. 1984. Temperature effects on
respiratory electron transport system(ETS) in
psychrophilic and mesophilic marine bacte-
ria. Veroff. Inst. Meeresforsch. Bremerh. 20:

20.

21.

22,

23.

24.

KOR. JOUR. MICROBIOL

29-40.

Wright, R.T. 1978. Measurement and signifi-
cance of specific activity in the heterotrophic
bacteria of natural waters. Appl. Environ. Mi-
crobiol. 36(2): 297-305.

Wright, R.T. and J.E. Hobbie. 1985. The up-
take of organic solutes in lake water. Limnol.
Oceanogr. 10: 22-28.

Wynne, D. 1977. Alterations in activity of
phosphatases during the Peridinium bloom in
lake Kinneret. Physiol. Plant. 40: 219-224.
Wynne, D. 1981. The role of phosphatases in
the metabolism of Peridiniym iucintum, from
lake Kinneret. Hydrobiologia. 83: 93-99.
Wynne, D. 1981. Phosphorus, phosphatases
and the Peridinium bloom in lake Kinneret.
Verh. Internat. Verein. Limnol. 21: 523-527.

(Received June 13, 1988)





