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Effects of Environmental Factors on Aeromonas spp. Population
in Naktong Estuary

Jeon, Do Yong, *O Seob Kwon and Yung Chil Hah
Department of Microbiology, College of Natural Sciences, Seoul Nationai University, Seoul 151-742, Korea
*Department of Environmental Science, Inje College

ABSTRACT: Population of Aeromonas and environmental parameters were investigated at three sites
from August 1986, to December, 1986 in Naktong Estuary. The variation range of Aeromonas was
4.3x102 — 4.6 x 104 MPN/100 m!. The result of ANOVA indicates significant differences among the
populations of Aeromonas in each site. The highest population of Aeromonas occurred at site 2, and
the lowest at site 3-B. To scrutinize the effects of environmental parameters on the distribution of
Aeromonas spp, principal component analysis and multiple stepwise regression were used. The results
showed that distribution of Aeromonas spp. was mainly influenced by outflow of freshwater and in-
flow of inorganic nutrients and correlated with heterotrophic bacteria, available nitrogen, fecal coliform
bacteria, and temperature.

KEY WORDS T] Aeromonas, environmental factor, factor analysis, Naktong Estuary.

Aervomonas ¥ TAH ERA] HHozgi ® omonas & WeA el el F3E B olof odEks
of, alzte] wiAdE (Cavari ef al., 1981), & o3 = A e e AF5 Y} E7}bsled
* (dairy products), #4, T=%, sk, 8t Hazen(1983) Albemarle Sound ¢4 DO, 4

T % FEE S A = Ay 2, %2294k (ortho-PO,), chlorophyll a

(Hazen et al., 1978 Kooij et al., 1980 ; trichromatic, NH,, total Kjeldahl nitrogen
Burke et «l., 1984; Hazen, 1983 Rippy & EYPHLRE 3AAE $%8o Norman 3
and Cabelli, 1980) &317]5 W] £33 ofe] P A Badm 5o A9 Aeromonas hvdrophila 2)
22| normal flora ¢l 942 g (Kaper ef - o ZHalgl o Rippy (1980)-& Aer-
al., 1981), E3F o5& 29 4 #H2 Hiryphd omonas hydrophila & WA FHel F52 <4
of A & olew Ao AitelAlw 4} Lo| ofabel]l Hrbel F49-& AHEGYE Burke ¥
AE of7IAF1: Aleo] X Hab F23 W (1984)> Ade] A9t ANF2E2d Aer-
A vAERA A E7) ‘]&ﬂﬁ‘:}(led et omonas spp. & FFERE 2 AL At
al,, 1983 ; Seidler et al,, 1980), shoich,

W Algozde] f4jo] ZrisEdd Ao el ete] AR Aeromonas & E-2l7}

391



392 Jeon. Kwon and Hah

Haxle] 7hs} o] (1982) = &l A Acromonas
hvdrophila 7} el HAx FFo0 g vjehds ®
araked oy H (1986) 1= Aol A Aeromonas
7} 04*- }o7bE A §-H 6“9” HERRES W)
ek, reiud olabwh o Hopi= alul D]*ﬂ%"i}
H asle] shtE Acromonas & W-el BaE &)
& W oA Aeromonas o ) 24] A 2l
o‘r_}lfl»,“:_ Oi}: /5, ] O]L’}

ofefl 3 dfel i gt Sl weldE
A A cly) o gEEH g9l ¥, AWy
Wbk a8 FALsted Acromonas @ FFE Qo]
AEE v g aglel Wig AFE A nEtyd
o},

W oy

A2 #HF

A wl AR AEg e okell byl =
2 Fdsteh (st sh, 1989), HH 1FE)S 3
o kRl et 4% 7HA] O]‘JL]’ Hlaa &)y
o] ofsfo] 2.2 Lo Ibal glo] who. 7

Holr},
dofipr = 3
o] 4Jgl Lol ’ﬁ%i 3>t E ]

ARZ7F 25-30%, B FREE sjofe] HAHL R
Aok, "AH 3& Falel Lol AH(St. 3-S), dE
(St. 3-B)ag sled abstedcol, A3 A

o thste] 12702] E-elshebzr gol (&, pH, 4
P, %%ﬁ}ﬁ;%}. A statd AFA g p e
MBOD, MBOD-N, MBOD-P, NH,-N, NO,
-N, NOs:-N, PO,-P)# o/he] #E84 2 (2
A{]i{-, _.‘.x—zﬁohﬂ It }'Lai A01 r,}]zl% _t/(]-ﬁﬂ Hzﬂ

’* %] 5],03 L]— é{:

94 20905 sn-]e A} 5

T, Aeromonas, BEH5L a)S

od of Ml 32 N-0uf 2] (beef extract 3g, peptone
5g, agar 1l5g, water from St.1 1/), N-10+
2] (beef extract 3g, peptone bg, agar 15g,
water from St,2 17 W Z-25v] A (veast
extract 3g, peptone 5g, ferric phospate 0,1
g, agar 15g, water from St.3 1)8 3EH<
w2 Algsled EH sl o] Aervomonas & AN
A4 Kaper % (1981)2) alyfe] 2]3}ed MPN
Wed s},

4 24

B 5A4eE VAX-11 computer (480 &
o, HAAAAR)E ol&sg, sz FAFY
Pearson A4, F389 4 2 F2o9 ¥4

KOR. JOUR. MICROBIOL

{(principal component analysis)i> SPSS-X 9}
SAS package ¥ o] &3lo] AMaslalc), olXalm
17 ol (skewness) 9F AN (kurtosis) ol whekb
At wrtel ofsle] heteroscedasticity &
Fol7] Slgh AEwr WA ste] EARYG &)
sich, i didara cluster 1, 24 log(X -
1=, vp ”I*g’”"‘?}'“ selyk MBOD, NH,",
NO, ¥ NO, 3= log(X) & wissteir},

B
(L

RIEREER 1491 Eelstibd  gga

2 e 1ol vlebldo, FA7E &
7143 X‘—lﬁ:ﬂi}‘é‘i’l Hs57 mgeslg &
¥o] elubadel oigloji} shErjede] 7 So uls)

(Ryther and Dunstun, 1971) -

Agede] AJEkg ok = qQlr}
S5 sk AEiAe] B8 dtoln ] 9ol

Avromonas WA-7% 498 o] sE el g

MR sled Fs.el #4 (Principal component

1“6‘ Q 3]’719'] )

analysis)-& & A3 57}7)9] FQlFe] E&y
sich(Table 2), 3wiA) Faele pH b F25o
*19 glol 7# ”"91 °§%“é}rr-ei— epf 3 Al

PRl 1o 1 Aeses

o AlFE eke] re] veRg H7)A) A 4 shglSo)
el of sy %%;‘EM HM“A HFE7HE o}

7113 ;} Aok, 89l 1ol oske] FAbz)
oo 37y } 35. 60/7} dyEicl, F89 2=

B()DQ}, U}— L]o;og ;= “‘x] o}xl/\}oj 11)\0{] ok
el glel Zﬁ o dalie] fee2 ¥ 4 glon
ABETe frqle] 3 Adgel] g vlAE A

o »}E}m et £ Y Pt Fe
¥ °l frol 4 e% Fael 2ol ol EfeR

o

4

R

O
OSL
o2 o

T

T,

o

2
Ll
i
&3
o
;

°
¥
ko
o
3%
flo

2 N
ret
, 0%
o
— N
)

1o

o du N o
do, i o ;
OI)‘ o
2,
m?,
i
(4]

7] 5 aM P oa«s o

a2 a®t DOl &9} ol vreht
o o3k %*J'?é £ Yepls 8902 Hal
th oleigh sjAe YEEst 2L azl oo 4
HBAE Jephu] (r=-0,46, p<0.05), F7)3
FAFY g e FAY WARAGT A =2
A agt DOl 2 AVDAE (r=0, 68, p<

(o3

i
g3 n
oo
o2
JFU

2 o

4



Vol 27. 1989

Aeromonas in Naktong Estuary 393

Table 1. Mean values of abiotic and biotic parameter at each site of Naktong Estuary. Standard values are represent-

ed in parenthesis

Parameter St 1 St 2 St. 3 N St. 3-B Unit
Temperature 6.8 8.7) 6.9( 7.9 18.9( 3. 8) 18.2( 6.2) °L
pH 7.2( 0.4) 750 0.4) 8.0( 0.2) .00 0.3)

Salinity 1.5 1.9 Y.3( 5.9) 22.6( 5.3) 2580 2.4) Do
DO 710 1.2) 6.4 0.6) 7.3C0.7) 7.00 0.7) mg/l
BOD 6.5( 3.2) 6.1 2.8) 6.00 2.9 5.2( 2.8) mg/l
MBOD 6.8( 21.4) 38.8( 22.4) 67.6( 51.7) 40.40 22.00 mg/l
MBOD-N 529.0(278.2) 503.0¢ 280.3) 538.0(247.8) 556.0(264.6) mg/l
MBOD-P 54,00 22.1) 47.2( 21.6) 57.6( 33.9) 44.4( 28.5) mg/!
MH,+ 92.4( 91.5) 124.6(  60.7) 17.2( 28.6) 15.2( 19.9) ugll
NO, - 29.8( 29.6) 3540 19.9) 7.2(6.5) 6.6( 6.7) ngll
NO;~ 1108.8(945.5) 847.8(1052.3) 233.0(358.8) 109.6(117.7) ugl
POy~ 23.00 31.7) 30.8( 15.3) 32.5( 21.3) 39.1( 19.2) ugll
Chl a 70 6.4) 1.2 7.2) 390 1.2) 280 1.2) mg/m3
Spo 29.2( 32.4) 30.4( 40.8) 12.4( 18.6) 22( 1.3) cell/m/
TB 200.8( 33.5) 263.2( 97.4) 72.3( 51.8) 36.6( 9.9) 104 cells/m/{
HBI1 3.7 3.4) 780 6.6) L.2( 1.0) 0.30 0.5 104 cells/m/
HB2 190 1.3) 6.5( 1.6) 290 4.1 0.3( 0.5 104 cells/m/
HB3 1.3 1.9 7.00 9.9 1.6( 1.5 0.5( 0.5 10# cells/mli
TC 0.2( 0.2) 280 3.9 0.3 0.5) 0.03( 0.04) 109 MPN/100 m/
FC 0.07( 0.05) 1.1( 2.0) 0.04( 0.05) 0.007C 0.01) 104 MPN/100 m/
Acro 0.6 0.9) 330 1.8) 0.7C 1.0y 0.04(0.04)

104 MPN/100 m/

*Abbreviations: Chl 1, chlorophyll a; Spo, spore-forming bacteria; TB, total bacteria; HB1, ht‘terotrophu bacteria on
N-O medium; HB2, heterotrophic bacteria on N-10; HB, heterotrophic bacteria on Z-25 medxum TC, total coliform

bacteria; FC, fecal coliform bacteria; Aero, Aeromonas spp.
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Table 2. The first tive principal components obtained for all the data from Naktong Estuary *

Parameter Prin 1 Prin 2 Prin 3 Prin 4
Temperature -0.37 0.33

pH -0.34

Salinity -0.35

Dissolved oxyeen -0.22 0.23
BOD 0.25 -0.48

NH,+ 0.29 0.24 -(1.40
NO,- 0.26 0.33 -0.38
NO,~ 0.26 ~0.44

POS- ~0.31 ~0.32
Chlorophyll a 0.53

Total bacteria 0.34 0.25

HB1 0.32 0.28
HRB2 0.31 0.2
HB3 -0.21 (.56
Fecal coliform bacteria 0.45

Spore-forming bacteria 0.27 -0.41

Eigenvalue 5.53 2.66 2.07 1.60
Percentage of variation 34.6 16.6 12.9 10.0
Cumulative percentagc 34.6 51.2 64.1 74.1

-0.23

0.24

1.16
7.3
81.4

*Abbreviations: HB1, heterotrophic bacteria in N-O medium:; HB2, heterotophic bacteria on N-10 medium; HB3, hetero-
tophic bacteria on Z-25 medium.

Table 3. Mean values of the first tive principal com-
ponents for each site of Naktong Estuary.
Standard deviation values are represented in

Table 4. Partial r(%) of siginiticant principal compon-
ents in the regression models for Aeromonas
spp. in Naktong Estuary
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Table 5. Partial r(%) of siginificant independent vari-
ables in the regression models of Acromonas
spp. in Naktong Estuary

Parameter  Coefficient r? Partial r?
Temperature  0.05 3.6 3.6
MBOD-N 0.001 8.3 4.7
FC 0.39 12.7 4.4
HB2 0.78 87.8 75.1

y intercept= —2.14, p<0.0001, F= 26.89
Symbols are as in footnote of Table 1.
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