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G330 A fluorescent in situ hybridization(FISH) ¥Y-& o]-8-8}¢] aggregateso] F-&31 A F-7-2)e] WS =
Abstgl et A AF-E Eubacteriacl] 431 Al #3 Class Proteobacteriad] &3= AFF a-, -, rgroupd
Cytophaga-Flavobacterium groupo] 931, 37 8.91¢] W32 vjobsl izl I 79l &4 a8 2A3gd.
Aggregates] A 2.9 ZARIE-S v|wald, TNY 7% 5~154, TPE 81~1400), F24 a 49~66)Z apgregate
7b EA vERg e, 3 AFSF GA] EARM AHAHLE 1.0~2.0X10° cellsml 0] $1T, aggregates F-2H4| o]
A 0.2~3.6X10° cells-ml™" &] W2 B-A|EHTH= aggregatesel| -3t A7 W=7} 2000 Eotc}. & A g
£ 5m trap 25} 20m trapelld o @& 47 SR F Aldgel gl AdEA TR v 8L AT A%
a-group®] 4.5~8.3%, B-groupe] 2.2~8.0%, jgroup®] 2.1~7.4%, Cytophaga-Flavobacterium group®] 2.1~6.1%,
‘Other’ groupZ 0.1~2.5%=2 w#i-" W9k} aggregater] K38 g2 FHFEE= a-, B, ygroupt
Cytophaga-Flavobacterium group®] obd ‘Other’ groupe] 2 10.2~32.1% & $831= A8 ¥grh. o|3F ¥
oA aggregatesel] F-A3 A FHTRE FFAFH vmHE o 55 2 FRE Yo
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Aggregatest= F71&°] SHE HFHE Ty YoM E
“marine snow”’g}t= gz F 4 A 9l o] “marine
snow”?} & @ato] ToAM% WHE o] o]E “lake snow 2}
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B, S iR Bk ThaFsk = AElAlONA, YA
abol 28] AE ' 10~60%7F Al E-AL o] &5
wdl 71 F marine snowell MAsh= Al THL 2L Holg
SlarelMe] FHEG F o o 58 A JERIQD, &
= AER B3 vAE Holrt BEHATHI3). dRkHoE
HE A - Al R O 39 oA 84S TR I24) Al
X A7k v & Ao A dvhi2). - Al 724 Al
o] Aed 54e vlg- g2k g o2 Jdde] A I
Aol ogh Gt opn|Ate] AHl9] F4ES FF FAdhe Al
TR o Z31(19) F2 Aol & 559 specificdt A2
A7 EAEE7E ITH(18).

e oA 7ERA] Zgo| A aggregatestt o710l FEEFEE Aol
g Age, LR, A7), GrE A eol Aol
SE A gsdrth o] dFe FFTIA BollA] W ths free-
living bacteria®} 7% Wolgld] Bolde MdHe Aol9}
Hals weldlr| fshed ExAYEsHA HPEQ fluorescent in situ
hybridization(FISH) 7]=S 3-83}4tt. o}& 98} Eubacteria
9} oA HIWA &2 )-8 2 EIESH= Proteobacteria -, -,
y-group, Cyvfophaga-Flavobacterium group= group specific probe
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gstel 4 0, 5, 20 moll A ABE AHFE] EHEAH. Al
g A S& —V—“]" parameter?] 55, pH, DOE F-3E4]
712 ol-g-3te] delA Sl

=

ZAPH A x]%ﬂ% s W olo|lom, 19994 49 209, 6
2 89, 99¥ 5Y9) =4l 5 me 20 mol] A7 6 em, Zo] 30
cm®] %%53 sediment trap2 X3 3 102 Fof F43l] B

Haisich

NEE % 0F

38 trap> FEAS AAS £ FTHFE F FIE 100
miZ WHEIL o] F 30miS Al
formaldehyde solution( & '—"—E 4%
e ARE =4 o GYEH T"i‘}ﬁv“éi‘ A8 B maste] A
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HYUYHF

% 4 (Total Nitrogen, TN)JE akalate persulfateZ £33 &
FI=F FUHOZ autoanalyzerS o8-8l SHsF o, F <
(Total Phosphorus, TP~ Persulfate® -3|3F ¥ ascorbic acid]
o8 ZHsATHY).

?jEA
22 av BAIEQ] A5 |/, aggregatesr B 5 mlg GF/C
o332 (whatman, @47 mm)E A3 3+ & 90% acetone .5 FH

2 a8 75T F FEEE S Fekith9).

EMT

FATg== A BE A A (150~500 ul) polycarbonate membrane
filter (Nuclepore, pore size 0.2 um, @25mm)ol] 3}3ld DAPI
2 Mt paketda % Hn A 20 field2RE A& T
o} HghoZ Axbale] o] Fuld viglgs gikslrt

Mz 238 7= 23

A &5 A 2500 p/~20 mi) polycarbonate membrane filtero]]
o138k 5| phosphate buffered saline(PBS) 1 m/= J3}-8}3L, 50,
80, 99%2] ethyl alcoholZ 0.5 m/¥] el o}l filterE &

7} Fol A AZECT ]UH aggregatesA] Ev= F 780l o9l
HTES "o 7] 2] sE B2t sonicationdFH T

FAFHAHE Eubacteria®l] 458F= Aliti} Class Proteobacteria®l]
&sts AEFE -, B pgroupdt  Cytophaga-Flavobacterium

group2 £38FETE ALE-H probeE-2 Eubacteria®} 7§13
EUB338, Protcobacteria a-groupdt A 3= ALFIb, S-groupdt
AgE= BET42a, y-groupdt Z33l= GAM4A2a9} Cirrophaga-
Flavobacterium group™} ZA§ 3k CF probe©] 2121, rRNA
probe G714 H-2- ofn] KH1g WhH(2.5)0l wE 77 ARFSF AL
(TaKaRa, Japan) tetramethylrhodamine©_ & 3% #] O]—C‘i‘:}

Gelatin coated slide glassoll AlS7F 314 FH filters: ¥ ES
ol 16 u/2] hybridization solution(0.9 M NaCl, 20 mM Tris-

HCl(pH 7.4), 0.01% Sodium Dodecyl Sulfate(SDS),
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formamide (‘5% EUB 0 %: ALF 20%: BETS GAM 35%:
CF 15%)S A7F & 2 wel probe(E%E 25 ng ulye 7}
HAThs). FAES A 4

46°Coll A 90E-7T wikstH T, vk ¥ 48°CE niE] EF
washing -&4(20 mM Tris-HCl(pH 7.4), 5 mM EDTA,
0.01% SDS, NaCl &< (F% EUB 0.9 M: ALF 0.225 M:
BET®} GAM 80 mM: CF 80 mM)oll filer® ©<7 3 48°C

% hybridization chamber] 21

oAA 158 FRF AlHsta Aol FFFER A 3 7] F
ol # Z’\Viﬁ} 23] B-group) ygroup-— Az 7Hdse g

7H9E AR WO Z Bgroups £4E wl non-labeled
GAM42a 2 piE A AL8&FEI, yeroups SAHEY wi=
non-labeled BET42a 2 wiE A AH8-8FHTH20).

&3} #"n| H(Olympus BH2, Exciting filter: B, Barrier filter:
0590, Lamp: Mercury lamp HBO 100 W72, OSRAMYS o83}
o] X 1000 & 3foll A fieldell viERd A& 2001 AlEa}od]
Bt kE ARSI

2

9:'3‘%?:1 Rl HELa s

rAl oA T 49 0 m, S mollA] Zhe) 223, 2.14
mg - 'O & B]S=8}HA| ]/}‘E}'AAJ——q 20 mollA] o wtA] ZAE]of
1.56 mg - 9] i} 738 Bt ¥l 0 mell A 1.89 mg - 1,
S mollA 1.66 mg « ', 20 moll AT 2,16 mg - 1'o]RaL, 9gll=
0m, 5m, 20 mollA Z}2F 212, 257, 1.32 mg - 12 B
=3

Aggregate/\]F o] A9+ 49 5 m map AlBEoNA 31.95 mg - f‘ .

.20 m trapAET 3518 mg - em™ 2 BA| g9} 11 HI T
%’ Hlausle] B ZAWIZHS aggregatesoll Al 10~ 178 7 1/}
ERtel 692 A9 5 m trap, 20 m trapell A 22} 10.23, 33.00
mg + emO[UAL 92 2354 mg - em™, 56.90 mg - em~E E}
1/"Tjr(Tablc 1.

EAFAAM ZFR1EE 49 0 molA 0.037 mg - em™, 5 mol]
29 0.030 mg + ', 20 mol A 0.026 mg - 'O 82 P29 r:} 699l
= 0 mollA 0011 mg - 1!, 5 mol A 0.012 mg + 1!, 20 moll A=
0.015 mg - F'olA3, 9¥ell= 0 m, 5 m, 20 mellA] 2}z 0.030
mg + 17,0025 mg - ', 0.028 my - "= ERITE Aggregates Al
gl 59 5 m AlEANA 34 mg - em™, 20 mol A= 4.760
mg - cm "2 FALE O] HlA ChE RAMA] 7R FAE 2jo)
7F @A) 2k 69oll= 5 moll A 1.6 mg - em™, 20 mellA] 6.6
mg + em = VERGAL, 98] Aol M= EEQ) 5 moll A 2.2 mg -

m”, 20 mol A 4.9 mg - em™Y] AFZE KAt BAHAME
EE ZAMW o m91 A9 0.011~0.037, 20 moll A= 0.015
~0.026 mg 2 et 919 F5 9A] aggregates A]gg}.
E A jrélS HIWBIH aggregatesol] A 127~ 3154 %
AOE A UK Table 1).

5 AR ?ﬂié av™ 48 0 mollAl 577 mg - m™, 5 mollA
270 mg - m™ 20 moﬂ/ﬂ 162 mg - m™Z YEbtth 69el= 0m
AlA 5.5 mg - m™, 5 molA 111 mg - m™, 20 mol A= 13,1 myg -
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Table 1. The total nitrogen and total phosphorus concentrations of water column and aggregates in Lake Paldang

Water column  Depth (m) TN (mg.™') TP(mg.”"} Chl.a(mg-m™)

Water column  Depth (m) TN (mg.™') TP (mg.”") Chl. a(mg-m™)

0 2.23 0.037 57.7 0-5 31.95 343 2779.5
) 20 1.56 0.026 16.2 .
April, 1999 April, 1999
2.14 0.030 27.0 0-20 35.18 4.76 9044.8
Ave. 1.98 0.031 336 Ave. 33.57 4.10 59122
0 1.89 0.011 55 0-5 10.23 1.59 409.9
1.66 0.012 11.1
June, 1999 June, 1999
20 2.16 0.015 13.1 0-20 33.06 6.62 1668.0
Ave. 1.90 0.013 9.9 Ave. 21.65 4.11 1039.0
0 2.12 0.030 14.2 0-5 11.77 2.25 748.1
2.57 0.025 14.4
September, 1999 September, 1999
1.32 0.028 2.2 0-20 28.45 4.87 1784.5
Ave. 2.00 0.028 10.3 Ave. 20.11 3.41 1266.3
Table 2. The total bacterial numbers of water column and aggregates in Lake Paldang
Water column Depth (m) DAPI Count (cells - ml™) Aggregates Depth (m) DAPI Count (cells - m/™)
0 1.1x10° 0-5 2.7x10%
5 2.0x10° .
April, 1999 April, 1999 0
20 LIx10° 0-20 3.6x10
Ave 1.4x10° Ave. 3.2x10°8
0 1.9x10° 0-5 2.4x107
1.1x10°
June, 1999 June, 1999
20 1.0x10° 0-20 1.7x108
Ave 1.3x10° Ave. 2.1x10°
0 1.8x10° 0-5 3.6x107
5 1.8x10°
September, 1999 September, 1999 .
20 1.2x10° 0-20 1.5x10
Ave. 1.6x10° Ave. 2.6x10°

m? P 942 A 0m, 5 m, 20 mollA 22 142 mg - m,
144 mg - m™, 22 mg - mm o2 WHAFUCE Aggregates 5 AE
9] 5 molA PEL a FES 27795 mg - m”, 20 molAE
9044.8 mg - m = ZAMEATE 68FA} 5 mol M-S 409.9 mg - m™,
2 0 mo|AE 1668.0 mg - m™ 2 LFERar, 71E-EQ] 9l S m
oll4] 748.1 mg + m™ 20 me A1 1784.5 mg - m>9] AnIgE B
b FE2 a0 Fhe qEo AR trap Bt HFol HAE trap
oM o Eeas Yehidy, BAIES Hughs vlalskd
aggregates®ll 41 105~ 17480 T} A LIERGTH(Table. 1.

EMds
EAge] A IGT | o4 F At A, a4E g
glo] Ao Z B3 EEE HTHTable. 2). 48 0 mollA
LIX10° cells - mi™', 5 mollAE 2.0X10° cells + mi™', 20 mellA]
1.1X10° cells - m'2 VEPSTE 6¥el= 0 m, 5 m, 20 molA]
Z+2} 1.9 10° cells - mi™", 1.1X10° cells + mI™", 1.0X 10° cells

ml'e] AHE R 7122 9gelle AAAoR 12~1.8%
10° cells - mi'9] 25 YERPATE ¥HH Aggregatesoll F-2HAw
o] FAET= BE ZANIA BASHT 2 AldrE B,
5 m trap BTt 20 m trapoll A o BL 47F AU 5 mol|
AE 24~27X107 cells - mM'E FALHAT, 20 mellA= 1.5~
3.6X 108 cells - m'e] x5 ERok

ZM|Z5=0{| L&} Eubacteria®] H| &

EA g4 A TF5oll tHEl Eubacteria®] HE-2 Fa|¥oz
27.8~52.9%% A CHFigure. 1, 2, 3). 48 FALIAME 0,
2, 5 molA 22 340, 353, 459%A3L 6¥€ollE 0 melA
27.8%, 5 m$&} 20 molA= ZH2) 529, 49.5%E WISt BEXE
BT, 992 0 moll A 34.8%, 5 mollA 36.1%, 20 molA]
49.6%2] WSS YERNRITE Aggregatesoll F2F3E Aire] H-9-
FAMd4=ol I3 Eubacteria®] HI-E-& ZA N A 50% AE
2 ofe A ZAEUvkFigure 4. 5. 6). 482 0 molA]

=
H&
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Fig. 1. Bacterial community structure of water column on 29 April,
1999 in Lake Paldang (ALF, Proteobacteria o-group; BET,
Proteobacteria B-group, GAM., Proteobacteria y-group:; CF, Cywo-
phaga-Flavobacterium group; OTHER=Other Eubacteria).
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Fig. 2. Bacterial community structure of water column on 18 June,
1999 in Lake Paldang (ALF, Proteobacteria o-group; BET,
Proteobacteria B-group; GAM, Proteobacteria y-group; CF, Cyro-
phaga-Flavobacterium group; OTHER, Other Eubacteria).

34.0%, 5%, 35.3%, 20 mell M5 45.9%2] H] 8- Bt 68 =
Al A= 0 moll A 27.8%8 B AL 7} whe Anghs W
Gal, 5 molA 52.9%. 20 mollA] 49.5%% LlElGTE 99le] 7%
= 0 m, 5 molA ZF2E 34.8%, 36.1%9] ZAagke BHYSl 0 m

M tha 718k 50.0%9] Ble-g Rt
Mz =28 7= Hs)

FES Tl A, Sl sk 2t groupd BIES
AHKET g-group, B-group, y-group, Cytophaga-Flavobacterium
group®] ZFZ} 7.2%, 6.6%, 5%$1L, other Eubacteriai: 10.2%%
I, 5 mT a-group. P-group, y-group, Cylophaga-Flavobac-
terium-group®| ZYZt 4.5%., 4.4%, 3.1%, 2.9%% 3 Z°] 0 mRC}

= Tha 7HASAr, other Eubacter1‘17} 20.4%% ZF7FsFAct 20
m°ﬂ/\‘]t o-group®] 8.3%, B-group©] 7.1%% WEFREIL other
Eubacteriat™ 18.3%%Ch 522 699 4%+ 0 molA o-
B-group®] 3.6%. y-group 50%, Cvrophaga-
3.0%% WERSIL 5 my o-group, B-
group, Yy-group, Cyvtophaga-Flavobacterium group®©] 22} 7.7%,
7.6%, 6.2%, 5.5%2) HIEE ZAMESICE 20 moME 5 me} H]

group®]  3.9%

Flavobacterium group<-

Dol A aggregates ol B2k Al 295
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Fig. 3. Bacterial community structure of water column on 15
September in Lake Paldang (ALF, Proteobacteria o-group; BET,
Proteobacteria B-group; GAM, Proteobacteria y-group; CF, Cyro-
phaga-Flavobacterium group; OTHER, Other Eubacteria).
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Fig. 4. Bacterial community structure of aggregates in Lake Paldang
(Trapping: 20~29, April, 1999) (ALF, Proteobacteria a-group; BET,
Proteobacteria 3-group; GAM, Proteobacteria y-group; CF, Cytophaga-
Flavobacterium group; OTHER, Other Eubacteria).
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Fig. 5. Bacterial community structure of aggregates in Lake Paldang
(Trapping: 8~18, June, 1999) (ALF, Proteobacteria ct-group; BET,
Proteobacteria B-group; GAM, Proteobacteria y-group; CF, Cvio-
phaga-Flavobacterium group; OTHER, Other Eubacteria).

228 FFEE RS o-group, B-group, Y-group, Cytophaga-
Flavobacterium ;,roupol ZF7F 8.2%, 6.8%, 6.6%, 5.5%2] Autgk
& Bgrh 7k Q) o AFEATRE 6UEAR: gl 0 m
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Fig. 6. Bacterial community structure of aggregates in Lake Paldang
(Trapping: 5~15, September, 1999) (ALF, Proteobacteria o-group;
BET, Proteobacteria B-group; GAM, Proteobacteria y-group; CF,
Cytophaga-Flavobacterium group,; OTHER, Other Eubacteria).

9} 5 m7F ¥5E EXE HYGed o-groupd 4 5.1%9}
47%, PB-groupe  5.1%, 59%, ygroups 52%, 6.2%,
Cytophaga-Flavobacterium group 5.2%, 5.9%2] H-&& R I3
20 moll A= 242} groupd] HIEo] AERTE A% a-group
o] 6.6%, Cytophaga-Flavobacterium group®] 3.3%%] Hl-&& H
AthFigure. 1, 2, 3).

49 5 m trapoll A Aggregatesoll F-2Hgt Al 73 o-group
o] 2.9%, B-group®] 3.5%, y-group®| 2.6%, Cytophaga-Flavobac-
terium groups 2.5%2] B¥XE R other Eubacteria® 0.8%
2 ¢ e v E-8 YA 20 m trapolA 2 groupe A
AAH o7 25~80%2] BIEE 5 m trapRthe 5 SV B
€ Btk 69 2AME 5 m tapdlAl o, B, -, Criophaga-
Flavobacterium group®] Z+z} 107, 7.64, 7.1, 6.1%% 3 20 m
trapll A 2.4, 2.3, 2.1, 2.1%9] HIE&-S HAUTE 98 AR, 6%
ZAM} WSS BEE Bl 5 m trapoll A a-group©] 9.2%, B-
group®] 6.3%, y-group®| 7.4%, Cytophaga-Flavobacterium group
o] 41% 9T, 20 m trapS AAHOZ 21~51%E FL FX
= ®BthFigure. 4, 5, 6).
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FAWlA Qxd BHo] FAdEE AL oy 7HA] o]
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Ad T algaeol] 9J&ked thA] secondary production®E 11740]
Hrh(19). o] Gl AFELS A2 F71ES wHIkL, o5
o] ME P7IHA YA F7IEEPOCYE BRI T, NEF
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o] Aol A aggregatest EAIE ] AAE vIWEIH, T-N2| 7
£ 5~154], T-P= 81~ 14080, BEA ac 49~ 6682 aggregate
7} #A JEpsten, ® Aldae] 79 aggregatesl] F2+gh
Aol B Bgstes ARt 2000) A= A et
o]A® 1 u]-g2] Ao} aggregatedl A ZA TALE AT o]=
AA S sl 24E0] SFHA Helske FoE Als
)=

T ZARIEEY zlolE B4t By ZIHAE) gl T-P

7} 7P 8 2ol UERAL, T-N 5~ 1580 Balsie] &
29 A% g3 T Ao 9sled 11 Blgo] yold zlo=
FEc) v a7 F-fAld BT} 2008 o) DTt
AL {718 T FT7let EYUAEY 7Y wEel o
a 59 F7lET ¢ & v&s Jehle RAoR Algd
FEo|A PR vlAEC] LA EE HE oo, Ml
7l FES nAY, vlAEe] 4 FoFo] YAt B
N M7 E Bi-& oln] YFHATHA).
AeiA A Pl B BB Airet Q19 A8
& Eda3n e A5 o8 & e BAE AT &
o2 we Fa3k o}, g Adel A, C:N H7E 30
o] ¥& A% ALt 8EFHA ¥or BiwadolAe CN HI7}
10:1 ot 2+ o, NP ¥I7} 101 B} 2 wol] dart 855
I, CN H7E 150 2ok & o, NP BlI7} 5 BEo F dole
2ol Qlo] £2ER] ety sPT(25). BREAXE Eol
2l CN:P B8} aggregates®] C:N:P Hgo] g A= 22
HlZ o|#f3} n| A EatE 2gol 93 AeE Hudnt 33
oM A} 9lo] 8&FE A9 FFH) FHL FFE AT
Elojof & RRo|}.

Aggregatesol] F-215H AIWTS Eubacteria?} 2HA|8he BHIE-S A
HEm AR HOE 90~32.0%Z vi-F- BA BAEHIL BAIS
AN M FA7tSo] T8 Eubacteria®] Hl&0] 27.8~49.6%Z 2~
5ol vt w o9 B UERRTY

B3 49F5 9 aggregatesOll A TRTERE ZARE =F(2)00 M
T 9 60% AER ZARE O] B AGtollA] ZAME Fho] w9 uE
< RS g 5 Yk

EE o] ZALA RAFY ERTFERE A AEA other
Eubacteria®] W"]-&o] w§-$- 23l o-group, PB-group, Yy-group,
Cytophaga-Flavobacterium group®| 9838k 202 ZAR= AT
o)e}3t IS8 7)&o| ZALE Bf Mol T2 9H2) i
P A3 2Jo|E Holw A AAE F2F Aty 77
2 BH AT FHEY tekgo] Athe Hix Ark10).
Aggregates T2 AlFnt -1 Al w7 7271 ZelE Uepll=
22 aggregatesol] 23S Ayt 2 B o)Fo wet &2o]
= BgAgde 29 mapdlel 1FEE F5F V1AL, &
ghgel 288 Aol HE JER EA)s]) diEes AZE
o} AA2 5Y ConstanceZ oA aggregates® =AM A
Eubacteria®] #to] &Alwol i3] 60~80%F A1, 1 F
Proteobacteria B-group®] 9-43}3 o, Al @2} aggregates®]
ARzA L tokslg S Bet Mty TS 8 E

2o 7 ZAEYI(27), Wagner(26)7} biofilmell 213k Ml

>
b rlo

N

fo lo L
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Ao AR

IE, free-living bacteria®] =41%8, 74]75 2] ‘%191}— H
toshs 690l 0 me} 5, 20 me] RV} T
, 5 meb 20 m7) e} Aol '%j%&ﬂ o iur wﬂ o=
RO 2 VEFTH AYSME 2ok E}a]r Al 27t
F. 5%, A%l wet vEA ehar dEoales AEd W
sP7F Hgo] #AEUCHI)

o] ZAollA] aggregatest= sediment trap® & 7U7F HHE A
L7 ¥ 77IE, EYYUAT @acle]l Wi dozs
Constance 70lA] ok s yepd Aoz Az, o]y
& ztolo} BAIR S} thEA Yol M Mt AT R AR o
3 Fo] FHe Ut

Aggregates®l] F-25) Alge] TR A, A E B
cluster= W 312 sedimentation trapo]l 7}e}Ee AlE-Zela &
o] FF7F they) o2 AlREh 5Ue] Constance F5700 A
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ABSTRACT : The Change of Attached Bacterial Community on Aggregates in Lake Paldang

Sun-Hee Hong, Duck-Hwa Oh, Sun-Ok, Joen and Tae-Seok Ahn(Department of Envi-

ronmental Science, Kangwon National University, Chunchon 200-701, Korea)

For scrutinizing the changes of aggregated bacteria in Lake Paldang, the FISH method was applied by using
the rhodamine labeled probes, and total bacteria, chloropyll a concentrations and nutrients concentrations
were measured. The aggregates were collected with sediment traps. The T-N, T-P, chlorophyll a con-
centrations of aggregates were higher 5-15 times, 81-140 and 49-66 times than water samples, respectively.
Also, the bacterial numbers of aggregates were 200 times higher than those of water smaples. The ratios of
each groups of water sample were 2.1-7.4% for a-group, 4.5-8.3% for B-group, 2.1-7.4% for ygroup, 2.1-6.1
% for Cytophaga-Flavobacterium group and 0.1-2.5% for ‘other’ group, respectively. While, in aggregates,
the ratios of o, B-, 7 and Cvtophaga-Flavobacterium groups were very small and most abundant group was
‘other” bacteria. With these results, the aggregated bacteria in Lake Paldang had a particular group com-
position of bacteria.



