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Abstract

Fecal coliforms are indicator bacteria to evaluate fecal contamination and microbiological safety in
environment water. To examine fecal coliforms by membrane filtration, 1% rosolic acid solution dissolved
in sodium hydroxide(0.2 M) should be added to m-FC medium according to Korean standard method. To
reduce the exposure of researchers to harmful chemicals and expenditure of unnecessary cost, we evaluated
if the rosolic acid solution is required to detect fecal coliforms. For 113 samples collected from five intake
sources of Seoul, 42 samples of six tributaries, and 11 samples of sewage, the number of fecal coliforms
was compared in medium with or without the reagent. As a result, the number was higher in m-FC
medium without the reagent, but there was not a statistically significant difference. In the water intake,
m-FC medium without the reagent could be used to examine fecal coliforms except in July, August and in
case of rainfall. When heterotrophic plate counts exceeded 1,000 CFU filter, or during rainfall, there was an
effect of background bacteria in two types of the medium. However, it was more appropriate to use m-FC
medium with the reagent to suppress gram-positive bacteria that can grow on medium without the reagent.
In the tributary and sewage samples, the effect of the background bacteria was low, allowing the use of
medium without the reagent regardless rainfall. Thus, it is necessary to present in standard method that the
addition of rosolic acid solution in m-FC medium can be selected according to the characteristics of
samples.
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1. Introduction

EEd g a2 oAT FAd HH% 49
o % eH9E FEFE ARAFOR SAFAAAM £
Hed g mdEsy ddde grte] A% #AVE &
EOITHME, 2019). @A stasolx 2a9dga A&
L2 GoIy, AP, Ei0l8E Yl 1o, 2018
d 12€9 3@1%2*%*%01 F7HE7] Aol 2@ 7137 g
AN Ee Aol 2N GET AAE AT Al
oz ARG E ITHNIER, 2017, 2018, 2019). A1&AlelA]
= FEEY 984 drdad] 299ndas A4E 4
24213t o2 A&S AAE de F e HAAHS

FIZHAIZ7IE AAE ELERE
G HARE S HGFY AIRE oIt o
Al 23 4H(Rosolic
acid) €4S A7Fe m-FC iAo FZ3taL (44.5 + 0.2)T
oA (22~24) A WSS FFN JSF+E AFste &
HO]THNIER, 2019).

2EYAE m-FC iAo ELdNEHT oY A+ 4
AS AA 7] 98 AHEEE= A9k 2(Geldreich et al.,
1965) vl A XA A] @2 FH|ete] Wolok stEE avE A
ATH AT v o] A HT v FAE g gZe 1t
Aol gtk 252 899 A7t glo] m-FC WA E A&
g F oloy, A7 = A BA AeE AIEE QA 2
o= ZEYA 95 FUstA] AMEE F Stk 9] A}
e AlFGHA AAISL ATHAPHA, 2017). oA =
Fgel ot EAGNEHTE FAA ZEYAL &R A
& A W AF7E o] FIH A THGrabow et al., 1981;
Presswood and Strong, 1978; Sartory, 1980), 2l u-gtol+=
TE AT glo] 29T EE AAE A viA 2EY
i &AE B-E FUhst] ARESRAL ATHNIER, 2019).

2P B2 AN ¢ 42, AAHQ 585 A,
AgsE F7MIe EEAE ¥4ElA dthMaeda et al,
1970). 2FYF &X 9 Azl ALEsH= _/,:/‘\1-5}1,].5%9_ st
SEAHY O et FEEAE ERE FYHL o
(ME, 2020), E4HARAAE (Material Safety Data Sheet,
MSDS)ell F21/d0] 9lo] F&& FAA7IAY Folu 9F
HAEA A3 9]'"53} A2 AAHO] QqtHThermo Fisher
Scientific, 2018). =gt 7] =¥5}3] 8 (National Fire Protection
Association, NFPA)2] &R 5F 740l =29 A 9
Hol 3oF w3 AA FaFol 1) e SFEFR
EFHo] 2AtKThermo Fisher Scientific, 2018).
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mZtA 2 dATFdA = AR SEd =5 Y
%32 Zol7] A =89 4o 7 AEA HAFdT, A
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2. Materials and Methods

21 MFXH

Aol AT MeA AFLF sNHEE U= 20184
2945H 20199 1€744 197 i€ A8 A3 2
A F7EE ARE AFSATh B HrdTol 9FS F
AFA 6A-E ez 20189 5LFE 11¥€ S 1)

e rr

ANEE AFstda s A8 B3 LA Hrhet
7] 95 EAQAE 148 & o 20209 5ERE 69
A Fd5 GRFE AFFAFig 1). A5 A5E
g, T, Faol2sX(pH) 5SS FYSHAILNIER,
2017, 2018, 2019), A% 717+ Bote] Z4F A= 743
o olA A FHSHTHKMA, 2019).

22 EAMUERZ ZAl
A5 AFAS 138, AR 24, #9 34528 2 3
R4S Ao 22N 9L Ye

A ke WiAel kel RAMUGEEE AASHATHNIER,

3
1
@}
=
N
S
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247152

*éﬂ%’%ﬂ% 7}1#5 %“/%E‘(Excel 2013)] dlolH
AFSEA ttest A o2 AFRE v]AsHFTh

305%% 1°‘7H°ﬂfﬂ Aot EAYNTHTLY F
%‘%’4( 0 CFU~60 CFU)°lA a9 dTF&
3tAth m-FC wiA| A 25t &
<t ‘?}'E‘)H*ﬂ&e C’%—‘J“ﬂ“j (10*~10% CFU(Colony Forming
Units)7} =1A 10 GAEE g5t FAlo tgdd EEF
ZF(Biball, BTF, USA)E o123 2k 20 CFU ¥ 60 CFU7}
HEE 92 AIRE ZAEAT 224 898 92 m-
FC wix| ¢} @A ¢42 m-FC wix|o] vro] 2 HFGA
A71E] BA9NEF AAPEE wEkA 23] vrE A
3FSATHNIER, 2017).

24 NZ23H

m-FC ¥R A 23 Al tryptic soy agar(Difco, USA)
o <= wlg3sted VITEK 2 systems(bioMerieux, France)<
o] &3t H439 A, VITEK 2 systems2Z Fgo] ¢F 5=
Aol 97148 EA(ABI Sequencer, Applied Biosystems,
USA)S &9tk Ald<9 DNAE QlAamp DNA mini kit
(Qiagen, Germany)< AFE3l9] %3143, 16S rRNA F¢
9 Zgolw 27F(5’-AGAGTTTGATCCTGGCTCAG-3")%}
1492R(5>-GGTTACCTTGTTACGACTT-3’)& AH&-3to] PCR
(Polymerase Chain Reaction; ABI 9700, Biometra)2 33T}
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Fig. 1. Sampling sites (I Intake, @ Tributary, A Sewage).

W2 ZAL 95T, 55, 30 cycles(94C, 12; 55T, 18; 712°C,

T, 7822 39t PCR A2 PCR purification
kit(Qiagen)& AH&stel At H7IMEEAN S S3th
AF" F71HLL2 NCBI (http:/www.ncbi.nlm.nih.gov) 2]
GenBank databaseE ©]-83}o] BLAST searchE 3 £435}
At

BeA At AREY), B 19 F A AIRO
4), 7HE 34 27 |l " Al7lel At AlR(11Y)
£ vluste] Z9-¢ A o9 A+ 2RSS B3
o A& 1 LE 94 B35t 553 T FastDNA™ SPIN
kit for soil(MP, USA)E AH&ste] fAAE FE3IA F
3 FARE AT 16S (RNA F3AY V3-V4 98
Z5he ZolH(primen) & AHESHY PCRE SHA T AME

Zglolm=  341F(5’-CCTACGGGNGGCWGCAG-3")}
805R(5’-GACTACHVGGGTATCTAATCC-3")°] 1™, us
2L 95T, 38, 25 cycles(95C, 30%; 55C, 30%; 72T,
30%); 72°C, 5222 3tk lllumina Miseq(USA) ¥ 714
GEX A|2" S o] €359 chunlab, Inc.(Korea)oll <& &4
Atk 23 42 CLcommunity 2 EzBioCloud ZZ 1%
(chunlab, Inc., Korea)S ©|83t9] AEE Ad TIHSE &
23 3} th(https://www.ezbiocloud.net/). Operation taxonomic
units(OTUs) = 97% FALE 7|$22 ER/SIASH, by

44 98] Chaol, Shannon  Simpson 45 Al4tetA T

ol ofN e

3. Results and Discussion

31 ERMUAET AL 2o}

AEA AFEF 1338, AFA 238, s 28 2 0
908 E FLE m-FC WA ZEYA 95 HUtet
A et A7letA] g2 wjARZ Uro] RN EHTEY 2
#Z v H(Table 1). AFLF ABNA ZE2YL &
A& A7kt WA BAPWFFLel BF 4.0 x 10
CFU/100 mL &2 AZH Ao, A7lskA] &2 sidA &
HF 5.0 x 10' CFU/100 mL 22 ASEHo] 2&g4 g
< A7t iAol A EAdNEH el BA AEHUT A
FA ANEE AT AERY 29U Tl BdFLe
2 1008 o] =A AEHASW, AFAdTF A5 whRvt
A2 2EY 98 FArlsiA] F2 WA (5.5 x 10° CFU/
100 mL)E o F74s Wi A(4.9 x 10° CFU/100 mL)o1A &
AdgdFol A AEHJT 1Y 3¢ ARAAE 2
Y4 8RS 7S WA AN BAYNZA O] 5.7 x
10° CFU/100 mL 2.2 A&, #7FstA] &2 wj x|
A= H7 6.4 x 10° CFU/100 mL 22 A&HA0. GH7F
ANEE ZEYN 9 AVEHA &2 Wx@E2 x 10°
CFU/100 mL)Et} #7Fe wiA)(3.7 x 10° CFU/100 mL)°l
A BN FTe] GA AEHJC oHSd AT BE
Yk gdo] BAMgdTol obd dEiAE By ofy g
&89 FE9NEEEY 48 AR HEeE 444
Ch(Sartory, 1980). L&} t-test A2, F wjA| 7t 2
AhGHT MFe SAFLE F99 Aole P ATHp=
0.10).
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Table 1. Fecal coliforms on m-FC agar with/without
rosolic acid solution

Samol Number of Fecal coliforms count (CFU/100 mL)
ample
P samples with rosolic acid without rosolic acid
Intakes 3 0~8.6 x 10> ° 0~1.1 x 10*
water 40 x 10"+ 11.6° | 5.0 x 10" £ 10.7
) 20 x 102755 x 10°(2.7 x 10°°7.1 x 10°
Tributary | 42 49 < 10° £ 64 | 55x10° =58
Sewage s 50 x 10°~64 x 10°[54 x 10°~7.6 x 10°
(In) 57 x10° £ 12 64 x 10° = 13
Sewage 0 1.0 x 10°~43 x 10*| 8.8 x 10°74.5 x 10°*
(Out) 37 x 10° + 34 42 x 10° + 35
0~ 64 x 10° 0~ 7.6 x 10°
Total 166 19 x 102 £259 | 23 x 10° £ 236

*range, ° geomean, ° standard deviation

A-ds ANERE EA9NEHEE AN 9, m-FC A
ANA AF Ee SHAdS 5F5ATE Acinetobacter
baumannii complex 2 Pseudomonas aeruginosa’} ZE2 2t
g9 HA7E 9 WHTF WiAANAN BT FHEHAL Kurthia
sp.e 2EYA 95 ¥A E& m-FC wiANA T £
AT}, Acinetobacter 43+ Pseudomonas &< FNZd+ A
ARl 58S dodle AlFo 2 SUdda H3E Falish
= Algdoz &2iA thFranzblau et al.,, 1984; Lechevallier
et al, 1980). & ATE Sl o] AdEc] 2EYt &
o] Abgol BAGICl m-FC #iA oA dgste] RAFH T
T 38s Feste As € AdTh BES 71l e
A7 FF BastAA T, EAYH T Ao 2EYAL
£ Frte FA9UNZET A WiAdA FE THe
WAl IFFHFES AA S 99 Aer IHA
tH(Bronfeanbrenner et al, 1920; Geldreich et al., 1965;
Presswood and Strong, 1978). Kurthia 42 18G4 Alw-o]
22 ZEYN &9& €A %<& m-FC HjA AT E2H
Aoz F% = Y thBronfenbrenner et al., 1920).

3.2 WMo P

22YQ §g A e MANA FFsHe WA 7ol
2PN FRT Ao VAL GFL 2EYY AL P
EE 292 g9 37}

Z Al8AA B oAU EYME (Acinetobacter baumannii
complex)E oZ% g 10 CF HE 10° CFUZF FA 10 &
AME Qi 3+ EE4FE AFS F 9 20 CFUS 60
CFU7l HEE 42 A8 XA 254 898 A7t
S iR & FobekA] E& MAR Uro] AN EHT A
AL Atk A2, GeiAFel g 10° CFU &4
T A B8N EETY JEo] FolA L FElEkA] &A
Hom, 10° CFU o4 £A4] Aol o Zolx| i gtk
A Aol @ojHA AFsty] ol H W thFig. 2). £ A
a4 EFFFE 939 F < 30 CFUE HEE 92 A5
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Kurthia sp.& 39 2 <k 1.5 x 10%, 4.5 x 10%, 7.5 x 107,
1.1 x 10% 1.5 x 10°, 1.8 x 10° CFU7} HA GAEE Y2
FA9NEA TS A3}, Kurthia sp.7} o332 1.1
x 10° CFU o] X34 24N ZFT F o] F3aA &
SkTh(Fig. 3).

et FHALAFTPAG7IEN AAE HE A7 20
CFU~60 CFUS] E£44dddT Mo HHEE A&

@ 3%, oA

i1k
ok
2

g
of
2,

g3 g2 48 st 2 AZ4EHA ol
St Adts HoRgos FUE TS AAE A, GukA
@ 7} 1,000 CFU/mLE 2Fshd FulddT57F 449
o= o]de] AFAHe} FAFSFY tHAmanidaz et al., 2015;
Geldreich et al., 1972). t3 2 AFZAFo|ME= oF9
AWAlF47F 1,000 CFUE 23A] BN F2F7E 7
A3tgenz RoRHos BAdNTHE TS AL FF
e mL B dvAgS Boe oo g EANEdE
g 5]l 445CoAN % 7t dutid+E st
£ ZAo] o Hgstrta AdE A

ZEY 899 7t 2 T siA A F2d wE
Waldg 2 EA9dEHETY 8 AolE EASAT
Table 291= Ao W HnE 95 19, 49, 8¢, 11¥
of AFF HAFLSF AEJ, P X)) 2 5¢, 8L, 1€ A
+3 AFHA AEDM, WM, DS A9 232 Y
o A9 9 Hu wiA s A8 Aegd 2 A
g A7t dd AlsTS Husgth 1€ Ae F
A AEe 2EY 899 H7F FFo FHGlel @
o 50 mL °]49 A 8E oAFstAE ST T
of RAANZH TS AFT F AT F2 FRoZ A
79 %ol B3] Wl Tl fNE Aoz F
B A tHTable 2). 48 N EE ZEYA 849 A7 L 7
A7y i A 2R A WajAlo] o]dE T o Bol st
Aok ZAYRGF Tl 20 CFU/100 mL "o 2 A&
£ 4F AHG, K AR e Ed9UddTS 3]
e AZFS Tl 100 mLE S HA 224 &
A7VeA G2 wiA oA AR e A o] ¥
TH(data not shown). Fall A9 &2 100 mLY A&
N~3708] AFA e tFo] AFsAS o, FLsHT
A AI719) 3/ AHA, I, P AR A5 A5 47
Bt} oF 12~1/10 BEY AEFL2E FHA]o] 20 CFU
o]e] AN ZF ol AEHAL FaAFY T o
ATHTable 2). 8Ll AFd AlE T T ol
gol st 2EYL 89S ¥4 E2 wiAdA 3%
o BENEEEY dF J=Fo] FEEA E3kth(Table
2). 1189l At AlmE 4900 At Azt 2ol 43
Mo B8N EdEES A& A8 A5FS 5YUA
ZEY &R S HUMSA &2 wiA A 5 dejAlel
AR HZeAHTable 2). Wty AFAs AF3E 54
7dle ZEYL 98 ¥4 E2 viXE BN EH T

AN @ 5 Yo, £20] FohAE BB YA
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(a) Backgroud colony
counts (CFU) 0

Type of medium

10

without rosolic
acid solution

with rosolic
acid solution

(b) Backgroud colony
counts (CFU)

Type of medium

without rosolic
acid solution

with rosolic
acid solution

Fig. 2. Effect of Acinetobacter baumannii complex in medium without/with rosolic acid solution. (a) fecal coliforms 20

CFU filter, (b) fecal coliforms 60 CFU/filter.

Backgroud colony counts (CFU)

7.5 x 10

1.1 x 10°

Fig. 3. Effect of Kurthia sp. in medium without rosolic acid solution (fecal coliforms 30 CFU/filter).

9] Aol EdstA o]FAX & Al7|oBE RASN G
9 T JFHg A7) e 2EGAL 90 JUtE
A& AMEShE Aol Attt 49 2 11€0E 2EE
2 EAE A G2 A Y Argo] Jhesti oy, 494
tgd+ol 20 CFU/100 mL mTte 2 AEHE A=
AgF STt WE FAAFY 9FS 017 Y o9
e oAFete] AJRE Fo] AFste Aol Hastih
AFHA AEE 001 mL~0.1 mLo AE5Zo2x: &Y ¥

99 BARNRRESE B 5 AR 5L, 89, 1124
A5 N BT 25 802 ¥R T w6
Wel Ao Feglel BANNARFTY Aol Fas #

ZHol 2EYL IS A ¥ WiAR F9HNETT
HAAZE 7Fs a3l th(Table 2). #9498t Al &= 0.005 mL~
001 mLY Al&#, st HFF AIEE 0.1 mL~5 mLe A
SFor A% WY 299U aTTE
£ ot AlRCA 2E3YL 89S ¥
&de B4 g2 WAANE
AT st H ol
FE57F A3 A3l Fol ¥
ARANE 2EY4E YA &
AAY 7hs sk tH(Table 2).
4T At 2t A4S

R 1Y fd
- ™o

.ok AlRE
7b BasAE, A
WAz AN

> >

o L el

X 8 o X

T
o
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Table 2. Effect of season in intake, tributary and sewage samples

Sampling month Water intake samples in the Han River Tributary samples Sewage(out)
Water quality data January April August November May August November May
Water temperature (C) 32 13.6 29.2 15.4 15.7 27.1 124 21.7
Turbidity (NTU®) 49 10.5 5.1 9.8 13.5 3.7 S 0.50
pH 8.2 8.0 7.8 83 7.8 7.2 7.6 6.4
Sample amount per filter (mL) 50 10 10

without rosolic
acid solution

60 0.1 0.1 1

Type of

medium

with rosolic
acid solution

24 39 22

11 23 27 48 20

“NTU, Nephelometric Turbidity Unit, ® missing data, ©fecal coliforms count (CFU/filter)

Table 3. Effect of rainfall in water intake, tributary and sewage samples

Sampling month

Water intake samples in the Han River

Tributary samples Sewage(out) | Sewage(In)

Water quality data May July August September June September May June
Water temperature (C) 17.0 23.0 29.0 24.7 20.4 22.1 21.9 21.5
Turbidity (NTU) 19.2 34.8 11.7 344 1.2 - 0.5 65.5

pH 82 73 73 7.4 73 7.3 6.5 7.1

Rainfall (mm) 6.5° 59.5° 6.5 34.5 5.0 0.0° 29.8 2.0
Sample amount per filter (mL) 25 1 10 5 1 0.5 1 0.0005

without rosolic
acid solution

Type of

medium

with rosolic acid
solution

36 32

uncountable

41 57 30 21 25

“missing data, ®12.5 mm before 1 day of sampling, °83.5 mm before 1

before 2 day of sampling, "fecal coliforms count (CFU/filter)

AHE 8 ok A v, otz gt F8E 5 =39
o] o7 AFANA AAIE vl JTHGrabow et al., 1981;
Presswood and Strong, 1978; Sartory, 1980).

5E5H 9¥ Ato] AFH Al ta] Fel o A
7Y IS AR THTable 3). MG Y B¢l 6.5
mmo|AE 5€ ATH LT ARFHE 125 mmE 2
Y3 &A S AV WA 9 g FIbskA] 22 v ol A
FaAdFe TR EA4NEAT JFES FH
7] gtk 2Eu A 19 Hel= 80 mm o]
AR FA = Z-Fo] 50 mm o] FolAE 7€
AR 2EYL &R Ht 9 TR AR ZF

dob ol
-0,
ol

SIS EEIAES|X| M3eH A4S, 2020

day of sampling, 8.5 mm before 1 day of sampling, ¢34.5 mm

A BAdUEHTY TR JES FEE 5 AN AF
gd Z¢Fo] 6.5 mmolUE 8ol AFH AR 85
mm)E Wl Ao 2EYL A Hrt 7 AHglol &
AagaTe T3 IS ] ofHYh whAE 2
Aol A A7 A E 8ol AT Al E(Table 2)= AR
FH(10 mL)o] o, 2N ZFFY J&2 F97t
AE 8 AR RTE F3E AT BEtA AN FHFE A
ANA Aol Qg FEAF ol AdSS & F U
ot 3 Z49-Fo] 345 mm ©|YY 9¥ AFEE 2EYLL
Hol HA7E & FAF iR BROA WaEjAlFe] AL,
FANEETY ATE BT B ol SATKTable 3).

flo o

oo ¥ x 30
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BeFo] BE Afole FA BEA 58 58 449 AF
o] B2 2= Qs W N a7t o BIAUE
T AAA FaAFe] 9T AQod, ZeFel A
9 549, 89 A EE 492 Qs 498 A7y g4adst
3A o} FAGUNTFT HAAF Aol FelAFez &35
S Aoz FPHYUT 53] 5E AEE 2EYL 898 ¢
A 2 wAANMT F 7hse 2BFEeF Tl AN
9 Aoz A7

AF FY 26 mm)7k AAAY, A5 29 A F(34.5
mm)7t AAE AFH A5 2EYL 899 A7t 2 73
7b WA 2R A WelAld 9F §lo] T EA9NTH
9 s FET F AAKTable 3). AT Y 7&%(2
mm)7F AJE ¢ FAANRE 22 g9 H7 §F
o A#gle] el T FFo] AL Tt B J*éﬂ%
9 %}%}% B2 = A tiTable 3). 3¢ H7F iH—’F

FY 2-29.8 mm)7t AR 2EYF §H 9 ?47} EL
A7F Wiz BRolA BT o] glATth(Table 3). Fﬂr
Ejr/ﬂ g5l gt A FFS AR, st Bk A5
A Al 7oA o A F&stAth 2AIZE St -JT-?:J_-’F,
A7d 4 st R 34 2PN EF(EEY &
of FH7F wiA)E 100 mL § 22 5.0 x 10" CFU, 5.5 x
10° CFU % 42 x 10° CFU & H&EHo AFA, 35 $F
F7t FA-ds 2o 28RN F 27T <F 1008 BE H%
THTable 1). ZHEZ o] Ho AN EAdNEHLS] 273
20 CFU~60 CFU)Y ZF#E A7] 8lA HATdTe
A7 9 3t GiT Bvh B2 ARTY A3 dasti
I gk deiAlEe el Y AR FFHAT
Bl ot A ‘_r”]‘:‘bJrE Hwaty] Ysl A71A A
g AlE(p-3), A7) F B B9A At AlR(p4), A5E
BA Aed A E(p-8), A thaed AT AE(p9) 2
AP 397 B2 A" A7l A Al B (p-11)e sl
ZAY G71ME B S SHHTHTable 4). A& ol £A)s}
%9 (operational taxonomic unit, OTU; similarity 97%)
p-49} p-8 A1FoA A2 1163 2 11272 E%2H, p-3
A BolA 76022 7+ Uttt Chaol ¥ Shannon#tE p-4
AR A 7H FokA AR lﬂ T gd¥gel FHSF A
2 Yelth Simpson AlFE p-3 AIFAA FUFoz 3
of 2 A 8RT =7t =4 YEFSTH(Table 5). &3
A A BEEF AA meA Ay Mg 82
1l E(phylum) 53 F HAZ F2 HA (genus) F
oA EAsAT 2 7 F2 W] S(species) T
FollA FHHE AESILA 5192, unidentified bacteria
7t %ol &850l F(species) & BT &(genus) Tl
A FHHE AESAT. E(phylum) FEAA B¢ 24
3}, Proteobacteria®t Bacteroidetes”} Al T2 50% ©]A+
< AR5 tH(Table 6). Actinobacteria H|- &< p-8 2 p-9 Al
SolA 20% ©]F2Z ¥, Bacteroidetes H| &2 p-3 A&
oAlA 7Fd E%A p-8 Al EAA 7HE Y8kt Cyanobacteria
TAHl= p-8 AlBOAA 7 wS=d F20] & o 24

A ggste ALHA 5P Aoz AU &

F

rr r]r

Y 0 fr dff (o

(genus) FFAA EAAS W, p-8 AlEAA T2 A7)
¢ AERY Adnabaena 52 447 H4 126114 F
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Table 4. Characteristic of samples collected in p sites

Sample Sampling Water Turbidity Rainfall (mm)
name month temperature (C)|  (NTU) ot the day of sampling | before 1 day of sampling | before 2 day of sampling
p-3 March 10.0 2.1 7.5 0 0 0
p-4 April 15.7 2.0 7.8 5.5 13.5 8.5
p-8 August 24.6 2.7 7.4 16.5 0 0
p-9 September 21.5 2.9 8.1 0 16 0.5
p-11 November 10.1 2.1 7.7 0 0 0
Table 5. Number of alpha diversity indices for bacterial 16S rRNA libraries
Sample name Number of reads OTUs Chaol Shannon Simpson
p-3 18015 760 789.61 5.01 0.02
p-4 29464 1163 1203.68 5.44 0.01
p-8 29436 1127 1141.86 5.34 0.01
p-9 19239 904 926.89 5.20 0.01
p-11 21958 857 885.34 5.17 0.01
Table 6. Changes in bacterial communities at phylum and genus level
Composition proportion (%)
Phylum Genus
p-3 p-4 p-8 p-9 p-11
Actinobacteria Planktophila 4.06 7.68 5.75 8.00 6.32
Nanopelagicus 0.73 2.99 8.29 9.35 2.96
Other genera 0.98 242 6.38 7.76 3.65
total 5.77 13.09 20.42 25.11 12.93
Verrucomicrobia Luteolibacter 0.56 0.77 0.53 1.15 0.24
Opitutus 0.38 1.71 0.60 0.91 0.99
Other genera 8.24 4.54 7.01 4.69 493
total 9.18 7.02 8.14 6.75 6.16
Proteobacteria Limnohabitans 6.28 7.05 531 6.61 8.91
Rhodoferax 5.81 1.17 0.09 0.28 0.45
Albidiferax 3.66 2.73 0.13 0.06 2.36
Pseudomonas 0.06 3.87 0.04 0.03 0.02
Other genera 21.42 28.59 28.79 23.72 26.94
total 3717 39.54 34.32 30.67 38.66
Bacteroidetes Flavobacterium 17.81 9.51 438 3.97 16.66
Fluviicola 4.12 229 2.11 2.90 1.32
Sediminibacterium 1.12 2.07 1.41 3.09 5.11
Other genera 21.65 19.99 12.66 20.05 12.81
total 44.70 33.86 20.56 30.01 35.90
Cyanobacteria Anabaena 0.04 0.03 6.44 0.53 0.06
Other genera 0.52 1.68 5.86 2.13 3.04
total 0.56 1.71 12.30 2.66 3.10
Other Phyla 3.93 532 5.22 4.79 438
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A71el A AR, dubAlte] oFEg 1,000 CFUS
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