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ABSTRACT

Keywords: Shuang-His, Wai-Shuang-His, aquatic microorganisms,

investigation, monitoring

In the past years, biological studies for purposes of management
and conversion are focused on animals and plants in-Yangmingshan
National Park. Wai-Shuang-His and Nei-Shuang-His originate from
the southeast of Yangmingshan National Park and fuse together
outside the Park to become the Shuang-His. This stream is one of the
not seriously polluted aquatic areas in Taipei City. The water quality,
however, is going bad recent years and data about the quantity and
composition of microbes_in the river are not available. The main
purpose of the present study is to establish basic microbial data.
Another aim is to-find the reason why fishes are not found in the
Nei-Shuang-His.

Water and biofilm samples were collected from three sites about
every one month. Temperature and pH of waters were determined
immediately. Cell density of heterotrophic bacteria, actinomycetes,
and sanitary bacterial index were measured later. Community
composition of bacteria in samples collected in May and August were

determined for comparison.
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Major conclusions are as follows:

1. The upstream of Wai-Shuang-His located in Yangmingshan
National Park are somewhat more polluted than that of
Nei-Shuang-His. Low pH values of the later may cause the lower
microbial density.

2. The density of heterotrophic bacteria in water sample is a
good biological index to monitor the environmental stability.

3. Low pH values of water in the Nei-Shuang-His may also a
strict stress to prevent the survival of fishes.

4. The biodiversity of heterotrophic bacteria does not increase in
company with the degree of pollution of river water. Temperature is a
more important factor that affects: the biodiversity of heterotrophic
bacteria.

Suggestions for a better management are as follows:

1. To continue the monitoring of cell density of heterotrophic
bacteria in the coming months, especially from January to March, is
worth to do immediately.

2. Research staffs in Yangmingshan National Park Headquarters
should establish the technique of determining cell density of
heterotrophic bacteria in the near future for long term investigation.

3. To encourage the long-term research of the microbial
ecological studies on rivers and hot springs located in Yangmingshan

National Park.
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F2E FIER

E‘”’:Eﬁ@ﬁ'mﬁﬁ B ?'['F'%lfzﬁﬁrﬁ‘ﬂf KD D > 8 FIfI T G
[ IR I‘IHF& (pH 4.01) » CEPENFURIBIS]E I - e

gk Pule ol F A [ o

Z 1D R2AZPCAR A A A2 - HokY 5§ 84 2%
A& | MRAFFA | ERFTED RIF LA E r;m%
(cfulplate) ® (10* cfu/mL)
PCA 10° 135, 117, 112 0.121 +0.012
10 27,21, 15 0.21 £ 0.06
10° 3,1, 1 0.2+0.1
R2A 10° TNTC®
107 113,76, *° 0.95+0.26
10° 13,11,9 1.1+0.2
DL R R et LR (2004/4/16) KBl F L B4R B0l mL A
w) % 3 *** R2A 22 PCGA X ¥ T4 » *+35CH % 2 % o
T BCRip AT 300 B oo

C

Rk
3. B de



S8 SR

TR e

T A B TR

22 AR RBFRAH LY ¥ Y AR BE
B P BAIEE 3 ¥ia e RS
BA RCES St 3 (10*
(cfu/plate)® cfu/mL)
T L WP [2004/4/16 | 35C,2 = 10° TNTC
10° 113,76, *° | 0.95+0.26
10” 13, 11,9 1.1+£0.2
LR | 2004/51 | 25°C,7 = 10° TNTC®
107! 465,361,302 | 3.76 +0.83
10 153,108,100 | 12.0+2.9
T L RP [2004/5722 | 25°C,7 = 107! 305, 300,291 | 2.99+0.07
102 86, 75, 61 7.4+13
107 26,17, 15 19+6
% sGkE | 2004/5/1 | 25°C,7 = 10° TNTC
107! 335,330,290 | 3.18+0.25
10 125, 115,64 | 10.1+3.3
xR # | 2004/5/22 | 25°C,7 = 10" 75,69,60 | 0.68+0.08
10° 18, 16, 11 15104
107 5,6,22 11+10
B AR | 2004/5/1 | 25°C,7 = 10° TNTC
107! 187,162,136 | 1.62+0.26
10 66, 62, 41 5.6 +1.3
B AR H | 2004/5722.| 25°C,7 = 107! 336,211,196 | 2.48 +0.77
10 136, 44, 38 73+55
107 9,6,5 742

PR Rt B KRS E S BP0 B 0.1 mL B 5 RRA EF T4

WISCEA2 X > &N 25CERT X -
"B S
B B iR AT E 300 B e




¥R FIER

203 RSB IE B4 A B R ok Y R ok

e | HERE | R ? IF kLA T 7 #(cfu/plate)”
FER~ )i F Ao 50C, lhr 55°C, 10min

IR I IR IR

itk | ®isk® | 10° 460324 20 [ 119 76 | 2~2 | 10
ok [wass | 10 ND° | ND | 32 [ 10| 7-5 ] 1~0

ik |22m? | 10° | ND | ND | 6-3 [ 21 ] 13 ] 0-0

FEE | EakE | 107 | %S % 241~236| 38 ~ 34 153~120(40 ~ 29

*

~

FEE | &skE | 107 208 ~ x| 1 41 ~31|15~5(38~25|16~6

(O8]

~

*
*

FEE [T ARE | 10T | %~k |k~ % (37634151 %42 [190~179 53 ~ 49

FEE [T ARE | 107 |k sk [k~ % [77-61(3025[44-29(23+10

FEE | 2EBP | 10T [ ks ok [k~ %k [196 %59 % |70 6044 34

FEE|LILRY 107 |267-133] 90 |51-4427-13[20~14|17~9

CRFSRE ST ARF LR REIWEIERERE ERP AR LG
e PR 5% (2004/5/1) R FAcdiel A SR > L S B
R > B~ 0.1 mL ﬁﬁv“ﬂr bedpiRTp e fr 20 AGS FEF T4 -25CH & 3% o

® Not Determined.

ER R




P 2 R
ek %/-’f—/'”

Bokd s o A g R

]“%/—f—/n 4 #&ﬂpaﬁ—»ﬂ’rp
@ﬁﬁﬂ RCES S IR RN
RN S AR ¥R

# Tia | B Tia | R B
kB (C) 16-235 | 20 | 17.5-24 | 21 | 185-28 | 23
k% pH 4.01-6.84|5.06 |7.20—8.08| 7.72 |7.39-8.09 | 7.73
2H¥A 0.60—10.01| 39 | 2.8-31 | 85 |34—-12.7| 8.0
(10* cfu/mL) 28-73 | 52
AR B <10-90 | <30 | <10-290 |5 100| <10 -400 | 4 80
(Actinomycetes)
(cfu/mL)
4P 4o By H| 034-61 | 24 | 63-39 | 15 | 85-181 | 54
(10° cfu/cm?)
4ger T % 5 A | 0.03-1.9 | 0.5 | 0.04-24 |12 | 0.08-9.0| 24
(10° cfu/ cm?)
LB FE 0.096—-0.5 | 0.33 | 0.62-69 | 3.0 | 0.96-11 | 4.3
(Coliform)
(10* MPN/100mL)
% & 5 (E. coli) |0.008-0.16/0.049] 0.16—1.1 | 042 | 02— 1.1 | 0.54
(10* MPN/100mL)
¥4 %5 <0.0l= | < [0.06-1.7 | 055 ]0.084—4.9| 0.96
(Enterococcus 0.095 0.05
faecalis)
(10° MPN/100mL)
TN (0501, 0522, 0627, 0722, 0818, 0930, 1104, 1118) i & % % o




050 dh RIS A B ELKE

A ~~

7

kg

Bt e P RE2Z kR (C)

0501 | 0522 | 0627 | 0722 | 0818 | 0930 | 1104 | 1118 | T35
EEF| 20 18 22 21 | 235 | 21 17 16 20
AR E| 22 20 23 | 235 24 [ 215 ] 185 ] 175 | 21
T IME| 25 21 28 26 | 26 22 19 | 185 | 23
060 IR LR BRI R 2 SRR
kg 7 e R P ORI F 200K 8k pH

0501 | 0522 | 0627 | 0722 | 0818 | 0930 | 1104 | 1118 | T 15
Kk H| 6.84 | 401 | 5.86 | 5.11 | 486 | 4.64 | 484 | 430 | 5.06
T AE#H| ND | 720 | 7.99 | 8.08 | 7.89 | 7.42 | 7.92 | 7.57 | 7.72
TLH®P| ND | 739 | 793 | 8.09| 7.82 | 7.54 | 7.75 | 7.62 | 7.73
27 EEABERRL R FERE Y AR AR SRR
R 7R RIE2 KR Y AR A (10" cfu/ml)

0501 [ 0522 | 0627 | 0722 | 0818 | 0930 | 1104 | 1118 | T 15
KR F101 [ 068 | 55 | 26 | 3.0 | 1.8 | 7.0 | 0.60 | 3.9
FAEF| 56 | 73 | 30 | 7.1 | 68 | 41 | 31 | 2.8 | 85

(5.2)°

TEIWP| 120 74 [ 127 | 64 | 89 | 34 | 97 | 34 | 80

ai“,/]tfll

T4 p ficdy i 2 T ek




HEEEIRE KA et e B TR

2080 RIS BB R R R L R

Er F e R PR 2 oK R R F(Actinomycetes) % & (cfu/mL)
0501 | 0522 | 0627 | 0722 | 0818 | 0930 | 1104 | 1118 | 5
FskF 70 <10 | <10 | <10 90 x* | <10 | <10 | <30
FAGRT| <10 30 110 | <10 70 290 %k 230 [% 100
TIRP 15 <10 10 20 130 30 400 30 | 5 80
EFTEE

2O RIS L BB AR BY AR AR

B 7R R R 2487 A B ERA (107 cfuem’)
0501 | 0522 | 0627 | 0722 | 0818 | 0930 | 1104 | 1118 | T35
Fyok®| ND | 31 [ 21 [ 071 [ 33 [034] 1.1 | 61 | 24
FAEH| ND | 81 | 39 [142. | 24 | 65 | 81 | 63 | 15
TEWP| 47 | 70 | 33 | 181 | 44 | 39 | 85 | 104 | 54

20100 hENES R L B T 5 AR R 2 PR

P 7 EE R RIF AT LG RETA (10 cft/ om’)
0501 | 0522 | 0627 | 0722 | 0818 | 0930 | 1104 | 1118 | T35
Fyk#) 1.9 | 011013 003 1.3 ]009]012] 03 | 05
TAEF| 24 | 027 21 | 1.6 | 23 | 043 [ 004 | 032 ] 12
2E®*| 17 | 09 | 26 [ 372 9.0 | 07 | 0.16 | 0.08 | 2.4




1M EENRE LR RE A ERE TR LGP

7 I3 4R B ORITF 2k R+ % 45 F# (Coliform) % &

(10 MPN/100mL)
0501 | 0522 | 0627 | 0722 | 0818 | 0930 | 1104 | 1118 | T35
k] 086 [0.096] 031 [ 027 [ 050 | 029 | 0.19 | 0.14 | 0.33
o062 13 | 69 | 37 | 39 | 26 | 26 | 24 | 3.0
XM 1.7 | 55 | 46 | 34 | 11 | 36 | 34 [ 096 | 43

2120 M EERE AR RE A SR ARAL SR

B | 2 PR RIE 2k B EE col)®m A (10°MPN/100mL)

0501 | 0522 | 0627 | 0722 | 0818 [+0930 | 1104 | 1118 | T i5
&k # 016 | 0.03 | 0.12 | 0.01. | 0.020.019 ] 0.021 | 0.0084 | 0.049
FAGE# 021 | 0.17 [ 0.16 | 040 | 1.1 | 043 | 0.50 | 0.40 | 0.42
XM 032 | 1.1 | 0.66 7060 | 0.73 | 0.43 | 026 | 020 | 0.54

3 e

Z 13 1 PREEET

BOAHERR L S AR SRR

ik EL * e gEtR PRI 2 kiR K 24 % 3k F(Enterococcus faecalis) % &
(10° MPN/100mL)
0501 | 0522 | 0627 | 0722 | 0818 | 0930 | 1104 | 1118 | T iz
KAk %10.095(0.010 < < 0.051 < < < <
0.01 | 0.01 0.01 | 0.01 | 0.01 | 0.05
T AR#| 038 1.5 | 0.086 | 0.066 | 1.7 042 | 0.18 | 0.06 | 0.55
TImP| 024 4.9 043 | 0.29 1.2 0.16 | 0.084 | 0.34 | 0.96




HEEEIRE KA et e B TR

F 141 F SR F Rk Y kA S iR 2 G

& 3538 B R D RF S

0501 | 0522 | 0627 | 0722 | 0818 | 0930 | 1104 | 1118
ki (C) 20 18 [ 22 | 21 [235 | 21 17 16
k% pH 6.84 | 4.01 | 5.86 | 5.11 | 486 | 4.64 | 4.84 | 430
2R 10.1 | 068 | 55 | 26 | 3.0 | 1.8 | 7.0 | 0.60
(10* cfu/mL) +33(+008/ £08 | £1.0|£02 |+0.6 | +£2.7 |+0.01
AR 70 | <10 <10 | <10 90 | ** | <10 | <10
(Actinomycetes) | + 10 +40
(cfu/mL)
sgerrde By [ ND| 31 | 21 [071] 3371034 11 | 6.1
#(10° cfu/em?) £02 | £0.7 |£0.33] £0.14/£0.15] £0.5 | £2.0
#geep Lo e [ 1.9 | 011 [ 0.13 | 0.03 | 1.3.] 0.09 | 0.12 | 0.3
#(10° cfu/ cm?) | £0.1 |£0.07 |£0.02|+0.01{£02 |+0.02 |+ 0.08 |+ 0.05
x4 0.86 [0.096 | 0.31 [ 027 | 0.50 | 0.29 | 0.19 | 0.14
(Coliform)
(10* MPN/100mL)
~ % 4% F(E. coli) | 0.16 | 0.03 | 0.12 | 0.01 | 0.02 |0.019 | 0.021 {0.0084
(10* MPN/100mL)
L4 53E 0.095 | 0.010 [<0.01/<0.01| 0.051 | <0.01{<0.01|<0.01
(Enterococcus
faecalis)
(10° MPN/100mL)
"EFRAR -

® Not Detected.




LR A SN DA EY SR L S SNk I

A 5738 B FREEDRELES

0501 | 0522 | 0627 | 0722 | 0818 | 0930 | 1104 | 1118
kiE (C) 22 20 23 | 235 | 24 [ 215185175
k4 pH ND 720 | 799 | 8.08 | 7.89 | 7.42 | 7.92 | 7.57
2 A 5.6 7.3 3.0 7.1 6.8 | 4.1 31 2.8
(10* cfu/mL) £13 | £55 | £001 | 1.1 [£02|£1.1| £5 |£1.9
T B <10 30 110 <10 | 70 | 290 * 230
(Actinomycetes) +30 | £30 =10 |+£300 +40
(cfu/mL)
gorrtom oy ND 8.1 39 14.2 24 6.5 8.1 6.3
*55]’(105 cfu/cmz) +3.2 +24 | £24 | £101+£0.6 | £1.7|£1.7
KT Fom T 2.4 0.27 2.1 1.6 23 1043 ] 0.04 | 0.32
*55]’(103 cfu/ sz) +£04 | £0.02] £0.9 | £0.6 | £0.2 [£0.15|=0.01{£0.08
A ﬁ%z 0.62 1.3 6.9 3.7 39 | 26 | 26 | 24
(Coliform)
(10* MPN/100mL)
A E’F']‘(E. coli) | 0.21 0.17 0.16 | 0.40 1.1 | 043 ] 0.50 | 0.40
(10* MPN/100mL)
L2555 0.38 1.5 10.086 | 0.066 | 1.7 | 0.42 | 0.18 | 0.06
(Enterococcus
faecalis)

(10° MPN/100mL)




IR KA A ey A TR

161 32 FHP Ek? k2 FiE gpgi

& 4738 P FEEERRELESE

0501 | 0522 | 0627 | 0722 | 0818 | 0930 | 1104 | 1118
kB (C) 25 21 28 26 | 26 | 22 | 19 | 185
k# pH ND | 739 | 7.93 | 8.09 | 7.82 | 7.54 | 7.75 | 7.62
E¥EH 120 | 74 | 127 | 64 | 89 | 34 | 9.7 | 3.4
(10* cfu/mL) £29 | £13 | £26 | £1.7 [£02|£14|+08|£0.8
AR 15 | <10 | 10 20 | 130 | 30 | 400 | 30
(Actinomycetes) +7 +10 +£20 | £30 | £20 [£130| £40
(cfu/mL)
AT g B Y 47 70 33 181 | 44 |39 | 85 | 104
#(10° cfu/em?) £2 | £20 | £6 | £82 | £7 | £12 |£25|%25
Mgerr daesm | 17 | 09 | 26 | 372 [ 9.0 | 0.7 | 0.16 | 0.08
H(10 cfu/cm?) | £1.9 | £03 | £ 1.1 |£0.58 |#2.5| 02 |+0.1 [£0.02
X 1.7 5.5 4.6 34 | 11 | 3.6 | 3.4 | 096
(Coliform)
(10* MPN/100mL)
* % 4% F(E. coli) | 032 | 1.1 .| 0.66 | 0.60 | 0.73 | 0.43 | 0.26 | 0.20
(10* MPN/100mL)
L4 53E 024 | 49 043 | 029 | 1.2 | 0.16 [0.084] 0.34
(Enterococcus
faecalis)

(10° MPN/100mL)




217157 2 80 L REEARSY 7 ot iR 2 i St A T

Y B | ®a | FA|FA 2L DY
& RO ERT | RT R | WY
R FE | EKR|ERER | ER] RA
Gram-Negative 25°22¢ | 25/22 |24/24 | 17/21|24/19 | 23/18
Gram-Positive 0/3 0/3 11 8/4 1/6 2/7
Gram-Negative Aerobic/ 24/15 | 19/11 [13/12| 6/6 | 11/7 | 15/3
Microaerophilic Rods and Cocci
Gram-Negative Aerobic/ 0/0 3/1 0/0 | “0/0 | 0/0 1/0
Microaerophilic Motile,
Helical/Vibrioid
Nonphotosynthetic, Nonfruiting | 0/0 0/0 0/0 | 0/0 | 1/0 | 0/0
Gliding Bacteria
Other Gram-Negative Aerobic 0/4 0/3 1/6 | 0/3 0/1 0/0
Gram-Negative Facultatively 1/3 0/7 5/6 | 7/5 | 6/10 | 2/16
Anaerobic Rods
Irregular,Nonsporing 0/1 0/2 0/0 | 2/0 | 0/0 0/2
Gram-Positivie Rods
Endospore-Forming 0/0 0/0 0/1 0/1 0/1 0/0
Gram-Positive Rods and Cocci
Gram-Positive Cocci 0/0 0/0 0/0 0/1 0/4 0/0
Gram-Positive Aerobic Bacteria | 0/1 0/0 0/0 | 0/0 | 0/1 0/0
Nocardioform Actinomycetes 0/0 0/0 0/0 1/2 | 0/0 0/4
# % FT 0/1 0/1 50 | 6/7 | 5/1 1/0
# % #F2(G) 0/0 0/0 4/0 1/6 | 4/1 1/0
# % FT(G) 0/1 0/1 1/0 | 5/1 1/0 | 0/0
# 2 &2 BUGtBRA 24 & 0/0 3/0 1/0 | 3/0 | 2/0 | 6/0
# ;% & BUGtBRA 2 £ (G-)| 0/0 3/0 1/0 | 3/0 | 2/0 | 4/0
&2 & BUGtB R,A 24 & (Gt+)| 0/0 0/0 0/0 | 0/0 | 0/0 | 2/0
-

- B R &R 25 A B
D50 00 p g Bk -
81 I8 P RS BR o




R A A e A R

£ 18:5 7 2 80 ARKREELESEY 2 FFEDHEA
‘m A R E R E 3

2%# 2%# /%# /%# E“r]‘; E“r]‘l

5% | 8% | 5% |1 8% |5 8

Gram-Negative Aerobic/ 24 15 13 12 11 7
Microaerophilic Rods and Cocci (96%) | (60%) | (52%) | (48%) | (44%) | (28%)

Achromobacter /1

Acidovorax 1 2

Acinetobacter 2/1% /2 /1

Burkholderia /3 /1 4/1 /3 /2

Chryseobacterium /5 /4

Comamonas 1

Flavimonas /1

Flavobacterium 2/2 /2 1/3 4 1/1

Francisella /1 /1

Moraxella 1 1

Ochrobacterum /1

Phyllobacterium

Pseudomonas /5 /2 /1 1 1

Sinorhizobium

~
f—

Sphingobacterium 2/1 1/1 1

Sphingomonas 2/2

Xanthomonas

_.
OS|=|—

Gram-Negative Aerobic/ 0 0 0
Microaerophilic Metile, Helical/
Vibrioid

Aquaspirillum

Herbaspirillum

Nonphotosynthetic, Nonfruiting 0 0 0 0 1 0
Gliding Bacteria

Capnocytophaga /1

N =W
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Other Gram-Negative Aerobic

0

4

1

0

CDC group II-E subgroup A

1

6
/1

CDC group IVC-2

Bergeyella

Brevundimonas

Photorhabdus

/1

Ralstonia

Riemerella

Shewanella

Stenotrophomonas

1

3/1

Vogesella

/1

Gram-Negative Facultatively
Anaerobic Rods

(4%)

3
(12%)

5
(20%)

6
(24%)

6
(24%)

10
(40%)

Aeromonas

2

1/1

Chromobacterium

1

Citrobacter

Enterobacter

/1

/1

1/2

Erwinia

Escherichia

bt | et [ e | et [ e

/1

Haemophilus

Klebsiella

Kluyvera

/1

Pantoea

Photobacterium

3/1

Salmonella

Serratia

Vibrio

1/1

/1




R A A e A R

$185”58”2ﬁﬁ%wkﬁrénkﬁ%mﬁﬁgm(f )

m F’] T u| Fi | W3 | A | FTFA | 2L 2L
/% kil /% kil /zf‘% kil /zf‘% 7 E“] 4 E“] 4
5% 8! 5% 8! 5% 8!
Irregular,Nonsporing 0 1 0 0 0 0
Gram-Positivie Rods
Aureobacterium 1
Cellulomonas
Microbacterium
Endospore-Forming Gram-Positive 0 0 0 1 0 1
Rods and Cocci
Bacillus /I 1
Gram-Positive Cocci 0 0 0 0 0 4
Deinococcus /1
Staphylococcus /1
Micrococcus /1
Kytococcus /1
Gram-Positive Aerobic Bacteria 0 1 0 0 0 1
Clavibacter /1
Sanguibacter /1
Nocardioform Actinomycetes 0 0 0 0 0 0

Gordona

Rhodococcus
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Gram-Negative Aerobic/
Microaerophilic Rods and Cocci

19
(76%)

11
(44%)

6
(24%)

6
(24%)

15
(60%)

(12%)

Achromobacter

1

/1

/1

Acidovorax

Acinetobacter

1/1

Burkholderia

/1

2/2

Chryseobacterium

/1

Comamonas

Flavimonas

Flavobacterium

/1

Francisella

Moraxella

Ochrobacterum

Phyllobacterium

/1

Pseudomonas

6/10

2/3

1/1

3/1

4/2

Sinorhizobium

Sphingobacterium

Sphingomonas

Xanthomonas

Gram-Negative Aerobic/
Microaerophilic Metile, Helical/
Vibrioid

Aquaspirillum

/1

/1

Herbaspirillum

2/1

Nonphotosynthetic, Nonfruiting
Gliding Bacteria

Capnocytophaga

“ogmw | 4 AR
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Other Gram-Negative Aerobic

0

3

0

0 0

CDC group II-E subgroup A

3
/1

CDC group IVC-2

Bergeyella

Brevundimonas

Photorhabdus

Ralstonia

Riemerella

/1

Shewanella

/1

Stenotrophomonas

Vogesella

Gram-Negative Facultatively
Anaerobic Rods

(0%)

(23)

7
(28%)

5
(20%)

2 | 16
(8%) | (64%)

Aeromonas

1

Chromobacterium

/1

Citrobacter

Enterobacter

/1

2

4/2

Erwinia

Escherichia

Haemophilus

Klebsiella

/1

2/2

Kluyvera

Pantoea

Photobacterium

2

Salmonella

Serratia

3/1

3/1

/1

/1

Vibrio

/1




219:57 2 87 AREBMACT Ao e 3k FBPERA G (F2)

i FA Bo | B5 | FA | A |24 |24
BT | RT | RF | RF R | BP
5% | 8% | 5% | 8% | 5% | 8*
Irregular,Nonsporing 0 2 2 0 0 2
Gram-Positivie Rods
Aureobacterium /1
Cellulomonas /1

[S—

Microbacterium /1 1/1

Endospore-Forming Gram-Positive 0 0 0 1 0 0
Rods and Cocci

Bacillus

Gram-Positive Cocci 0 0 0 1 0 0
Deinococcus
Staphylococcus /1
Micrococcus
Kytococcus

Gram-Positive Aerobic Bacteria 0 0 0 0 0 0
Clavibacter
Sanguibacter

Nocardioform Actinomycetes 0 0 1 2 0 4
Gordona /1 /3

Rhodococcus /1 /1 1




BRI KA A P A TR

%20 paRpEEE Y LER"

‘m AR Bk | WS | BAR | FAR IR ILR
kG kG kG * = v
57 8 * 57 8 * 57 8 *
Achromobacter /1 1/1 /1
Acinetobacter 3%1° 2/2 1/3
Aeromonas / / 2/1 / 2/2 /
Burkholderia 3/1 1/3 5/ /1 3/4 2/
Enterobacter / 1/1 1/1 1/2 / 3/6
Flavobacterium 4/ 2/1 4/1 4/1 /1 2/
Photobacterium / /2 / /1 / 4/1
Pseudomonas 5/16 2/5 1/2 1/4 /6 1/1
Sphingobacterium 3/ 2/1 1/ 1/ / /
Sphingomonas 4/ / 1/ 1/ 1/
Vibrio / 1/ 2/ / 1/ /1

ar B2 BHRAY I OFRASX
b: JE-kiRSP 25 BAAEAKRY T UL BT EA R
C: AP T A G A AP 25 B A YEER Y T A T bR




£21:50 2 80 A RFEEKRSEY T ETFHRKRL D FFHEP 2 AP 2

“,:‘T?@ oy
R | e | BEP | Rk | ARES | 2SR | TaA
FER~ N G richness | abundance
G/N'? 1/2(P)*

FEERF | Ek ]93.05.22 25 8 1.6 6.6
%k 1 93.08.18 24 18 3.7 13.7
% |93.05.22 22 5 1.1 1.8
% |93.08.18 24 13 2.7 8.7
&3+ 193.05.22 47 9 13 4.1
&3+ |93.08.18 48 24 f 15.4

FARF | E-k ]93.05.22 19 9 2.1 6.3
7%k 1 93.08.18 25 18 3.6 12.3
F % |93.05.22 16 11 2.8 8.0
% |93.08.18 18 14 3.3 10.1
&3+ 193.05.22 35 15 25 10.7
&3+ | 93.08.18 43 27 4.1 17.3

IERP | Ek |93.05.22 18 11 2.6 8.1
%k 193.08.18 24 17 3.5 12.5
% [93.05.22 18 7 1.6 4.8
F % |93.0818 25 13 2.6 8.1
&3+ 193.05.22 36 15 25 8.9
£3+.193.08.18 49 26 3.7 15.3
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F 5| pH [l fﬁﬁ?ﬂﬁi EN ﬁ RNFI | 2 | M| Ay | 1R
Hl mg/L SUEI FE}E‘ mg/L | MR =k
mg/L | mg/L e 107
MPN/
100mL
80 +F 7.6 8.1 3.8 13 0.3 52.3 1.5 A
81 F 7.6 8.6 2.3 11 0.2 4.4 1.0 A
82 & 7.6 8.8 1.6 11 0.5 1.4 1.5 A
83 & 7.8 8.4 2.0 8 0.2 0.6 1.0 A
84 & 7.8 8.9 1.1 8 0.2 4.1 1.0 A
85 & 7.9 5.2 22 10 0.1 33 1.5 A
86 & 8.0 6.5 2.1 8 0.1 4.6 1.5 A
87 & 7.8 6.7 1.5 13 0.2 0.8 1.0 A
88 7.2 4.0 1.6 6 0.2 1.8 2.3 B
89 7.2 4.5 1.2 7 0.1 3.5 2.3 B
90 ¥ 7.1 4.4 I.1 7 0.1 3.5 2.3 B
9] & 7.4 3.5 1.4 8 0.1 2.0 2.3 B
92 &F 7.6 3.0 1.2 10 0.2 3.6 2.3 B
8| 7.5 2.0 1.7 14 0.1 4.0 2.3 B
9 E| | 45 1.8 0.8 4 0.1 2.0 3.3 C
10 £] | % 7.2 1.8 0.6 9 0.1 2.7 33 C
1k 71 4.0 0.6 10 0.2 1.3 2.3 B
125 71 3.6 0.9 14 0.1 22 2.3 B
93 &
LE[| 7.7 4.2 1.2 12 0.2 1.2 2.3 B
25| 76 3.0 1.1 8 0.0 1.0 2.3 B
3E 15 4.1 0.8 6 1.6 1.0 3.5 C
451 78 3.8 0.8 8 0.1 1.0 2.3 B
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6F | 8.0 3.8 1.1 9 0.1 2.0 2.3 B
TE 72 5.9 1.2 7 0.1 0.9 1.5 A
8EI| 7.0 7.1 3.2 11 0.1 1.8 1.5 A
9| 6.7 6.2 1.1 27 0.1 12.0 2.0 B
10 5] | 7.7 6.9 3.7 6 0.1 1.4 1.5 A
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