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sk , BRI T B AR AR S5 , S A3l - LB TR BORERR R AT B B8 — Bk (4B IR
TR ) B R TE T BRI PUETL | B 55 75 FU X A S 2%, A D0 VRSB RRI S , 7 F R
75 5 RAMG U RFATIR. A3CHMHE 2 A 5 T AR AR B FE SSRMR O AR O R
KEBHFM, X— TR 1955 AEAEHT A RO R 2R Sirh E R e /K 2
R TS ) R TS PISEEAT , 4 A e 7 LA AL 1956—1958 SR AIWTRGIEATRY. L
Feh B EMREBAERES, IREEER, B2 3 LR R i Bh S ER A BOR TAE,
| AEBEHTE

| A S i RS

Sy T2 43 B BRI R BRI , 3 SE BERRDLIE A KL T A KT R A LIRS ——HESR
3, MBS AT —Fh AR R R SREE, £ B RO ERIANE HEH &N T
PIE KR Ig 2 — T, ZE TR BBk Iy CURE MR HS), FERR Y 3 R , PRI
EE A B B 2 FEAEK, AR S s S8 B AL, R IY  H A
F e, AR 1% , £tk 0.5% , BEEEE 80 0.01% , 3R 1.5% , E2HHL; 25
IN BEEMETER R pH 7.6—7.8, P 10 78, Mg, S3Theiieh, 0k
F6 K 15 B 30 A SRR Flo B LRt el ol , PR BLA T ARSI 75 1
%30 AP T BR R IR R

SRR T FF BT , R 2 AR frL Il BT o AT , /1N 3 AR AU A oA
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g/i K & & # 2 O£ T

PREE R, HEEN 10 SmATGE £ K (0.567%), 1 T B’Jﬁ%@%@%&dﬂm
i FRTOBE W A W HH SR B, R AT RS SR . USR5 I — 2 & H B R R BRI R SRR 2R
%A, S8 (20—30°C) Fi5% 24 /NE, A-ES AR, BEATHEORIE . FEA30 S \ﬁiﬁﬂlﬁﬁ& 24
N ZBARMHAR_ B4R E] 163 BRERR, MR HTUAS, AW & B i R e sk, 7157
L7, otk 43 B AT T
1L EZREAMIRTEE 0.5—0.8 fik, Eé/\:szb&i/\*a@é BB, i B 5 6
2P B IE R 5 FeiAle <o
R : ¢ LT, T , REDOLIE B, AT s O, IRFL A &, & 1, A ik
R, BFA,
ARSI : M b e K, BT, R, RN B, LBk 7E, ok, &0,
BRESER MoK, A K FIE, REH A/ BT AEK,
A I 58 ) « RS
REHSR . A K, ﬁmiﬁiﬂo
FRREEDES (D BIHE R R EE S, I BT S0
AP RERE IR, EATRRERBA Mo L BESE P 36 FR RS0 BA ko MobkmeEh P FASKER I 12 o
RIE R ZEWANEREL . FRAMRTE . BEEERBRNRP A" bR, I~
i, T BVE R B o
Wk KT TE B I B AR YRR AR, ARYE B MRS SR T b AT
FIEMENR B (Pseudomonas cruciviae Gray and Thornton)") FHiT
2. EEKEAMREE  0.4—0.5X0.5—1 fiok, ZEBENHEES; BB, Bl A HEE 5
TG 3 B I T Ko
HIRH%: B, ER—=k, ICRIEE, K b I8, o35t , - Ak s i ik
fo a3, RIS I, B, ek, B34k,
HIESW : rhis 4K, 8T, RZPEIME, RiE 6T RHE , B85S, F Akl ki
a3k, RBIHE,
AR SEH : REEKFER BENRELT D, BWEE A, T RkAIGTKEAETER,
A 22 : TR=FIRIE AR
RWEESR: vhas4 Kk, WHEMN, AOEFRITE, —HEEH, REA HE R, —HE e
o
BinE: pEEK, %&,%?%\@iﬁ%,?tﬁﬁs‘kéo
RPN . Wi, B A
Wik K B% ”ﬁﬁ%ﬂﬁmiﬁﬁ‘ﬂﬁ‘%ﬁ%(ﬁﬁﬁﬁ%)éF?L%BLJE!‘?&%,FM*F’—T;Xﬁ
B¥ B Zenl  FU0E | BENE 22 300E, ZoiehE  EERE  ART0E LB, B U WTRE TR =BE R kR e
By, FThTiams, SRTEE, HEEEE, IUALEE, ToFBE, ILEE, /KB, BIER IR & a- P EEHE
o
AFELEBEIR . SEALRRBRIA T, P BRI, PRk R AR i
Y
ARG E L Z WAEEsEh . EABM/KPRI“ER, FAOMRKRTE, BEEERIEEH™



—

SRS WRKE (Viviparus quadratus) - FRHHEEBIAST 3

B, FFLPTR

e M ATE B V5 IR R YRR SRR, ARYE B MR, 55 AU f s K
SREEOR AR, PO ARENE (Pseudomonas fluorescens Migula)™* PR 7RI~
EAMmTKELA,

.EXREMEEE WumETH, 0.4—0.7 X 1—1.5 fiok, SEFDIEEE; BBz,
A BTG 5 To 3 B B, et o :

BRiE v [HTE, B4 1—2 2ok, v, R R B, DS Bk, 4HE N,
ek, 52k

BRAE A < &k K BT, SR, R RVE V1B, B ok, RiEBA,

TS Sk« vh e e e AT, A KBS, R AR 2 R A K

PR S8 NI Ao

P RESR  vh S A K P ST M, 7B BOIRUTE , #8)5 BDHE, R A B IR, # )5 BN

s b A g, R, FRTE RIE L 1B, PLA .

MR % i, B Bl ,

W R REERATHE (2208 VW, T IR T R, A R BEFLYE B BB B

A AERESRE R, FEALARER A, BRI L B EEAKER 0 1tk BEF] A AMRIER LR

R FEAEE L B WAL . EaBRP 4R, RAMEKRE, BEBRIEEP A4
it . I,

e R A BRI IR BB R, AR EMA4EEN R TIHRERE —f (Pseudo-
monas sp.)o

4. EZRAMEEE  HomER, 0.5—1 5ok, BASHEANEDE; BB, Bl i
T TO I B BN 5 etk <o

HARE S : [ T, B4 1—1.5 2k, g, RE DGR BH, shEST, KEa 6, F8H,
iR , 57k,

TR s Rk R K, RITE, e, REHLEAL, B, BB, IR E 6, RiE
G5

TR e M Sk sk KRBT, A K F K, RE A ERAE K,

B i 2201 « 28R A,

P B SR SR e A I Y S I, B ZEARUTLE , SR B W, ¥ R R o

BE5E A K, S, DL B, IR E G,

M BENE B i, B 2,

WS R - R R hL(EhE \ACRE | A5 20 08 | H BRE HENE (2 3PRE VEENE ATHERE AR hE
Ve B TR R R =B R H B EE, URE | TR REOR TR R REE R ZE0E R LRE (SLbE
ZETEHE  RAREEE | P hrABE R TIEE , ILALEE TP BE, ILEE , KSR B EER BOIR B a1
FHPER,

RF=EREIL R, SEALARERPAME, CMEFE L BERNERH I, BRI KA L

AR B WAL . B AR AR ORI, BEEESRIENEH A= 4Ek
e, 4 FLpreEs, '
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VS A ZE R BRM R _= 5 B4 5, RYEE MR S IB TSR RER B (Pseudo-
monas punctata f. intestinalis Wang et al.) 58—37—1 BERRARE D, R R4 e
PER R BRI R 2E5, 5B ROIR IR BAR M B 2 4% 0 BB AR 7= S 2 A (deromonas
punctata f. intestinalis Wang et al.)™, P bbb {5 R 2 4 RARF=K BB,

S. EZEKAMERE  minEE, 05><151%‘(>f€ BASBERE BB, T,
%%B@ %[ﬁﬁ%o

RE: [HTE, & 0.5 kA, i, REDLME ., B, h ST, 0¥ 6,50,
HhEE, K%?Lﬂ:o

FEashiE : sh &2k K 38 TH, B8, R m R 18 12, ﬂ%%ﬁ% Rghtt, 580, 24
IJ\HF‘?IE&@%# B AR,

BRRGSEH] : hae e, #BTY, KT, RIE 0.2—0.4 BATEMAEK, 24 NS5
kB, B AR,

PR I 73R - 9 SR Ao

BEE PEER, R A,

R IM B : FEE Lo

WK RBE : REEARIFE  FURE (W) 22300 | 1 R B0 RN, o R 7R

TRAERER IR, SEAaRBR A1, CEFE I R BEARER BA o R BRI A MMk 1L

AL B AR EL . ' /Kb R 241 AT PRIRFR o BEIRERTENG b AR5 4=
Bt IR,

VOB 15 SRR 2 B9 B, ARYE TR0 4 1k NIEF/REHE (Chromobac-
terium aquatile Frankl.)[7’u], JTIE S AAE K B 38k

6. EZREAMMREERE 0.5—0.8 X 1—1.5 filok, LB AEBR S RS BB A ; T
SEREL, 7 SR 5 SR A <o

BRE % [, mA 1—2 ok, futh, R DG R, AT, IR G, B k]
Wk, B2,

B RE RohE « R 2R, TR, R, REDGIE IR, D857, Rk 6, FE 0,

G A S A K BT, AR KB

B RS2 =P R A

W EESR rh S A e, Yy ) i,

BEHE PEEK, RH G, 5—7 HELBHE,

BB ¥ 1, B A,

R REEBES,

AT EBEEE R, ARSI, 23 FI 5k F mak e B itk REFHH H R A Eh

P AR EL B RN EE R . B Al KPR 45, AR, BEEESR B b A<
BRI, 4FLrh TR B,

BB AT A FER Beid RO SR Y hE B3 3, RIEEMIRREE, 555 R
TR AP S T BEAR B (Bacterium cypricida Plehn)7:1:18) FRE

T E=RRAEEE FREE, 0.2—0.5X2—2.5 f#ok; BZ 7, FABE; BH &



gk WRHE (Viviparus quadratus) f - BT HE R B BB 5T 5

FENEL 5 ekt o

BUSHTE: [, B2 1 2k, il , Rili i B, LT, &M, B3,

B 2E A K BT, R, R ORIV BT, WS, B o

s s F Ak, LT, KB, REEA LK

A JBE 58 R« WAL

RGRESE TR A K, P95 B, o SURTTEE , — 3R BN AL,

FEEAEE A K, REOLIE. B, FLA G, 7 KEEKE,

F ML VLo :

Tl R - RS BN N | ZE N B TLRE , TR )T R A R PR (A
BN ACHE <R FURE LB M AR LB 25 TR RS R = SR AR I H BRI
AL o0 BE JLEE L /KSR 7S Tk Bk B o~ FRZEHERR

FEARORFTAERER I, FEATARBRIA M, LML HIBEARER Bk, REA A MobkiEe
Hho :

EBERSEAE T WAL . B AP AT ER, FAMRRTE BikHmINEHAT 4
BifbE . I

Wb A DAV R R 2 BSASE , ARIE P e i B T AR —Fh (Bacterium sp.)o

8. EZEFMEIEE  Fivk HTE, 0.5 X2 fok, A TAMEE; HiEshdr, FEBE G
S B s el o

B : [H, E 4 0.8—1.5 Zook, Wil , RE LW B, L&, Haka 6, $
A, MR, B2

OIS BHE « T e, SHET , R 2R, SR 61 VR I , sHRBOR , B s B o

B e S - LA o

P HESR SRR AR, B S I I, A SRR TTTE , — 3 BN

BEyEE A, RMOLIE B, R AkILE o

B SR B, B2,

W2t T ¢ IR AT V00 B L A L AT L R TLPE  H RN ILNE (W), RRHE.
3FHE . B B HEERE, TURE, PR RRBEASTERE . ARTPE TERY S TERY R R =8OR
SAUREE K TR LY | TP B JILEE /KB ER B SR B

TEAEBEEE IR, SEATRRBR A M, L EEIE L BRI DAk, AR R MRk o

YRR TSR 2 WA AL o & A/KP R R . AORRIE, BEBEERBEIE b 7™ 2Rl
RF=diife® o AFLhr i,

WK S A B B 1 MR O _- 3 T - B4R B, AR B M R4 e R R T KB 3R Al IR
B [Escherichia coli (Migula) Castellani and Chalmers ]7%13

9. EX AR 0.25—0.3 X 0.7—1 #ok; HBZH, FBE; ZE TR
Ta 3 M B N , S e <o

BISE % [HTE, BA 1—2 Bk, fih, R 6 I B, h ST, 5 6, FEN,

BNESHE : SR K, AT, A, R DOLTE B, L EST, B,

TR SR v SR e, RERIR, AR KIS, RIARS A AEK, B,



6 7 S R

RGEETR IR, YIS M, Soa ZDRITIE , —HE BIFE,

BB TRk, R biE, B, LAk, 7 HIEZ2K G, .

WK K% - “ﬁﬁ%&i?ﬁ%‘*ﬁ%%ﬁ%ﬂsﬂ%\ﬁi‘é%ﬁ#%ﬁuﬁ\ﬁﬁ@%\Eﬁ.&;ﬁ
FHE TR WIS TS =B R H R B, TRRE L TR R A S T BT 06 | TR A5 U %
Tl LI BEBE ILEE | 7K AR Bk B B R, R R BE 07,

TRAEMCAT AR, SEAARBR I, Z ML FERE BERRBR B M, AEFI A g
o

AL B AR AL . | AR R 25, R TRIRSTE o BEBASRBIS b =2 u
AT EBRAGE o AR FLeh T,

VB ANET AFE A BV R SR R A5 I98, HRHR & PT84 e R IR o RN 7
W (Paracolobactrum intermedium Boman et al.)Ps16

10. EXEKPREIRE  SH0E 4 Nk 8 MER; BEHH BE,

BREI%  [E, 2 0.5—1 B8k, (i, REDGI, 1B, SHREF, b s i
i,

BRAGE  SE R A K BT, B R LT e > IBREAOIR, Bri 3 o

TR S R SR A e, ABRIR, 2R K TS, REEKTEH 0.15 Bk, b,

B IS SE A : R A . ;

PEEETR T 24 BRI Y, JEORTIR , AT 2RI > IR BN, RE A TRIRTRE, —
HEIE,

B A, RE IR VR, B G

RS : DD RR R BEZE 3008 | H 0 BN , TR R TR

ATEERERE R, SATRBRIA M, ZmESk FI L BERRERBA M, A AEF] A M Ama L

AIEFR AL B, & alkb Rimas, PR3R5 1% 3K B vh AN B0 B AR 55 1
o BREESR IR Th R BRI E o RFL R, E AL,

UGS ATE A SRR BS54 HE FIRGAEIE, 5 516 T2 K RAY 58tk
ERYFERLIRNBRE (Micrococeus granulatus Weiss)™ #7557,

1. E=KPAERE SEENFE, TZHY, B,

RE v [T, AR 0.5 2k, e, FRUE bR IR, AR EETE, % S

Biladhm . h A, BT, R 2R, %ﬁ%?’%’&ﬁ?&ﬂ,:@ﬁﬁﬁ%,ﬁé@,%‘:@%o

TG SR TR A e, AR T,

BRI SE ] . Rk i

WGETR  h A K, A, ABERDRITIE

BHE PELK, BB, HA6,

WK K < AR A 0 L PLVE (22 2008 L BB B BUBENE , TRl L RS,

ATEAEBER R, SEALKER A, 2 WE3E P 3k i peat s PATE. BRI A HEkmE L

AR B AN IEEL . B A KPR, AR TS TR E . 4Rk
TR, ;

BER AT A1 R SR A _E A B8 3, HRAE E M4 HERLR T 12 2 16 1R SR ik



Ty . WRAME (Viviparus quadrarus) k- pTHARERRFTEE

~1

My LR S R BoKeh B EE /R BREE (Micrococcus varians Migula)ll,

12 R ERBARIRE @& 0.75—1 ok, SEAD BEHH ; B <o

HIRE % HE, B 1—2 X, RA, RE DGR B, A BEST, 56, FEM,

TR shE v A K, &I, B, REDLIE IR, DS, A6,

BARSEM kK R, A KTE, RE ST 4K, A6,

BA B EER  M FE TR A,

RS RESE SRR AR K, S TE M, B FORTTUE , —38 BN AT B S, —38% B

BEE PEEK,FLAG,

W2 I « R BEDTRL AN B L AHE A0 L <P LVE L H RN T e L 2
ZeERE EEVE AR TRE DR RIRE TN SBE RS R HEERE L BLE, FUEE, 7R R R
S UEW TP BE LB ZKAS TR B S SR B2 1K,

RFAERERE R . SEATABRPAME, LBEFE AL FREEAKEe Btk BB7FI A M dkissEh

R B, B AR EE . FOMRE, BEEASIE =451
o LT HE BEE | E A AL,

B2 BT PATE B 1 SR AR BB 2, AR E B M a4, NS T8 /R [ Micro-

coccus albus (Rosenb.) Buchanan]%W, JefhHIEg I 1201 T2 KL /K& Fhi ik b,
: 13. EXKFEEIRE FHAUBES ;T <o

WEW% B, ER 1—2 22X, R, RHEHE, B8, B#EST, IREKG, S5
1o

BB R : vh eI, BIETE , R2F, 10 6 T B0, e Mk o

TR SR - LR AR D, #BTE , AR, R AL AR I, IRk o

BRI 2 30 S o

PO B RESR H SEAR K, VR I, A RUIRUTUE , #8 )5 BRI, A B I, #8 )5 B0,

JESEE AR SR 208 S/ N

M BENE : R Lo 7

W2 R BE Rl (1E 6 BZcAT) SR KRB NS AHE AT 0E . PIL0E, HERbE,
FUBE B 22 3P0 0 AR TORE L UEN B VRN R VTR =B TR AR IR BE IR TR H R
1 BLEE | JILEE B RS ZRA BZ K T2 R T s A AR B T B B /KA TR

AP AR R, FSATRER DM, BRI PRIER A, AR HIMMkEe Sl

EFRNEAER B AL . EAMKPTER . FORRFE. BRI -PA T 2L
oo AFLHr T m, E B A B Ao

VL2 HHET AAZER B i RO SRI AR L3RR 2B 153, ARYE B MR 4 s , RO T 3 /NBRk
(Micrococcus citreus Migula)™, 1E B #R A [ 12070, WH HBLT 388 K 40,
WAER ARG ERE,

- MCE=KRAERE 0SB ER; BIES T 5 o

HHEEE Y% : [HTE, Bt 1—2 22k, R, RE LR B, LT, Ala 6,

GRS E P ELEK, BT, R, R AL B, BT, B .

Bia SR : LKA, B, 42K BN, 3K 0.2 JERERDLAEK:, A,



8 K & & #H % £ T

WS R A K IS M,

TS h AR K, R GIE B, FLa G,

WSS A I  AE BN | LI BUBE , 50 B JILIE Bl o Br aR v P2t ; 5 SR BT 1 06 L 2=
BEAKE EIRIBE  <RFURE  H B, TLIE. s, =0, ZEHERE ARTHE DB R
R =BE TRAR RN | TS H R A B KA TR,

ATLERERL . SEATARBR B M, 21k Y ik I M sk I e, REF] A kR £

AIE AR AL . R AMOKF R 2R, RO MRIRE , BERLSRBIE b <=
e, FPLPh TR R,

VB M FE PRSP (R _ BB AR T, ARIE B MIAGdE e, R7JB T4 SR —Fh (Micrococ-
cus sp.)o

15. E=ERPREERE Bk, 0.3—0.7 X 0.5—1.5 ok, B A SABE RGN s T
077 s Fe ik <o

IR TSR SR, B2 2—3 ook, vl , R LR CHETERLIR) | 1818 , ih 4%
BT, W, REM

GRS : SR e BT, MR, 22 6 T CRERKLIR) | 1518, DS AR A,

DRE SR : fp S A I BRTB R, A2 KB, SETH 0. 2JFRERAL A4, P 3 G

3 e S0 - e Ao

P BSHETR : T b A e, Bl i, BEDROIR , B D0, 38 0 B ik EEARAIRAEK, #)5
EnmE,

RO R K, R W B, B G :

WS A I - R B L AT | T S0 22 30, g VE BAIIRE ;7 8\ <7
En;Kﬁ@%lﬁﬁiﬁ%‘*%\45?[4%‘7}’[‘%\*@%%‘%Yﬁ*ﬁ}\ﬁzﬁiﬁﬁ%ﬁ@\&ﬂ@\ﬁﬁ
B L ARLEE | TP M LS KBS R B Bk k.

ATELEBESL R o SEATARBR B M, 2.k 3k B 3L R A At [ ke, HEAFH F ki £k

E AT T WANEREL . B A KRR AR /Fé}ﬂizrﬁiio P S BT b A e
BRAGE s ARl E,

U AT A TE R Bt Ao Stk B3 ae A S, ARYR B PIRYde ik, BB T & 55/
P [ Brevibacterium vitrumen (Knutsen) Breed ]V,

16. EXRBAMRE FRETE, 2.5—65 X 1.5 fok; ?&Wi/\*ﬁlﬁé HBEH, F
B A FM, METE, R B,

BRI, B 1 BBk Ay, R AR , S , i 857

SRR : AR T, B AR, FETH GV VR, AR TR AR €, RSB,

BB S - R4 o

W SFESR SEW , BT,

FSEr R R K, BB A,

WU A BB P00 A A0 L (W ) | B S e 22 300 , TRe L 75 R 4
BEBLZRE | P PLNE TR0 2 e, B, AR UENY S5 UEKr PRE TR =B TR AR IE R |
IRILEEH SR B L BB, 057 B8 JLEE ., ZKAS TR B 6 B B ik



FEESG. WG (Viviparus quadratus) & _- T HHIEBNBST 2

TR, SEATARER B, 2Tk I R P B AR B e A RBF RIS E o

R ERSEA L T WA, B MUK R =R RN BB BE AT
2Bt o AT B o

Bk 4B T RO A ESAR R, RIBIAEE, BTSRRIk A
PR IEFIE (Bacillus circulans Jordan)\! FH3E, '

17. ﬁé&ﬁﬂﬁgﬁ SRR, 2—4 X 2§k s TBIB 3 7 ;7B 3, SR [ETES , RAR
i o :
B v [HIE, ER 1—2 2k, AT, Ha, TEW,
Fle R : e, WIETE , i, 4 €, 15 Do
R RESR S M,
WK T - R IR |2 3 L T TR R R TR\ R R R RPN
e ABERE T, AR 2L PRI P EERRER P, A e Rtk
AL E RS A e, FEMESATLIE A=Al fEE AZLH T
Vs I A B 4 B 1 i W A3 BE 2 B4R Fo RS R, R T 2R AR — A
(Bacillus sp-)o

P aEs ket 17 i b, 7 10 b A PE A B G SRR AR BB B, BT
M IEHE MBI (Pseudomonas cruciviae) , BN BILE (Pseudomonas fluorescens) ,
#RIEEE (Bacterium cypricida), U —fh (Bacterium sp.) , NG fr AR HE (Escherichia
coli), VREIBIRE)IKIGHAE (Paracolobactrum intermedium), E@/NKE (Micrococcus
albus) ,Fr ks 55 /MR (Micrococcus  citreus) , R 2455/ M58 (Brevibacterium  vitrumen) ,
SR —Fh (Bacillus sp.)o 34t 7 FhfE rh, 3 FhURAEE iR B 30, "ETE:

£ 1 B EREE LGS
] % 5t

75 BT TEAL ] (Pscudomonas cruciviae)
BAREHLE (Pseudomonas fluorescens)
BB —Fh (Pseudomonas sp.)

B R BRRE (deromonas punctata)
KL E (Chromobacterium aquatile)
AR (Bacterium cypricida)

FLE—Fh (Bacterium sp.)

KIBRZ FTALE (Escherichia colr)

vh A A KIGEEE (Paracolobactrum intermedium)
sERR/NERE (Micrococcus granulatus)
AR5/ NER R (Micrococcus varians)

& /R (Micrococcus albus)

e/ Nk (Micrococcus citreus)
ANERB—Fh (Micrococcus sp.)

Rt SN | (Brevibacterium vitrumen)
IRIETINEE (Bacillus circulans)
FEFRELE—Fh (Bacillus sp.)

Mik: + =Rl — = Bk

&

L] W BR i

FREPRE o IR T N I e
S T SR S S R A I I s




10 i Bl Sk OB

B —Fh (Pseudomonas sp.), IKGBIEE (Chromobacterium aquatile) FoAE S0/ NERE
(Micrococcus varians); 4 Fh FAEZERISRIHOR R HI3R, B PR ARTESBIARE (deromo-
nas punctara), PERLIRNEREE (Micrococcus granulatus) , /NERE—Fh (Micrococcus sp.)
B ERORZFINLE (Bacillus circulans), SEEIRFE 1,

BEASEREAT T SRR B 5% M 7 R TR FH B AR B R AR 2 B iy
HIEERATRKRZER o FEAIIRUIIR: £ FO 1352 00 & 75,100,000 48, 5 4 89 45 35 19 114
3,300,000 Al o 1 YRGB 2 O 4F 50 A A7 1,243,000 HNE , B985 17 HL& 204,000 4
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STUDIES ON THE BACTERIA IN SNAILS (VIVIPARUS
QUADRATUS)

Wanc TEH-MING

(Institute of Hydrobiology, Academia Sinica)

.

ABSTRACT

In pond-culture of Mylopharyngodon piceus, from yearling stage onwards, large quan-
tities of the snail Viviparus quadratus atre introduced daily into the pond as food,
especially during June to September. The general opinion that Mpylopharyngodon suf-
fers from infectious enteritis after taking dead snails has been widely circulating among
the fish-farmers in Chekiang and Kiangsu Provinces of China. The present work, there-
fore, was undertaken to clarify this problem by isolating and identifying the bacteria
in snails, and to compare the number and species of bacteria between the dead and the
live ones. Most of the work was catried out in 1955, and a part of the bacterial iden-
tification was done at intervals during 1955—1958.

The results of this work ‘show that there are 17 species of bacteria in snails: Pseu-
domonas cruciviae, P. fluorescens, P. sp., Aeromonas punctata, Chromobacterium aquatile,
Buacterium cypricida, B. sp., Escherichia coli, Paracolobactrum intermedium, Micrococcus
granulatus, M. varians, M. albus, M. citreus, M. sp., Brevibacterium vitrumen, Bacillus
circulans and B. sp. Three of them, P. fluorescens, Bacterium cypricida and Aeromonas
punctata are the aetiological agents for the fish disease, while A. punctata does not ap-
pear in the cultures of snails alive. 'The counts of bacteria in dead snails are between
3,3()0,000——75,100,000/g, while that of living snails are only 204,000——1,243,000/g. Ac-
cording to these findings, it may be concluded that dead snails, when taken by Mylo-
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pharyngodon, do offer some possibilities in breaking forth of the enteric disease in pond
when the epidemic conditions are suitable.

A new medium with the following composition, devised by the author, proved to be
satisfactory in culturing the organisms: cool infusion of flesh of snail 100 cc, fish-meal
1%, common salt 0.5%, potassium phosphate 0.01% and agar-agar 1.5%. The medium
adjusted to pH 7.8 is sterilized in autoclave at 15 pounds for 30 minutes.

The characteristics of four unknown species are as follows:

Pseudomonas sp. the organisms are short, straight, Gram-negative rods with round-
ed ends, measuring 0.4—0.7 X 1—1.5 micra. They occur in pairs, and are actively mo-
tile by virtue of 1 polar flagellum. They have no capsule and are non-spore forming.
Colonies on' agar are circular, 1—2 mm. in diameter, convex, surface amorphous, moist,
entire, translucent, butyrous, and easily emulsified. Growth on agar slants is moderate,
filiform; the surface is smooth, moist, translucent, and raised. In agar stab there is a
moderate growth both on the surface and along the stab line. No liquifaction is present
in gelatin. In nutrient-broth cultures, a thin pellicle develops, and it is easily broken
when the medium is shaken. On rabbit-blood agar, beta-haemolysis is produced.
Growth on potato is moderate, raised, smooth and milk-white. Milk cultures become
alkaline. Acid and gas are produced from glucose, maltose and saccharose, but lactose
and mannitol are not attacked. All strains can grow in Simmons citrate medium.
Tests with indol, methyl red, Voges-Proskauer reactions, the formation of H,S, the pro-
duction of nitrites, and the action on urea, were all negative.

Bacterium sp.——the organisms are straight, Gram-negative rods with rounded ends,
measuring 0.2—0.5 X 2—2.5 micra. They are devoid of capsule and spore, and are
motile by virtue of peritrichous flagella. Colonies on agar are circular, 1 mm. in diame-
ter, convex, surface amorphous, moist, entire, translucent, butyrous, and easily emulsified.
Growth on agar slant is abundant, filiform; the surface is smooth, moist, white and
raised. In agar-stab there is an abundant growth and with a bead-form along the stab-
line. No liquifaction is present in gelatin. In nutrient-broth cultures, a small quantity of
flaky sediment forms, and it is broken when the medium is shaken. No reactions on
- rabbit-blood agar. Growth on potato is moderate, smooth, moist, and milk-white; be-
comes gray after an incubation of 7 days. Acid and gas are produced from glucose,
mannose, saccharose, laevulose and adonitol. But arabinose, rhamnose, xylose, galactose,
lactose, trehalose, raffinose, starch, inulin, dextrin, glycerol, erythritol, arabitol, mannitol,
sorbitol, dulcitol, inositol, salicin, aesculin and alfa-methyl-glucoside are not attacked.
Indole usually formed; methyl red test positive; Voges-Proskauer test negative; salts of
citric acid can be used as sole source of carbon. The organisms produce nitrites from
nitrate. - Tests with ammonia, the formation of HsS and the reaction of urea were all
negative. Milk cultures become alkaline, The organisms are a facultative anaerobe.

Micrococcus sp——the organisms are Gram-negative spheres, occuring singly or in
pairs, nonmotile, and aerobic. Colonies on agar are circular, 1—2 mm. in diameter, flat,
surface amorphous, moist, entire and milk-white. Growths on agar slants are moderate,
filiform, flat, surface finely granular, white, and usually with an erose edge. Growth
on agar-stab is scanty and white with a villous form along the stab-line. A moderate
growth and turbid clouding in nutrient-broth cultures. Growth on potato is moderate,
raised, smooth, and milk-white. Alkaline is produced from trehalose, sorbitol, dulcitol,
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inositol and aesculin. No reaction on arabinose, rhamnose, xylose, glucose, galactose
mannose, lactose, sucrose, maltose, laevulose, raffinose, starch, inulin, dextrin, glycerol,
erythritol, adonitol, mannitol and salicin. Tests with indole, methyl red, Voges-Proskauer
reactions, utilization of salts of citric acid, the production of nitrite, ammonia, the de-
composition of urea and the formation of HyS were all negative.

Bacillus sp.——the organisms are Gram-positive rods, measuring 2—4 X 2 micra, oc-
curing in pairs. They are non-motile, with ovoid and paracentral spore. Colonies on
agar are circular, 1—2 mm. in diameter, convex, entire, yellow, and opague. Growths on
agar slants are abundant, spreading, raised and opague. Nutrient-broth cultures are turbid
evenly. Acid, but no gas, is produced from glucose, maltose, mannitol and sucrose.
Lactose is not attacked. Milk cultures become acid and coagulated. eTests with indole,
acetylmethylcarbinol, utilization of citrate, the production of nitrites, the formation of
H,S were all negative.
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AAE Al Z i F} (Naididae) PB4 Tubificidae) 7K L2, 3 (11 1 35— K (1940)
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NAIDIDAE
L. Chactogaster limnaei K. Baer (?)
2. Chacrogaster sp.
3. Ripistes rubra Lastoékin
TUBIFICIDAE
4. Limnodrilus grandisetosus Nomura
« Limnodrilus sp. A
Limnodrilus sp. B
« Limnodrilus sp. C

Tubilex sp.

o o} ~r {= v
. . .

Peloscolex sp.

10. Branchiura sowerbyi Beddard (?)
P%iﬁ'f’ﬁﬁ?%?ﬂ%ﬁﬂ\ﬂ%f[%f&ZE‘@$?2’§; 5id R BIMSHAMIERAD , —H5 7%
TE , FEHRAF 13 Fify, BR 2 ER AL AR I R IR AR RS R 4 s (Nais barbaza Mall. ),
BEKAZd (Nais bretscheri Mich.), IEEEW| (Tubifex tubifex (Mall.) ) FIHR 7Kk
(Limnodrilus helveticus Piguet) = E A FTRE R

{iZz R F NAIDIDAE
EIERIF Chaetogastrinae

1. JMEMSEEBER Chaetogaster limnaei bengalensis
Annandale, 1905
Chactogaster bengalensis Annandale. Stephenson, 1923, pp. 49—50. B, 1940, pp. 26—28

Fig. 3; 1959, 128 B, [&] 48.
Chactogaster limnaei K. Baer () W@, 1940, 383 H, #1H,

»

Chactogaster limnaei bengalensis Annandale. Sperber, 1948, pp. 74—75. Cokoneckasi, 1961a,
Crp;: 5152, Bac. 10
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