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E 8 ( Ctenopharyngodon idellus)
%= 88 9 B B 52
I. HEERFET R
MAEKEEY TR A EE™

8 E

AXEERERT 1972 FF BB L R E A AL 6 A L BB RE RN 8
TERATRE(CEFSBENERE), EY G, B R EA Mgk MR IRRE, BT
HOEL B, B B KB, SR N XY Gy BERRRUBRIR, TR, ANEF IR,
BEFRAFE A B AR A T B A S AT s IRHEHLRFIE , B &8 R —

(Myxococcus piscicola Lu, Nie & Ko, sp. nov.)o
BRI T G, BEBRTE R RIR R BE 35 OB SR SI 0, “RE TR, EE BRI B
CHLER, WA RF"HRE G, ik, W™ RN AARFEMMENLEN—FMEZ),
FHENRIER ERREFBMAARENTLE,
e ERE R ERANARNZ — HREES IR, X H BHBRI%RN, &
BIZROWAT RET AR A4, AN EEE TIHRE XFERBAENERNE,
— W E

EEEIATA, BRALERABISAZLRY: —LKRHSFERTIEN, WHERIER
R 22 HUR RS HT O L AL SO /NI BR VR R U TR IR R AR R & s — K2
H7KAE B REE 5 | &R, AR ; SRR R AW RN, BHRAFAEEEER. X=%
ERNEARGEREA, EPALUMBEELHERAIRHE, HTHERRRETS K, KT
I, EESHFFETTE ARBRE R L, FAlRAMAZFRN B, HHR IR MERR AR Lo
BREAS, HMFrEARME B Y, URAAFRANP A . Y ESHEA I
W, MITT IS INAE TR e AL 22

MR MR X E WL RAELE, LR A A BTN KA B EBRETT.1926
FEER Davis KEEMR T EEA LML EIRD, 1927 EXETH—F MY,
HEHEE N EFRIFE o Rucker et al. T 1949 MMM LR AN Lo EF & T
FHERAE (Cytophaga) KIREMBHBEMK, (A A TRELE AR Davis™ F1 Snieszko'® 45
KNS, BRATERBEECHENE ERIA REMAE, B4 A 10, XERIEANBURE, 1)
RELZ S AMSARIIIESE .

1974 4£ 3 A 15 B,
* HEA: Féﬁ\ﬁi%\g&%o Ji:bisR ﬁ%&o
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EEN, N AEE SRR RRS . AFrfREEEZNIIRETE —8BIR,
ERESHEBORE, HMRAhEAX T EiRkE. BAME N RERSR
R, KR REARMARNE, RIEESERTEN, HATIEEEARED IR
I, A X PR AR S ERATR B E, IBKARAITCEHEBUREI B H X H
TBORAB A RE], XA BB EXFRT R T ARDE %,

A TRREGEA AT =B RBURRS , RE LR, RRBX EERRTH
B A AR ER A AORIIE ik, RATE 1972 E T EEFUITR T XMW IR
FEABIIE, Z23REMNE. BYE, ATAEATREBBREEE —AFHRE
(Myxococcus piscicola Lu, Nie & Ko, sp. nov.) ¥,

LB R R 7 Ik

(=) HHEEKE

MAFrFABMRN T REMFEINERAEDRETHSEEERO=ZRE
f MERE BERR RN REA IR, 5 BT

(=) HEFEMERENGE :

FENR A BRI A (i 42), BUNKAR, BEETAREREK M Lo —EEE KL
%, 21020/ $EH R AR, A MEREK, PR _ LR 5 BT E ZMRER
ALEH TR LRI, RGBSR E 25°C ERABT SR 2—3 Ko RIBEERIE, $hik
BAEE, BEREMELE, 25°c B85 24 /AL, RERH , F R B, TIER
HE, BEARMANES BE—Roe 4 SRR TRARE S, FFH A TREER MM mag
XL o

L A EARREE. —RASFEESOREFEN S B IR E, BRI NI A b
Chemoglobin) ., £4 P& I8 IR 25 , %P IR L fu A H B O 4 B = S 2 B EE ROR L R, AL
S BOREMBEARRE RO . U1 A TR T R RE N i

R E & (vyptone) 0.05%

ErEE 0.05%
LB 0.02%
iz 0.02%
4t 2.00%

FAZEMAKES, pH7.2—7.4, BIEZSKHE (158, 30 0500 ARSI R
ER ISR A, HRa 5 LR SRR, AR Z L RET R RHEYNE] 0.25—0.5%.
I A3 5% P B9 3R 2R (B SE IR 180D

BEARK 0.5%
EEE 0.05%
PE 0.02%
g 0.02%

FAZETEKED, pH7.2—7.4, BERSKE (15 5, 30 27800
2. R BTERE: WAEERKERE 45 RBTRE; BAEFRHK, H5—
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6 RIEEHMENBREDELRRB. Bk, BHESHLEE, KAENGEIIHTR G
Fia o

(2) ALBRFE

1. BrEY: HE SRR R BRI —ERE, REBEENENRA, Bk
— sE IR, B SR 20T T T rp , USRS 1 6 5 52 1800 JR A ok P b ko

2. INERY: ERAKBRNRELPMA—ERNER, $R—ERE; KA
o, M H L RIE Lo

3. MEESIES R,

4 TSRS

(M) &iRge

1 BBORIGIR G TEBBREERIRTINA 12% BB, pH7.2, BEZES 8 B 30 44
Ko BB 2—3 KEA SRR TR, NS £ RPN SN I

2. BE KA, RS (R RBR R FE B Ve 0 AR B 3R 35D I 2% Wil 4o
BRI 2 K5, WE VR A TEE KRR

3. FOMKARIRS: FERHEESREENN 0.2% AL . BRREESE 2—3 KRG nptik (&
2 L) T 245 b, R IE 15 B R A IS H9K R X 48

4. MR (esculin) ZJRRK: BHES 05% WHEEAK, 0.1% LR, 0.05%
RIFTIE B Sk, 2% MBiiE. BERUESR, W27 Ko WMEHE% MERK—MBATRE
1, WE A 43 -1 R H9BE o

5. LT RSHRRR: ¥EE 0.1% WHEEAK, 0.5% WILTIR, 2.0% HElEss
FREETEEFRBUS TR Lo BRRFHE, WL 7 Ko

6. MR HE RS EEMERR D RS, B 10 X, BRESE LR
ZIRWT B RIS

7. REBA RS, 7RG 0.5% WEAER, BN 2 2. B
BIRNEBERREE L.

8. WM. BIRBE IR EEAR S BIF 50 BT ERART, Am 2% 4
e, 15 BEEASKE 30 240, AGE TR, B, EEKEX AENEA TR
B X, MZE 1] 5 — 2 1o

9. MMEEIERE: IR HMELE 0.02%, B 05%, Rik: WERK
(Hosvay’s reagent), BERikEsE 24 NN SRR H IR B FHBE BT 104
HRBAG,

10 #EFRRR: 1% WEEARK. R MEREK. BWEE2 XEENTE
¥OE, 3y, ZBET LR, BREEEINKKRKA 0.5 B, MEETREEMLLE
BRI,

1L SRR 1% WBEEARKK, BEREE 22— X, REARBRERMARE
TSR, BB B A R BT o

12. MBI FI RS, FIRIE /R 3Rk, SR 3R, WIS 7 Ko

13. BEMAEERRR: RERNEERY—K52% WS EAERE, WEHEK
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Bio
14, RERER AAL: EMEIRAIN 1% BRERE, 0.0015% HIRBEREIE.

=B R R

(=) BHIEMATER

1972 F£ 8 AE 11 A, S/aM 6 BESNEH AT 1 REENEIRIRZMOF 17 £,
1973 %3 AN# 1 BERAAABEEEROI AN FrBE 2 #k, 3t 19 BKHE. A
TERIERG (F 1.5 12/ZFHRENER P& 30 2350, iR SEEHEHA R
R ERIBOR T, B T AR S Rk, BIE R RABOR H(LFE 1 F1& 2D

®l IRFLEVERAFATEROBERRE

4] % I R % ‘ %?:
= B e | XX o BRE-ARAEGKFAETRR =
5 % E|ru|JR®| O (%)
1973, 8.29| 3 1 2 27 | 4 REFT R, BB R 33
“ 1973. 9. 6| 5 | 1 4 | 26 | 4REFL R, EYmEEL 20
1972. 9. 2| 4 3 1 27 | 13, 56, 58 /NEFRFE 1 B, e 75
1972. 9.18/ 10 7 3 [25—26 19 /\IFFE 2 B, 22.25,34,48. 94 /N RFE 1 B, 4428 | 70
° 1972. 9.19 10 2 8 [25—26| 51, 62 /N & FE 1 BB, #2408 ‘ 20
1972. 9.21] 5 3 2 2226 15 /NNE 2 B, 20 NI BE 1 B, 3 £ 60
G, |1972. 9. 2] 4 4 0 27 | 10/N3E 1 BB 20 /NNFE 2 B, 31 /MBS SE L B, S0 58 | 100
1972. 9. 2| 4 4 0 27 | 910 /NN &3 1 B, 13/NN3E 2 B, 5 a8 100
1972. 9.19| 5 5 0 [25—26| 19 /NKF3E 3 B, 22 /NKFE 1B, 51 /NKEE 1 B, 35288 | 100
o 1972. 9.21| 5 5 0 [25—26] 10 /N3E 3 B, 1I/MNSE 1 BB, LI/NR 5 1 B, 39 0 .2 | 100
1972.10.12| 5 5 0 22 | 20 /NN 5 BAFE, B 100
Gs [1972. 9.2 4 0 4 27 1E w 0
G, [1972.10.12] 5 0 5 22 i it 0
G, [1972.10.12] 5 0 5 22 s i1 0
Gy [1972.10.12] 5 0 5 22 E w 0

$E: 1. Gy, Gy, Guo REME; 2. M EHREXRSANHA, N RALHEF,

ZANLBERYAR, KU G, ERRRIBOR IR, o G, BIRRIE Tk —2Frybt
Eo LLTEN Gy BERRINELBUE:

Fi G, BRESH B RRATE B B 11 Sk B R R e 22 £ Bl AT T R BEIRE, SR 30
M 3 PELIEH G, BRRAERE IR RAFMEOR, HFBRHEEERK. HE2, ARNE
TERER B LN B 2 5 B e PR Sk B R e X M B 22 IR R ANBAE s BRI
R 22 FR MM, WK 55 , 22 S A O BE WL B 18 o

GEKRN B (P RA)AHAER 1. PRAREEREERESIER, K
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R2 HEPEAFAHEENEATATRRRR

[} = B f b x £
x | = | & B8R R EER
5 ] ¥ ¥ | RER
6., o8 P 5 5 0 22NN ¥ESE 1 B, 3UNESE 3 B,39/NESE 1 B, 308 sRBRZ 4R
H A 5 5 0 39 /NNFES B, Bk
. i=8 L EF 5 5- 0 3L/NNE4 B, 39 /N FE 1 B, H0 sk g
E A 5 5 0 39 /NKIBE S BB, 30 MR
Gu E i E 5 5 ] 31/NHSE 4 B, 39 /N 3E 1 B2, B9 00 bR 20
E A 5 5 0 39 /NRFE 5 B, 3904 MR 288
Gus =8 =Py 5 5 0 A2/N3E3 B, 463 /NN ETE L B, B0 RSGREE
B A& 5 0 5 AWER
. BRERF | S 5 0 | 39/hK3E3 B, 42 /K58 2 B, B0 ABRIR R
H A 5 3 2 55 /NHFE 2 B, 79 /N FE 1 B, 300 MBRIREHR, HRIER
Gun =R Pag 5 5 0 3L/NK3E 3 BB, 29 /NN 3T 2 B, 39 0 mOBUR 88
E A 5 5 0 39 /NHE S B, 390 R RS
G, ot paY 5 5 0 31/NKISE S BB, 304 MR 4R
¥ A 5 5 0 31/NN3E 1 2, 39/NE3E 4 B, B4 SRR
. X Ay 5 5 0 3L/NKAE 5 B, 300 AR 88
HOOA 5 5 0 3L/NNE 4 B, 39 /NHFE 1 BB, 3900 mUBR 2 8
o B HGRE | S 0 S s ox &
2 & 5 0 5

#E: BB 19724 11 A 21 HFFES, RE—H: ABH 13—15C; MR RGN 1 HE,

%3 G, EHMFRANHBRERRE

Bl® B & | £ k% i
” = | B |m= BR R — KA KR ERR s

s El oMM (%)
& @ | 5 | 5 | 0 |394MME2/R, 0NN R, 63ANIE2 B, AABREE | 100

g | EWRE | 5 | 5 | 0 | SUARIEIR, 39,40 NIERE 2R SAHBEE 100
® | Bxe | s | s | 0 |12/NE4R, 2R EFERE, SR 100
S lw @ | 5 | 5 | 0 |SUAMELR, 39N R, BEE R, K2 100
B @ | 5 | 5 | 0 | 120WES R Ee SRR IR, MR 100

Hl B g (&5 0 | 5 |2mEs ' 0

#E: RIRM 1972 48 11 H 21 BIFE, ME—F; RH00 1 i kig % 15°C,
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e G, BRI BRIMFET o

HGHBRIEREENRAR: H1REAAM, EH G EBRER, EHAEN 3 S
HWE (McF) 0.5 251, B 4.5 (2B, REAERE AT 21 NN AT, HEREIA: ]
LM, BEKIRZ , &2 R4, I IVA TS, SMANEEHRKILFRAZES], [HEEMRI
IR, BLEEEIAR (kK 4o

H G ERIERTEHRE: FH1REAaHH, EHFEN 3 ShkE 0.2 27+
1.8 {ZE), REfFE A HIBMBE, HidBX.: MEMBAI, hdmBRR, RE
Bids, B4k, WABE, ER— M ERE R, BEAHASERT, mEggasx (L
& 4o

F4 G EEMNIBREATTRHRBEFAR

A B8 B W _
RE EHE-ARGEREILR

B )= ; g

5 £ O ®OE| B A ﬁ%gﬂ_)
Sl 10 RAENHSA MRS EER —NE, REK

I Tl B Nl 1 A . L Lk i

10 | 10 0 |oz/EmH | B & 0.5 %igé’&%ﬂéﬁﬁtﬁgﬂﬂ%ﬁﬁ%m%ﬁm,z

10 o 10 B F 0.2
X LB TR

10] o 10 [ BB 0.5

H#: BBRA 1972 % 9 16 BIT#E, & — A WBRHIRKEX 25¢C,
B G BRI, 8, SEEERR: —RERS 1 BAMBEIAATTAR, BARR
el AT A A B8, T LA G SRR L B, A FI Sk B EE R o TRk AT R 0.005
1Z G, EHBEREAE 0.5—1 T HT BB BEEIETE 24 /NP AEA, 46 BIRRA WA T (W&
5o

x5 G ERMNERVTLBLAN

}é R B A ¥ E R A K X o & N -

H 5

b i3 L = % £ OB
1973. 5.29| 3 0 5 5 0 5 [0.005{Z. /25 |18/ R BESE, A4, B 52 1 3k AW EE IR
1973. 5.30| 5 0 0 5 0 0 » 33NN ASEN, ERFA L
1973, 6.25| 20 5 6 20 5 6 » 24/ AFEE, EEIRA L

s R K 0.5—1.0 e Avh B IAAR % 24—26%C,

FEATRRSRZERF, BRI T B E, ARSI SRR R 7
MG e SRR B K AR R B TR SR o BATMA TR AR £ BRI K o
XEF S EEREME MEREE] G Ges BT MK EE] G
Geu NBRR) o WXL EIF 4P BB W, BRTRIERS:, FFEEREE0N, HE
NHREHER (LR 6)0

BAVEEN G R, 2ERATREMRE 0B 5T RS, WREFEABRET,
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6 11 HBFIEEKRS | A NBEEERS

B 8 | BB spru | EEG|BRECH) gar-mmadmzax
G- 5 5 0 100 10—12 /NI 38 5 B, 397 1 i IR
G2 5 5 0 100 ”

Gy-s 5 5 0 100 1]

Gy 5 5 4] 100 L4

Gis 5 5 0 100 10—18 /N3 5 R, 1A R IR
G 5 5 0 100 10—15 /N 3E 5 B, 9 R IR
Gy 5 5 0 100 13—18 /3% 5 B, A 2 e i 4R
Gy 5 5 ] 100 10—I12 /N 3E 5 B2, #9978 e R ik
Gis 5 5 0 100 17 N3 5 B, F 2R
Gi-w0 5 5 0 100 20—24 /NKF3E 5 B, 39 AR IR
Gymis 5 5 ] 100 34NREE S B, I HEESEER

R 5 0 5 0 WIET

E: G~ Gus RN G HERBRNARANE ESE GG RN G, BHRBEHEH REFHIN £ B K
AR IR 1972 42 9 A 23 BT, WE— A BB HIEAKR 22—23C,

HEREERINESE L, Sa2RXmEXR, Tl k8, 8/ @2 B E B, R el
LI AR B, B E N R R B SRR DL Bk B ¥ %5 ik
B—i&, AN Ak, kM TR 2 A B, S RABEERIERER B E
TEATPER T2 G REIN, KRR R A S EE, XA T R R R4 2 . 1R1E
XERI JRITAN G BRE AN ERNBORE

(Z) WMERIE

1. RS EAaMNE G ERNESSE NN IKILE (Chondrococcus co-
lumnaris) RIETE AT 4B (Cytophaga columnaris) HAR L 2B BEEME, ki
i, AR L8, 03 UK AR in R, —BRH%S, ANEREER.HE, U
¥, VI, Y BE, ERENEEKEREEN (BRI ). KERA—B, KK 2—24 5
X, AHIKE 37 ik, EXEgEAlk, MESNEHE, BEEISEEM N ELSHSE
KENAME, 75552900, AREEET AT, BRVELE K. FIaRERZEEETHIMR
MR, AN EERAIRBLER, WAREBRPHAEARA, XFRDHRER
B AW &, R TR R, TIA R AR H RS M o

WEMBERERPS L, ERB S ENE, FFZENRT, RN bE—FEHE
KEEKIG, B IEETE K. BATHEE, RRRMWEEREE, FILWAELL T E K.
—RRES—FRTES), BEEZR—AHE, Wal#EARIREE, NG5 8 aTE e
HABS; —RIERED, AN AAEHR— R RE ARG B EHEN, BT, Bk
HAMZEE). BI1TEERENE G, ERRAVR T3, (HIRYE Garnjobst™ 1 Staniert” %
Kk, B RE T RESSFE 60—150 K,

2. HEES: BRIONMNESRERLETHEBN G, Bk, EREHEEREEKR
§F, 25°C K557 2—3 R, b HUIAE A, PHAEREER LEY BENEE, 35 RKXK,
BRI, PREgE, Bl BEANR—, —REREIEXLET (BRI 2). HEFEY
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BT UL, B EEBENRER —AFE, HREE, UG RMR—H A # (BRI 3,
4)o BBV SHBEARELEERS LN, 36 /MG, SITlREE, LUEHEERA
REEmMmEE T A, HENE, BaTHRW, —&E 5 K AHEE K,

Yoy G, BRR, AR B SR LA K.

3. TEARIIEER: fERRIRIIE PR E B MR RRE IR0 G, B, IR MG, %
| 21—25°C &M F, —BAE 48 /N EA(EIR 29°C , 36 NNERERLE), ZEEZ KR
)7, ANEERAREE, KBEMHTLE, AIRE, A— DA EHOKED G
BR, 01 P e S B R U 4 [ Rk , ZR AR LK, TR Z A, RIEDGHE , PTOL R, SR T R%
ZH, A RERE LS. BEEFRNEER, TREBHKA, FHEESFR—A
(B 1. 7), HHY 3—S5 NERER—F (BRI 8)o ZE—BEERE T, H 7—12 MR/
AERTFEE (BRI 6)o TRERNERA 130—700 fko. #53% 4 KIG, EITXETH
MEAEE B T S, TSN, REELFRRVEE Lo LUBREBAKAREZRE
A 3—4 R, AP EREHFERMNRT.

Fl—#L TR TR RN G, BIMK, ERIEREMNERALT, PETERRISERE
BER—Wo NREHEMPIPR L, AEARKEBEIT LA (BRI 8). MK, BHE
BERERDSBRAKTRERKDEHENT LA (BRI 5). HABNE, KT LK
Al — ik b, HRIEE R AR KT LK,

BITERREED, KRG AEESF 4+ X5, ER. AZFANRER E(RE K H
S5¥R—FEESNT LG, DREFTERINEE DAL, XMk, kN
BRHRRIRE, AT, XF LA REEER , SZAKE L, MERES K
Ko

A TUEE BIRESTARRET AR IR T LK, WA T/NET (microcyst)” 1R G
BREFRR. BMIL 9 AT LAEERGRA, M Zenker's BIEMRKE MRS
BrR A, MERF LA, METHRARNER—BM, AREEIH AR F/NZFER, B
0.8—2 UK, WA RBAIPT LY, RARENEBIERE, B THAENMETERSE
50, AR B ARG RN, RN BT EER KA, R RE/ N T 88 KNARRZ 5,
XS AT E AR Yo

BATRA T EEE T LAMABRBRE R SROGE, UHSEEERT RGP RF
KHEFRME, KR, BRI 2 EEE TG AR E, THRERYH
i, R AT E M T = kA%, R T

(1) 9 A4 REF N, B9 A9 HEESFEFR L0y G K U T RAEAN)
T, REHGHIME N HE, REBABRBEFRAE). 15 A L 9 WX, 7Lk
PR AR SR, RBERZE, BEHN, B K. 15 0 17 I BRI & - E B
FERF A L, HBHBERE, — I TEARURSHbME (BRI 10), H5— T35 HEE
Bk, KRR G4 BE B BT , DU D B R AERE O 2 4 (BIRR 1L 11),

(2) 9o A5 H17K, M9 A 12 BEMTREMT LA G, BRI HE9F LM

1) microcyst FHEFHR/NAZE, ELER RN T, HEFESNETF, TR,
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YT ABRERDERRE), 217 /NGRS, TSERIBEEX, 30 MNYEAEE
RSB, 42 /NS ZE, HBHTFIAREEKTMAMERE, 64 /NYTFLkINEE
S, R IR R R B

(3) 9 A 17 H 21/, % 15 B EREBKEBIRER LK B G, BT L&,
T HRERT (FE) 12 /N EWEE, BERIT LR ABERGE T3k, M
ABERY, I, 24 NN, Fk— K IR SR ; 33 /N, I ERIIE K 2T
BEHETANIER; 45 /NN, HEEAE R K L1 B, T3k 0E B2 5 60/,
W% F Stk 2 A M B s AL, B RO (B, I K29 BV B2 K 7S e s 1 TS TT 1A 55 1R, B
168 /N, Fr A B BD IR (L 26, (N T IR R & R /DR o

DL b = IR ER AR 25°C ZEAHATHY, WER4E B aT A 4% 06 40 T 7Y A

G) FITsoikiEss, (FANEREL, BEERBEEGTE, SRS HEL
T

Gi) Faoiki ABEIRE R PSR 30 /N, RS BUNE T B0 48 SR 40

(i) 3% 60 /NN ZE A, FIRBERBEERIRAL, DUBRED, [ 2 5k it A 3 5
RS,

Gv) IRFEREEAT B BRI R B SR, 29 72 /NN LGRS T R85 o

4. TEMRIR R B SRR

(1) BFRGRER: BIRARERN G, ERENTBIGER &G, 25°C 832 X, 010
EKER, KRR, XAEE—EREAHEE, FHEARKEEMESERRIEAR
(IFR, UG TR, B K, B S, HAEE N AN E, ERRHEE, fiadn,
BARBMR, ERESESTRWEEL (684 RUUB) HUBiae %, SHREE. 7t
BRI TR, 5 REEE LhE R, BHECE TS LR EREE
%, Ik MR M NEE L, SROKEBEIR T P e b A (R 1L 12; AR 1V 14), HED
AR B s RIGES, W BAD mERTiEE. BRI 8, o K, Bk,
BHEREEERE, |

MEEFE R BRI, R GG T BN, T UAB B AT A W T A {k: 12—24
N, AL, LLBE, BEITERR; 36—60 /NN, A KHERR, /3R, BIALLEK, BIFS
B, AR AR, B AR /D, BEIREMRIER; 72—96 /NN, Bk KIS
B, B2k S KRREN; E, IS FRBHEREAE (spheroblasts) ™), 108—
120 /NN, KBR R EFRD , TBRRARNI B S, FRUFREEMD, BRERK S %A%
s (BB IV. 13), AEHT,

(2) “REF FBL (column formation): 4 ME(KEEFE FEIR/DY G, B BARY
REMBERE R DR TEE, BT G, BEREER S, D, B — R E R E R
fE—f, B R R R, 75 12—24 /NRRES, UBCKIEEHE, T H7E
RN B, R SRS RN T B, R AGE L S e 24 /N DUS, X
5 B P AP A0 P A L SR 2, R B E K R T (B 1 B V. 16—18), B
ERETRIRSHE N AREEE, AR EAR T2 B KT iR EENER, BT KRG
X =Bk, HE R R R T, MR — R S I o R ImA
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0.5—0.8ppm HI{FR 4% (dithane stainless) B 0.6—0.8ppm £k % (zineb) K, XFh “KF”
IR G B AN 2 (B 15 R V. 17, 18), A LEEIHIREY B A PY ] 5h i i B 3K
T E R, R A B T AR NMIEREAARNEN T ER, £ X ETHEEZ
[EAHEBNEFREK (BIRIV. 14, 15), BERAKRERTHINIINEL, A2, EERE

E1 G, E#EBRBREBE( 0.8 ppm MRHFHIHBRET?

/N, B BEBE AR TR AR /1N, B R ER D /N RIS A BR B AR 4 B IR R, XIS SRR AL
R E S EEER, DG (144—192 /N, BD 6—8 K), A BRAEB R F RV B AR/ NV
HR = Tl T8 R RN, HAh—E R PH A &0 Tl AN SRS TS
RHIE BE s T, AN BES®ARET ., BRENE, 25 HE KK RERE
A E T BR R, X K IR XM s 7, RRE KRB BT, U EREA T ERA
FEUMNERE, 25 THAMBRIERGEIMET), REXHERI S, HEHERRR
RFET . BATG A Ordal Al Rucker K™ M5 HELLR Borg BRI MF LT RET 7
REESR, TSRS bRER TR E—B, FIAREMNZRAE LI LR Ordal M Rucker (K
BTt “ BT e b A F LR IR,

(2) £k&H

1. EABREF. pH6.5—7.5 LK HIF, pH8 K B:E, pHS.5 DLERI pH6 DI TR
o

2. BERIS: BERE 25°C, £KRIF, $H; 18°C, £ KRB, FH; 33C,
HKRIF, AR EE; 400c, K8, FHRIK; 45, REK; 65°C, 5 FRIZE,

3. MiEhAESy: BEFEETE 0.7% DL BRI EER, SHmAl G BBk K (K 7).
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®7 AUNG EWESERKER

' AR

T (%) 0.5 0.6 0.7 0.8 0.9 1

/\HTj-\
8]
® — - - -
® = % + + - - -
£ MM X + +
- BRREK, + RREK.

4. FEHEFSAEK: BREFREKER, CRSFO T HEEK, HEKRE, EHD,
(E) &b
RF3 Pacha 1 Porter EK™ 1968 FERYTTH:, M B0 BRIy 12 M BEMKETT TH KK &
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H PEANIE 1% AT RS PR AR AR B

(&) E&CRsmiEns Ak
e bR G BRHESRIE, BaiFA., S ERFEET SR S8 A, BiE
Bergey IRHBEEEFME LIRS FSHE N REE, HALESUREG, BHDRAN &
BT k408 B (Myxobacterales) , ¥5BRBEF} (Myxococcaceae),
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F iR (deliquescent), W JE THEREEIE (Myxococcus),

RIECERE™, BT HREBENLA 6 F, K 5 Ht A TLARLUREAES. X
IN B S5 AR R BRRRER, M5 Becbe KMV 1941 FEHMARAIHE ARIRE (Myxo-
coccus xanthus) WIELBARML, FEBIRTRIKME LA REB A, HE, EEMKENT
SEENEW, EAREME (0.5—1.0 HK X 4—10 KK FEH 0.75 X 6.0 BUK, ERAE
F4EL, XZEERMIBEN G, ERTEARNEN, AkELN A ERKRE, F i

(Myxococcus piscicola Lu, Nie & Ko, sp. nov.),

m, ¥  #

YN BORE AN B TR AE R A e RO e, XA REBORAITRSE, X
Mk F IR T 3 W, —FhRE Ordal FT Rucker BP F 1944 X EE (Oncorhynchus
nerka) M FZBRIRH 4> BEBIRE = A T 3L (R IDRE A0 ER , E 2 A REFE R BRREBE (Chondrococcus
columnaris (Davis) Ordal & Rucker]; —A/2& Garnjobst K1Y F 1945 S ML (Amein-
rus nebulosus) FFRRIRE A4 B SR A T SRR JHEE , B B AT A 4k el [ Cyropha-
ga columnaris (Davis) Garnjobst]; $8=FZ Borg K" T 1948, 1960 FEMERE IS A
B KRR PR A B EIRT 4 F LR R, @ 2 ATEIR RSB [ Cyropha-
ga psychrophila Borg), XFhEIR Y AR, MATAS, A RMEFEFINA R AL
B R, X TE—F_MME, UABRAN SR GANSERAEMNE, ERTA
Tk, HATEA AR RBORE RS SR N EERE, L 2 E8EX
Davis S 1922 EFHRBIRETE SR (Bacillus columnaris) WIRE 1E 2% & [Ntk Borg
KB, Stanier FGUY, Bullock FK™ %5IA04 Garnjobst ISHYBERRR 257 4T SUARE IAORE
ToRERRL B, Y X MR E K IR IR TEERE R T Lk, M ZE R —, #
TRIR e N TR BRI B X — 2 o Davis K™ 1953 4£IA4 Garnjobst [RHIEH -5 Ordal
1 Rucker FKAIEETRABMEL (ERINA R EF, FTLIERSIHF Garnjobst [KHIE L, MAETEL
UL BIX ¥ %o  Pacha F1 Ordal K™ 1970 4 A (LA BEAY AEEREG EALTE R BR A A
i NS SR (I LL P (guanine—cytosine ratio), SRIIRKGEH B AR AE PRI BT BR Al B
(Chondrococcus corallodides) L5, W KARHHE, MR EREH R TANEEEE, TEE
— TR B W, Pacha M Porter [ 1968 EMP K ALK LB EALEKE BT
MBI R T, X AU K 8 BBk EHSE T SR BRI AFLE, Borg X, Bullock RZFHY
ERWBW, BREETRIN. FAESERNZ, Ordal FMRucker KB HIKAIETR
RERMBEA P TLE, —HENFRL R ERE BERARERAY 7 FapyRERM
B A B SR A IR, BEEEAR SRR FHE K BRI T K, B2, il 4
XTSRRI B AR SHTE S DRI T o A B R R B R B R BAE RO & XA,
1 A AR O Y BB A SRS F AR, (M R B TERE 38 JLR UG, B % S S R AL
R HIEEAE, VB R T 521K (“After a few days, the colonies assumed a warty appea-
rance with irregular elevated areas resembling immature fruiting bodies”),  MAL{TIXEEFHIR
S5 H7 , i LRI T BRI B R, BAREE AR IR BT TSN, XA
BIREIS B TE R X BRIE, 5505 X A B A BRR A I B 3R R T I BRAE TR AR L2
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G, HERA AR TLE, MITBHREENTE, [BRAEERENEFEIE, Frll
BAF BB “TEKBERTPAETF SRR RN, LR AR E R EEMEN RS
SRALE”, T H e — S HERX T LR R EJRE 5 Stepp AT Bortels K™ L& Stanier B0
AR ET LR AR E B BIE R RERGHELUNR R,

BRIEMATL LR RMBA T A SRR L RS, BHEMITAA R & RE RGP
TR RR R T LR RN T M IIE B B AR B RY o

#Rifl, Ordal M1 Rucker ECTESYISTE R HIFHEHE LL W B 2 F 504k 3 3 & vy
FRIBMLIZHIE Rk B AR R . HIEBRITANEE R BREE XN N2
Garnjobst [XHYHETEEF LR BRI R 7 %0

ZET Ordal M Rucker KMEMELLWH R 7 fhf LB HR= 4 FELEKNERK, ©
N Ar o, 1% A fn fao BATHA A BIKRH, RERZ A%,

Stanier [X 1957 FE4E Bergey’s®® A FFMELIK P Ordal F1 Rucker EEHHEK
M ET RS —RET AR, (E VTR R SRR B R T 5244, X BRZH T Ordal 1 Ru-
cker ECH{EH 0T SLAIME B0, R 1K Stanier KA SITRIENIFHR . ZHHA R
FOYL I =1 JATE SRR LL b o> B BIRORE 40, E B ARETERIBRR B, EFrRES 524k
NNET, BRARERENTFLAEARNET . FE, BMAR..FREFRITER=M
Mt SR B2 AR AL b o> SRR BRAG B, AT A R RER A

BATAEFI7EE (S Ordal Al Rucker EHIBEF A FLIN Borg ICHIK BN
GUMEE A, MR EF K NEE ST BN G lMET BT RN REP, RE
BEMER V. 15; BR V. 16—18 FURK T, 2 6—8 K, FEFIK PR3- BB 24
THARBOA BRI R, A, AT XAR LK, MR AR T AR WA TE
FRPER EHE BN EER T IR — R,

TR B EER N B, AN A B REN RS R RE, RIER S
ZEARTEHY, R R, Mo Hi 5 BRI LIRS 5%, EME A SR EHE o
- ERFERMENT R LA S i, R AT o BRI BT, Sk Ewhx A4
AT LR EL. Davis KPUIRETEA 4R R AER BB e X B Sul g8, Ordal 1
Rucker [RMZESE b R0 SBIFEMTE, BOTEAHBEIEN B, ME £ HE L EBISmR
AR BB T BURRIOR AN, (BB A A LR RT3 L, AR R IT R ST

AEMKENFENRAESTIR, BRE MR8, FERREEDERREZNT .. E
0t , Il EREFH 0, BRI IE TIEH LR R R a1,

g £ X ®
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STUDIES ON THE GILL DISEASES OF THE GRASS CARP
(CTENOPHARYNGODON IDELLULS)

I. ISOLATION OF A MYXOBACTERIAL PATHOGEN

LaBoraTORY OF FisH DiseasE, InstiruTE oF HyYDROBIOLOGY, HUPEI

ABsTRACT

According to the present knowledge, gill diseases of the grass carp (Ctenopharyn-
godon idellus) can be broadly arranged under three categories, viz., diseases caused
by parasites, by branchiomycosis, and by bacterial infections. Among these, bacterial
infections are the most serious menace to grass carp culture and cause much of the
mortality among both fingedlings and yearlings. Unfortunately, gill disease has hith-
erto received little attention since there has been a prevailing belief that the high
mortality is due to intestinal infections. Casual attempts to isolate the pathogen of
gill-rot were unsuccessful either in our Institute or in other laboratories of this coun-
try. As a result of this situation, no effective measures were adopted to halt the
course of the infection and this rendered many hatcheries to sustain considerable
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mortalities year after year.

In the late summer of 1972, we restarted the isolation of this particular agent
during the outbreak of an epizootic in grass carp fingerlings at the East & West Lake
Hatehery and our fish ponds in Wuhan, Hupei Province. Experiments on infection
and transmission were carried out, and the disease commonly referred to as gill-rot
was reproduced in the healthy fish. Pure ecultures of the etiological agent were
reisolated from the experimentally infected fish, thus fulfilling the requirements of the
KNoch's Law,

Of the 19 isolated strains whieh were found to be more or less pathogenie to the
grass carp when experimentally tested, strain G was the most virulent, so we made
choice of this particular strain for a more thorough study. Emphasis has been placed
on its morphology, life evele including the fruiting body and microeysts, and the for-
mation of columns. The physiological and biochemical properties were also studied.

On the basis of the characteristics of the fruiting body, the present species should
be assigned to the family Myxococeaceae of the order Myxobacterales. Aeccording to
the key to the genera of the family Myxoeoccaceae proposed by Stanier (1957), the
species should be placed in the genus Myrococcus, since the fruiting bodies on agar
are conical in shape, being surrounded by a thin membrane without any peduncle or
branches and arve easily deliquescent,

There ave now at least six species listed in the genus Myrococcus (Stanier, 1957).
The present species somewhat resembles M. ranthus Beebe (1941) in color and size of
the fruiting body, but differs from the latter in the shape and size of the vegetative
cell and in the lacking of constriction at the base of the fruitng body, as well as in
the habitat. The present species is an animal parasite, whereas the six known species
are all found on decaying organic matter in soil or in the dung of varicus animals.
On the ground of these differences, it seems justified to regard it as a new species,
for which the name Myrocoecus piscicola, Lu, Nie & Ko, sp. nov. is proposed.

In connection with the disputes in the literature over the nomenclature and taxo-
nomic position of the well-known etiological agent of ‘‘columnaris disease™, the
following comment may be made., Ordal and Rucker (1944) first isolated an etiolo-
gical agent in pure culture from the surface lesions of sockeye salmon fingerlings at
the U, 8. Fish and Wildlife Service hatchery at Leavenworth, Washington, and
identified it as Chondrococcus columnaris on account of its “‘columnar or branching
fruiting bodies™. In reality, the so-called columnar or branching fruiting bodies are
not true fruiting bodies at all, because they, in our experience, could never transform
into spherical or oval microcysts, and were finally to degenerate into spheroblasts. Or-
dal and Rucker did isolate strains with definite fruiting bodies from seven Columbia
River fishes, but these strains, as they pointed out, exhibited some differences in growth
on solid media as compared with the strain of Leavenworth. It is to be regretted that
they took it for granted that the strain of Leavenworth would form the same kind of
fruiting bodies as the Columbian strains do. Inasmuch as the former is a non-
frui‘[ing—budy-bearing form and thus should be placed in the genus Cytophagae, Garn-
jobst’s (19453 identification as Cytophaga colummnaris seems to be correct.
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