B3I\ B RS, R R R
Bha T A — SRy R
fiks Faf

(h EREbE A A AT

—. % B

N B B ik s, AR BE AR A3 , B AR AR & Fh UK B BB BRI AR
FolEb, P a0k AR AT Bk S A2, EA, i T EEAUE P R E R ESEEE
BTAEIRE, b B ML R S B0, TR B B BB AL, R B R,

KRR, BRTAERERASEA I P ER I EEN LEREZ— BEHEBERTAT, &
FEGE BT BT B SRR LR Z R 2810 ; AT IR o0 3R 0L, e T B M2, MR
BESERR MR A I AT 5 R, & UM A ESRE X NN MR R IR, £ FRE
oA ST B B S, AR 2 A BRI AL e e, AR IA 1,

Bk 35 E AR R EE AN 5 6 S5 Al S K 5% Fill ) X Fhoes B9 e T, T BB H B ok, 3B ERAE
IR FIE AR X700 TR 5 B AR B #54 Pearson™ | Davis!®! | Duijn,

EHAABBIRE ANBah T80 B TER 5280 & 16 B 98  EE I 515 l—3
SE R RS, B Ao B O a9 Ry, MEERRAR EMEE, CFEAETET A
BoEm R, SR OB B, SIRATEEURB RFEFESEEESFFL R, BB Ew. B
U, BEITHCEBREEA ISR, [ B AR DX LR B, e 8wk, R e A= s RAREHE K
B,

b4k, RATIBHE R T B AL 2 TE (Sikama ) PV BAFSE 44 il Q37 400/ R SEOK &
& B TE TE S IR, i A A R AR R A, REE 1B I —hl, dradar 45 o ik /NI iy G )
Ichthyophthirius marinus sp. nov. 52 F-/RAMEK 5,

LM ZE R
B R BUNR R ARTA, TR R B SR EAL R 960—1126 1Y £ A 3 22 K 95
R0, M e “PrEAREL A R T A AR A A, AR K IR R, AR
£ A (Argulus) R EEL R B IRSCHIA S TTT , BOM RARETE T Heak o, 5t B R ELdn
HA R R E T, BRI B R R B, SR T —; B, RESRER,

kiR, TERIRGE MTIIEACIR, o R S E MO, BRA BRI A MR
BRI EITIFE R A, B, RATAEGRE, SR ERBT AR e E IR FT AR R4 /I U PR IR TE A4

* 1960 423 J3 10 {4,
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=, R EX M AE S AR =5, IR, X BN B TN A, W
i3 B 55 A N ey FL SRRk, IRl A =2, R LR S E A, /NN BUTE B
£ B (fish louse) ZFR, X FEpILEr AL RIE) FERESFASERAR, Bk, BAKRHE
SEE T RS IEIT, BT DU el 5k R R AR & %%zjﬂkﬁc‘éﬁf“ﬁﬂ%o N
Sh R PAERT , NN BB R 1100 SERTEARS AT T o

J\H Z4EDG, Hilgendorf & Paulicki KW B/ HL, 451&11339’1%&_ AR
SE&2

Fouquet™™ 77 [, 232 232 5 iy M 3 B 42 7 E S A S Bl /NI B 48, SR ik
R TSRS R, PRI T B S N BT RE B B TG s, A B NS F AR
(Ickthyophthirius multifiliis) o

Kerbert!®®) 75 242 [ #3074 K A BBk R BT R BLEG 1 29, B4 N Chromphagus
parasiticas, B JGFFBEL-E Fuequet {3k 495 T/~ dL,

BR)E, FARE S /N R BT T e, B A T .

Bitschli U7 MR {JE Lieberkithn Fo B /I s A58 FEEIG 11 50 T8 A BT i 0 e A0, 4t
B2 Holophrya muleifiliis, PG B8 BR BRI EM X8 B ik, B HE TR/
S EFON O pr sk BA0E E L, DRSS/, —TE Dy 20 48 40 SRR DART 9 I A2 3 2 5%
SN A2 B 45 B9E % Doflein®®!, Kahl', Wenyon® ZHIFIRAH, HEI R
3B AR A (Kudo™) , #r HofE i 36 T YR AT o 1

Neresheimer FGWiR2EHTRERFZE T /N i B 4275 s A ME B 2EfL, FRRIUME IR
TN, SRS SR TR B AR (Autogamy) , DA B i U TE B AR b 2 BLE AL B9
ﬁ/.»\o

Hass FU 34 /0 ) L py FER 224 TARBEMIEIBT 22, T ET ML B H RS RS BL 18
EEMR R GIETL R 2 4, BB /NR B A E 5D W (Ciliospore) AR AR O AGFHy
S0 $(0phryoglena) JB KL O+ 4R1ELo

MacLennan FGW7 2EHIRSE T /NI R AT8E 3 B 48 (neuromotor system) FIAMIIE R AGAE
GURnE A, F57 Fr Hass KB R BB 7R Zr MU - TR 07 o M ESh L AT4R
rﬁ%ﬁc‘%u}ﬁ#’“ﬂaﬂ AR R — 2 ORI EE, XN Ay ARG | R I O TE R, {’F"f&
G A

Fee MR R T 17 S TSR AR VR S R 2o

=. ¥ % H &

1. MEHRCAETORTE : 45 3/ Ik e SR AL, BESL 1 e BROK, BT /MR
o SRS R, WEDK S VLT TR AT e 24 /IR SR SRR 3, T e O O BB 75
U , d: BRSBTS, FTRAFADK, DR B, T A
TORARR,, R IRE SRR AT G o 1) 8 IR E B /NI By By 3L 1T 1R
Fr, R (Schaudinn’s solution) FIE; 2)F5EAR7AR AT HHR T2 So sl — R ACA
5% [TR/REMBEE; 3) R T 4mE B P MR R R T s TR R AR
1, ML, VHEIETHED A AR T, X3RRI — BB A A KK



\
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(Bouin’s flued) [H%E, & 3—5 /M )E, M3 RO 5 IR, B A50 % R # LR, # )5
HA 70% BOERERRTE; 4 EERERT, XE—RIMREE, By BRI ZE MR ayht
BERL, 75 B R A VI S A3 48 B R E i — 5

2. SEER SR 2R 5 B

1) BESRWP L AT A RE RI— AR B N, A SRS a3
Lo FERTFH—IE RS ARG, R EE KRR E T, XRHBEERTHER
FETE AN A6 5B IR 78

2) BEiRAS By N 2 KRR E A, FI 50 % BRI 1—2 i, ik 2%
7, kT 2 B EM, RIS IRTFE 70 % BNERTF. Jefaid S5ERMM, SRIBHA 4% B8k
BAL (Iron—alum) $E8e 30—60 S5-8, #K 2 RIXFTRIEE S AMELITL, A 0.5% BIHEIK
P A HE (Heidenhain’s iron haematoxylin )38 30—60 48l /NI ARG 4 % B0 8568
ﬁﬁi’(phosphotungstic acid) , [ﬁ]ﬁéﬂiz%Eﬁfﬁéﬁﬂﬂiﬁ%-é&%ﬂﬁﬁﬁﬁ%%o SN B AT
FERM (ciliary system) W H Klein’s IAFERSR A B ARAXAS BXST/NA B Y 55 i
(Ciliospore ) ZR1F FLERHF AU R0

3) HihiEREEI . (s H REBUFOE EE 5% M /RS E/NAS, RHET
£ 10% B HhiERE (70 % T 90cc+ #iH T 10cc) v, SFFRRHETHAERS R L,
= ERWA, EERER SRR, WP ER, —HE 24 AR KSR T o (ERAFHI
1o W B, SXRPAI A 5 SRR BT /N 536 SR, ML L OB AR R T I, SR LAY
o AR BARE ST T DS aa B3l , SRR B T8 kR i T BB o

PO /At R R

B TS B Bk s —— /N B R, TR IRBEE G R E R — F4:
4 i _E B (epitherium ), B H AR /M AT, BIUFAABRYERA K. B
B A KR NN L, BEFEUK H el DK, — AR I HEIEDE, 15 FREWE R, RIS WERTE. Wik
B B S — R AR 350—500p 2R, BLAE 300—400p 2, TEHSEIEEIIRATEAT
33700—800; Ik 3K 700—1000p, FEFRAARE R B AT, —A%39 KBRS
i HBRIE AN/, SR N B R R BT

TER R e BAkEE T 2L, B (cytoplasm) B ZIRH A, AN REZHNEHAR
T 2R R @R KB, MR REENA FRBEH, T DB UL, BB —R I8
HF A BT BRI MIE (B L E 13; FR I E 23), 20 (cytostome ) i35 1
TGt 3223 Butschli”! G, Wenyon™ FOfN Kudo™ B EF BT BA ™ [BIE B0 TEBHER A
C1EEE, RBAN EIE, "BaZE(lefr peristomal lip) % [P M A (BRI B 1.3),
SKAESh i ARSI RS (R 119 4), 3HF M TE . MO aNIE SR RE B aay TH
BB B — It IEFS S B A THOR R IE . BT kA & R R Em
SIS E AN B B T4 2 3¢ SO T A SR, Wish i B ARRT S — &8 RT S . Uk, A0
WAEREER THHE,

— G BT R 98 (macronucleus) TR IS AR 25N AR B T 5 Ro "B HIGE
BE, BB, R E— MR, B E T s, EEEMBARERAE,
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BERIEE R A /N — B SR BB,
3T /1% (micronucleus) , i3 3252 3 (Biitschlil”), Wenyon?) ## HEK BB R, A
FEERZEAR  MEH KRR NN (78 X74—372 X 372 OR) BIB BARAHER T
N TBARR—IRAT B Ry MR, BRI 1 (BRI E 20,21), BT EHIRY
. BAGE IR (nuclear membrane) , 8 B HRA% A9 AR B B b, FRATEA Jg /K HL g
B AN ST AR A (4, R, BB ARSI, /MR M SR S, RS BRI EIR TR
SaPame, BB RNE EAEE A, FREESNRREIR/NE /BB Z BB Ro

PR BRI R B KRR Z I

PREEETEAH - AN AN PZH R GBI REE

KIGFE XK | EH X A | FIER XK | AMEI X | R XK N DRI X A | KB XK | IR X A
B (R | IR | BOGHRR) | BTG | B (BoR) | BSL(HCR) | R GHCRD | B GR)
193.4%178.5| 89.2%29.7| 78.2x71.4 | 37.4%13.6/59.5x56.1|23.8x13.654.4¢51.0| 13.6x13.6
394.4%364.5(141.3X52.0[193.8 < 183.6| 85.0%34.0[ 64.6%54.4|18.8x13.6[51.0x47.6 11.9x11.9
— —  |195.5x181.9| 74.8x32.3|68.0%51.0|23.8x15.3|34.0x20.4| 11.9x10.2
— —  [252.9x238.0| 96.7x37.2(83.3x73.1|34.0x17.0|57.8x54.4| 18.7x15.3
— —  [372.0x372.0/141.3%26.8| 68.9%68.9 | 23.3X25.5 | 78.2X69.7 | 23.8X20.4

JA 10% HimiEREE AN, FTDH B 5 B (ectoplasm) F1 A K (endo-
plasm), #LFEIRAAE B, HEELNY 7 GOk AL s AEBERAERL, BFIRE X
BRI, R RMTE RS 8.5 fke HRYE MacLennan™ @44, XEmdif R EEEE
= BRI AT A&, do 5 AR EROR VheESin LS VIR S, A E R B e A RE R,
KEARYE, FELOMERNRF(EIRIE D, LFRFAAFR G, BB R, AR K. P
Bt 20 BAEEARTLE EABRDETUFRIERAFK (5.1—17.0 k) BB RS 5
% 1f1 (contractile vacuole) FEBEMII M E . XIEIEMHVLELNH, B BN S FH AR
Frfig s, BEEEREMR IE 1),

JNI B B BHER, - R AL R, TR B RS R AR, TSR E%
A OB BRI KT DR R S RBIRTIR, ML O MBI 15—20p AEF—
Fif X (anterior field)st FRETAH (anterior pole), MXARIET HIEF 2 #FB4L (ciliary line) I &
R, B IS V34T R (posteriar field) (BIIR T 5)o F— T B DEEYERI BT,

FNFRZEEIEERT (basal granules)o R R B — AR R KA E, IR 4E B—RE
(5.1p) Wy A4k (basal fiber), Eff‘—“ﬁﬁ' UEN R SR NEE S b, #ERIEE S KRR EIE
BITE BA ER A , 26 BB B ) bl SR e 28, IR e I N RISt fuasill, 41
W2 B B4 B AR T DL R BB A AR R g G AR B BT o (KB RK IS
FELh e I B B IR A T A RAS S e ¥4t (de—differentiation) #5t#E, WHFIERK.
RI5E2 FIE MacLennan (] BF%, R4 B RRIZ TR (specialization), AR IRFEEN
SiRFFEREAEM, 2)OFERK: ARIRER O —ARR FIL IR (ventral
sature line) S@MILO Z=F4 (B I I 1, 3, 4, 8, 9)—FEMERL O ST, MIXNEARLE
BIRTERR MRS R E AT BR, REABEOFER, BHOHEEHERSE. F
“67 i MM O P AR EEA (R EEA ) , 1G4S TR (cytopharynx) ol O #F BALCA A T4
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$TEA R B A, 7 TR R 5T 1 BA Rt , Sk BT 8 #a M
ke, EREAKRMNME L, B TH OFBAYREREE, URESEARES B
JEHE, 6 I M R BEA BTER, R EARMT IS LR, b S B R R BRI 25T
22 3# (Fouquet, Biitschli, MacLennan, Kudo £F) ﬁﬁ%ﬁﬂﬂ/b}]&ﬂl AR O EE R R
Ho DO X 89T E B ESK, 00 AT BRI —E 8 RMRESR, HT0
ERHREMOLFEA, REAHAGEFTBERONRSE T—R "V’ BHTT £
RO ITE 1, 3, 4)o 7E 10% HilER & bR, 100 8B R —f R T,
{1 AP B Fe Bk AR %k (rhizoplast) , KNS 17—20p 24, RMIEFTEMIERIX
R TLE R g (TR I B 13, BRI 1 23)

R L Ay ik g B B AT ol , AR B LR R T MR S [ M R, R
N e BIE ST EE IR, BT BR hskish, EE OB, A — B IRIEE L Ak
5 YEFR 18 i, B B 2 B B T ak R DT o i 1 3840 A SR IR A AR [, ' BAHRIESE,
REEFE, LH R EF 00 b B, B0 (s O 16, SRR g Far2ao M, A
e, RIES IR ag /MR B TRARTE IR, 5t 208 [E T8, 53 B A B bR, DA sh el iR e
HERRHE, HR E A S AR, BNME TER A, B FEEAPIREHERAK
fy, —RRAE 3—6 /N EREFIE T3k, 5 H— B 5B IR S R R TERIBEE (cyst)o

AR BRI N R FIN, AR SRR, SN H KA EERIRE G, T
AeMHE B R B, XN R E A HBUR 2 45 G R BURYy , B /B, S shEEEAR K,
G IR — A R AEE M R, WARSLES NS AL ML TSR m—iR.  WRER—&, ik
1& 1383 , 5 RRY KR 72, (RARRALEE T 25, RATRSE T, EXFFEINNR B, ol
FHAA TR, B4, BAR B R WL IEE R T,

T, /PR U TS TR

1. I3E BT ECEN S M p 2 T T T AR B, B T A AR N B K A b —BR
B S, 42 Tl fe B R, A, Bk i—Fuag AREHENIE, BB R—
R B IPE, R BARSIRRIAY R, 18Rkt , FuZE R UL R AE A B B
R B AR o BRI AR SRR RN IE B, SBE K 329—980 B0k,
B 267—722 $k, B/ NATELR 75 HoRZG BB E ], TMEERE, RARE RN A
3, AR, B EIE S R R AR S R R R A, MENB R TE TRET
Sk 25 AR A BB B s, M0 FFRE7E 1 Aol [ ,H-F % MacLennan™, BR S EEI S BF
SRy BREE , L F TR ki 2o B HRRIME SHE— RSB RT R Bk L, BE RIS ZE
F OB (BT E 12), TSR 2—3 G, SRR B ZE . X2/MR
T B TR, S —RAZLE] 16 B 32 D AEIEMT, IR EW IR T, R rd g S
z e BAEET R A o B MR F AR (B RS S 4 R SR i, SEHIRY ST
PR & B (ERN B 27), BTSRRI AEALITE N, 5 A &K, S RE H
FIAYSEMEE, RNSZGEELTREZ. Fitn1957 4 11 A 25 B L4 8 i 30
R AZ (ER T E 10),11 825 Sminsad, e —k—2 (BRI & 11),12 &K
ey — A LA SRR, T 0-— 77 R FIZ (11a) 5 12 1Y 30 FHHRAy ELEEAT IO fRL535d, T
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B —FF R (11b), 12 W 50 B SR T , TOP% 89— 3 7 & i j 5>
F(11c), XEEM T, BRE—FHRIT—H2(11d—11j), ERMNIBE R 9—10
XSG ESZL(FER IV E 24, 27, 29, 30), Xk BEHFRE, HF—1EEH
BfETR, FEKIR 15—20°C I, MIEEF REIEEcH) i BRI, — AR 23—25 /KI,
kiR 3—7.5°C WFEERR 160 /)G i L, — /N JHEEF A Sh it B , B e et
KT AR ,—ARAE 300—500 2R, ZA0EH] 1,000 ML E, ShdTEBE A5k
fREZET H) , AR 5—8 A ANER B G iGN O, MG HER T ese
LFRAH— R O BRERIE R —5 T 7 jE 4 W — P s TR A i, M 52 55, Sk
B , [R] B LR PR LT O SR TH 8§ 5L 28 (perforatorium ) SRR BE T o R TF/NM U RS
B 4348, RSE EAR YR 2 0, H ik, LN F AR BB S i BB E i i 5%, ARG
BT, T EE G IR 22 A T R /A ML, B RS sk, SRS BB AEEIE
LIS,

R AR, B RRIE &Y SR R WifE i, TRETES I, A NRESEAR A
B TR B NE S, R, HEALEFFIEK, BF T g o R
(indirect division) (JERRI B 15, 19), 2EfH2# Buschkiell®l, Neresheimer™ FI Hass®f9
W&, RERER 525, /e 0E B H 3 (buding) A5 2 (E AR T & 18),

MEER: TEErEREEEMEE, BRIRE MR, 357 50T
REBBRED,—RESERELREHENPLIR(BERVE 27), E—AHEASZLE WA
R, 35— 2 P B8 (endocystical mambrane), ﬁﬁﬁﬁﬁ\ﬁmﬁﬁﬂ@ 1BA
BEARGESE=TEAD LR (BRI E 30, 33), EARBNE, NRIBEAARFE
AH, BB AR IR N, B AT BT 138, T A T B 5, B IR e, HriSH
B— 8B NP E BT ARSI, EASFREMN RS Ay, T HIET
DR (ERRIVE 28), Mok, RiMEE Schaperclaus® g4 B 82, B0 FA A LA dk E .
BFRA BB /AR 8L, BhE AT 5% 5, AR R gE, FEaise (Wyne-
KoBE ) EA Sy /IS i (19 TR BRE BRI LS, $h i AFAER sk, 36 TR, fEEIRE
AT BARARIVIAR S, K, W ENE R ERE Il b, BHA—RK
REMGEFEREERFETRY, B MEHEMBE R LR, L Bra A E IR
F_E&,

2h & (Ciliospore) B9 EAS:  FHFEN R RIS AY Sh U [HI 3R, &— &ri (5—8 /s
KB, T IFREIES), SRR, sERW X SR, STRRm e it , S5 AE
— N HERREEILEE (BRI B 6-9) o SR EBANMENER W), BN EE— B
BEstag s, —E RS (AR T E 14), RIARRASE e shd, SR H
R B AR R, NAESL, FIRNAEME (BRI E.6), — ke fh
HAL, SL T B ABIRT BH, AL BB IPEE, 28T SR Ao S RREEIRIE
B E AN REER Volutin FATL, 75515 BASIR M EE PSS, SFpihEEA—1""
P FEAEIR O, XHEEE 5REIEE. MO N, F 3—4 T RIRRAETBEUN
ZERT AR IEAE R R, 1B R IR BEA. , [R I B iR SRR R AR SRR A s (B T
8.9)c A “6” FHEOMLBE—NINTEE LM (reflacting body) siFrZEKMA (body of
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Lieberkishn) , BT BB F— B EEZHH2EM BIELRNEE, Tk 58k
R AES, = RARARER Yt , BRI AR SIS REE, P R BRI B,
FRYER S A, B A IERE R, B EI 28, WAL SRR RE—REKH
REERI,H6.7,8.9) X—HuEd Hse MR B 22 MR AR IMELEHRL, BS
1R BT BN =S, BT EREXE—REEM 2N D, A—NIREH K
Stk , EARE ZHE I E S5M 00 (Opkryoglena) BRI R T o BB TUFZIRE,
FEEFH, B RARRENREE,10% HihEAEHNFERNRESER, -8, BEg KK
THE KR E EN Y G )R RIARBE Ro X et k2 HEF B A o REGuea B,
Foi R BRI, VB, B N T AR ARSI PR G 6B o LRI, IR 6, S8 g &, Ml
R BRI NEERIAL, B S AY Volutin JHRT, HuaaiRdsc 26—42 ok, 5T 14—
30 3K, B RATIE 69 X 65 Tk s HRIETE R 7.5—30 fik. 10% HlmEiFiRAK 40.8—
66.3 Tk, T 24.7—3+ Bk KB 13.6—17 fik, B 8.5—11.9 fik; shmpitkiFEk
6.8—8.5 Tk BE 17—18 filck; KbEK 3.4 200k, 5 1.7 k.

MFZE AR e h i -EIR R IE IR A, AR EE SRET A T DU YE 36 —48 AN E K —
R ArRAREMEENER, 24 AEABTET,

R FR BRI : FIAJEZERM /NN S AE D RSEE R, X whl
BBy B 2o H 3, BRI e AT M L Bk, BT EREMERED, BT
o ) L b B A R A, S A 2 — BRI S e 3, Rk E
#1” (bladder) , SEBF b8 4 49 B2 B3 T /I8 B (30 RIS B R ie B 1k, 10— A BFEA
S ANRB AR, Shl B R A T — e gy . B, S R R O X, i
O 36k, BEE BB F I, ERBELFHAME, m&—-"%é@fiﬁ’]ﬂﬁlﬂ@ A+,
RGRMARETE I T ILIR e 305 sp AR 55, LB R 250 EUH: BiSoayht
BFRAEET BRAIINN, FHFREKKFEMAEERS, WHTEHBES
o SHBEHAE IR ITBE, MEREBERAR, MHEIEMNAGETE KSR
BRI, XT/ Ao BB AMNE, SH L8 — 8\ b Ak Kk, MR
ﬁﬁiﬁ#ﬁ,ﬁff" SR G, WP BB R MRS, N ST 4
R, FPXKRYLYE, ﬁﬁd\mélé’dﬁﬁ%ii 372 Bk, /\/J\&ﬂﬁﬁﬁzﬁﬂﬂﬂ(&”ﬁm
E 16, 20, 21, 22, 23),

IRBRIER:  FEA LA, RCR R B W FRHEAT 2 WIS FLH SRAY %)
SRR, REE N AR EUK B A A S TR IIREG .  AKIRIE 15—20°C FiuE R
0, TR 24 BT R AR B, 26 /NN S RS AR , B B AT v ok, FEAKIE 26—30°C,
RIS 28 ANISRYSh M B IR T AIRRYST B2 )G, 3—4 REARHM 25
%, 5—7 KRG, WIRTT R Ak I T —BEE, RIERIL a6, DSHIRTH R
MEET o XNFRARASIAA, WU RIA RIS ST T o2 sk 3
S (ERT E 32),

RFPBBESTHET SEHTOIGERE: DEFLeExt s £R
98 R, Stiles™ F11 Neresheimer™ARIBIE Al "Bl RH HIIH AN RE M ER S, 3N
AN FTBE IR A SR HEIT SIS S, {HAL)E 3 Hass™ F1 MacLennan™ gA 0 7E ] —
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‘B ABRSNERS, ARSI, MR BTN R ETE R R TR BT
R —BHER, EEUMEAIM T R NN B 3, 450 25 RT3
WL, AR BB PR B R AR — Ak LSRR B, Bidn: 1958 4E 2 A 28 HEf 8 WHESE:
fRAEE a2, by oy dye, RN RBE—MAk, 381 BET 8 WS a, bIEAHBITH
AN HE R R, Y HIR O YRS, a, b MRS I 4 MK E c MABEL2 AME, d i
RFREFSHESR, 3A2 HE a BNF 6 2%, clBAFT4 4, RN 24, b il 5
Ay Tde, f BIRERER 14, MEERZ (ERNE 32), X4 1959 48 3 A 13 HEf 10 8¢, 34
B R —alANE—/RE, 3 14 B EF7 W 30 55808 —H — A=A
R, BT 1B 40 S BB A—K=ENK, Sk, MEEEE RS A ke /R BT B
FETHRE, b R TEESRHN TR, HEBEDR ROEEIERBARTIALSRETR
BRI R— N IR FF AR,

PRI RTE BN TS, FERIER—AEAET—EmEZ G HHE
2 DAL, T i AT ISR AT R 5 — MRS — 1 3B N s 358, RIME Rk —
KIHSREZE], LR FRA K, BEEE LW S RAERRE, T R g H
SERBHEE, HK, RRAEEE , NIRRT HE BRES )5 P RIaTmEM
AR OB B AR L R BRI E T , B, Rl R L BE R e T 4 , TR 2 A —
#eshd Biguafdk b, AR ERAR LEMZERS , P SRR KA, BTIRest%
BIgh il ,7E 48 /J\HBEEZEMJ:%E’JE‘EJJEW%M\(lﬂﬁﬁﬂ%zﬁ'ﬁﬁ%’ﬁﬁ?ﬁ; 48 /MBS JEHY
s B BB AR , Bk, — A IR R IR~ MK, 5—12 AN R B RS ER
FNREMFRANME, BT oMl i FF R AL, AT EE N, B=, FEamAsss
ZUl H 3R REGF R RETGIRIEM , — AT 3—4 RZBHRAEIAT T L, -4 8
BRBRLZFIAE 7—8 MMk, AEFEMMEPE Faa/hK i, L B0S (5—8°C) MK IR £
T, BRIMESIADPNEATERIVETS R 7—8 T ME, RIGHIERMETO SR
HETE R B EMAL T, Jo— M ErEE U ST AR H 342 3—4 ORE SR
SR, AR BLAIE 2 IR EFFHE — BT 5E,

AV LR 3

/N B 1876 SE Fouquet SRELDI ¥, BHRRIR L 243 (Sulest®, Biitschlit”l, Doflein!®?,
Neresherimer™, Buschkiel'®l, Prowazek®!, Wenyon®™ , Kahl", MacLennan™, Kudo™,
O R B VSRS IS A E M0 BB sk, AR B IER A AT, Wk, 1803 LS RIT
‘Z J9F Holophryidae £}, Hass #5H, ARBShH i O “6”HF, 55 S AAENE g4
1511 Ophryoglena AR, Hilk, Kahl (1935) £ F b EEs it SR, /R A
433 Tt Bl F M O B2 F4(Ophryoglenidae) o

FRAPTR R R /I 5 G i RN E s i 6L 1T, AR T SRR RIAO LSS, A v SR I sh A i O
5 Ophryoglena AL, 10 BAZ A 11224 RIS E RS HMIER, S THREBTBARK
b R B o, BOEEAE O AR A O IRRIRE S, mARERE R - mkaE O,
41 MacLennant™ BHERI B 1, $bsh, AR RAES i NHTEH —R B EaHE OARTHR%:
), ERAT B 5 Ophryoglena IR MIURMSERFE Kahl KEyFHK,
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R LR A R h FBE 8T R ik, R B T /NI (Ickthyophthirius
multifiliis Fouquet)—Bh, 4L, H A2 IE(Sikiama®) A H 2B R AR ZEHH B
7R P SEBR BT K FefR BASREN 44 FiRK A ERBL—F R, TSt Har . HRVERL
fEkAnE B AR, BR 5% TR BRIRE , B b, R 2 o Bk AR o

Bk MR, 5fh (Ichthyophthirius marinus sp. nov.)
Ichtiyophthirius sp. Sikama!®?
(FEIRE VAIVD)

Bk /SR B 48 B 52 F /R AR, B HANBOE A B e kLR BT “F
BEAIETE, HIME KSR, BiLL, %5 08 B (R, A R E TR , Sk gt b, AR
B AT A S L6 60 MERREE R, BRI 452 B0k, T 360 Sk ; /MUK 66 1
K, H 34 ok, BRI THART, @%h 4+ N (SEMEESE 5—8 MMEEB A,
R SR BB R RAT R, YRR RERAABLREE, ARSIzl
B2 F 8K SRR AR R, TR 2 /N ALR , B /NN IRE — 1 B e fa[E 28
Yo B, ST 4Rk S — P

B TR O MR B T 25 , MR ISR IR IR BRI A LT, O A AV BE B RG e SR
RS He B chy OX, i S ESMEEmEEARNE(ERVE 3, 13),

K A B B GE T Bk | 52 o8 —BE R iR T H e, AT, 83
BT R A 2 00 5 AR 52 TN KRR, ZEARTE M KH R AR BT

‘ ey R AT HE 10 1 L, SR TR T S B BRI K G, Se Hefth ik 1, RBITE RIG 2 R0
B S, MBI RGP R, B B B TG s W S, AT — BRI R, R
WERIEE, Ak ik10 2 224, ERAYH I74 8 & KAHAK (Delefeild haema-
toxylin)%_‘[l'ﬁ*ﬂ(eosin)g‘ééfé’,Efﬁ%fﬂ&#@ﬁfj 6 BILEHEHEEME, fREE 2R, ik
ZH 90 F 400 Bk AL, HEF DL 200—300 ok L (BRI E 17—25), Bk
PR —ROH, R R/ NERIBRR 2 DA, DUB /NI RHES 2 4 2k, T
& 16 B/ WA , 1R Sk ik DR sh AR HIBE R BE - 2, AR A G TR dEm — 42, biE, B
I F AL, B SR N T AT A, X B KR oA 85 X 70 BKo
PUEHE —RTa 4, BEEHIEE 40 X 30 ok A TE ik, BRI ERS
B— e, XML 5 /NI E AR Z Ko

ERKE L REA R BAELE, 78 Buschkiell®! #£ [ 354 35 M L F0 Schiper-
clausPI7E Mk K i B R 300 MBI A28 1, 1935 4F 10 AFEH#ENE (Tetroden) L, 1936 SEJF
SF BEHELER (Rotbrassen ) FIHIFP HERRAI X BT IEMA Lo SchiperclausPHEH : #EH LA
NI ST K B SR 2 U, Bh AR BRI SE T o o

B BB, BRI B B AR SRR R AR R 05 # AR T A R ZE T, X AL
BMREEESZ T/ NABER BT,

£, R HRARELEE
RRA—BARR L — AR A R B, TR B
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ZesBhe S , AT ML BRI AR, 2 3 L BOMLIRAE A RS sl i
T, SRERR R, A B, MR BT N, A EF AN E T
— A5 B — T , BT ARSI, 5 ATHE AT 2 ik A B R Ve ST 367 o2 FIAEAS
L B HE R R R T, K, TASE RE MM i A0, M= ieF R
EO B
SR, /N U (IR (5—10°C ) IR 55 Y AT AT , AR SR B e £ S B 0 0
RER AR, BIEFE LB R AT BT ™ TG £, Btk 2 ARTRE S e /h
T 1 €8/ o I I, RS T U 7K T , 07 Sk B S o S0 B S8 T S 3 , R
VIR, ORI Ao FRGLERGLIE T gt L, CBE., B ARER AL IS FT 28 th A /N E YAt
B AR B2, T A B A5 BT, AT Rtk 5 HE B TS I WG 2 L B R
SRS, ISR EE M, R RARTEIS 3—4 /i, BN R o Nk H B
BRI E IF 4 2 i e, e L LS T kR ot RS0 A B TEE SR T AT S5, 7 P A A A
BT IR TAEETT R Hro SCPAEIE, — 7 I 25 AN S R B FE O 2, R R B B T
SRSEBAE R B AR 1 R i, R, SRR SRR AR B B /I S (0 7
R T B e R S A A A AT o

IPRBESHERRBHER: NRRSMHRT, APOKENEA, WL, $EEM
R E AR SR AT A BB, AR AR, /NI s —HRTE Wesh i R ok 1k, o
FRATITE D AR, 16 SAE A M RS B AR P BB e AT, 3 P A B £ SR 22
AR FEIET,

NI Bl SR IB T B4 R, EKIE 15—25°C &, /N R R, o2 g E
HME L, B, R LN B S E K 870 B R A0 34 M KR » B IR i
SR HIE,

NI B A S A, R SR IR 3, T B SRR IS A R R R A IR Fo —
TR I e, SR B A B L /MR R, SRR B 4R e AR I SR M AR A
WP , FRAPIEE 5 P SHAT B BN, R AR M4, MR A TR A B /R h %)
AT, AR AR, AR ITBE S A B R AR IRR A AT DUB BB /1
Mooy, a2 RS b i T 47, AL e 1 6 1, B R BRI T, Sh 2 B
WS, AR E R, S0 Rl —i P AR A R R A T LS B AR
MR,

Bayep i [Llynaxosi®”! #5 i £330 /K it 5 4 BT Hs 10—20 RZJEHEBRARRIE o

NI HEA 27 32 A IR LRS , — AR 20k B SR S B e e B L, S dfesn
S B Ak, 240 L 5 HH ERARIR— L AR (IR VI 31)0  SORMBL R S5/ i
1 SR o

AN BTsp 0] b

E I mEESdEaaess: AR BURERERGRE (1030—1101) FEH M KA
SFASARR, SR EREFEMETF, 1876 £F Fouquet LU, BRINZE SR ZIL S
NI BB B, R B IR eI SR B K M, Schaperclaus™LEAS R /NI By B35 770



B2 RAB.IERE: SRR, G R RHBAE T R — e 207

THE A, BAEE T AN NNRARENEFHTE”, S, Efatk LB
Sl 3T /NI R A5 £ 2 R AT B Ao M3 : A AR B3R AR K B 9 2S5 M £
B B SR BN R A Ak, BCRGA AN RT A9, AR D Br B R B e R R RE /Y, BA
B AT T AR AN R S , R TG, M A B A R A 4
RO, W SEAY, MhHEIEEJE U SR ZE (Trypaflavin) 3 8 Fh3 B (Rivano) 3, 3k
Iy “ME—TVTREAY I TE 5 RS NN BSIT K ik, Baksh T E B Ak bRy, Br
PL, A B B R AR B T Hr S R, SR RE PR A L& B4k, “BhEE R ED
BB M E—A RS FE LA T, AR 2—3 A B EA—-E, EIHFEFS
JN AR RYE Yo ako

Axelrod #01 Schultz KPR 3X eSS “ LR A SO0 EE £ £ 89 52 Bk 328 /R0 ot
TIAFIEH M (No chemical available will kill the ich in the skin of the fish, without
killing the fish too), MMM\ EhEEZSTHELE 3 NN A FRFEB BT E /A h; ER%E
2t (Methylene blue, Medical ouality) H:F 1—2 H K& REIIE ALk 9458, IR
KA I BREE BT, b MR A SRR T A P I R Ry, AT A A2 =/
F A9 2R (Atabrine) ik, 1B E I T B M A5, Van Duijnt® KA 0BT /AR R RE
By e Eh R A AT 2L, BT B ZRAE FA AT R 2L AR AR T A A

REA A RARTT DU, 3477 /I 07 v L H A AR T A B BARE, TR,
TERZ— R EGERIZAR I T, BT REEAE LR NRE T EREETE
T B 9 o

EER Ik (Mercurous acetate) /PR BEIEKIEBMABGRE: 1956—1958 4
Erp BRABEH T e BT S X F ARG M R R SE A Rk S BBy T, il T — P
ek _EAE 2R TE /NN R T4 E AR R4 5 BRI oR, TEEE AT T —RAWE
B, RS A% 1—2, '

MFELTAENR: QEEARE 1/20 75 (Sp. p. m.) MIEEERIER AP ELE 1.5—2
i, 1/30 75 (3.3 p.p.m.) &% 1—3 /KK, 1/50 77 (2p.p.m.) BLE 2—5 /N, #K 24 /R
Jaiadr, itk l, SEEER AN BERBERXIURIRE, T AR S, 4 EH
2p.p.m. BIEWLRTE 2—3 /M ATRAIZETGE W, BEETEE AR &R, U5 E B &g
BT ISR AN R AR RERT o FIBEE 2p.p.am. B S RED, FREUSYE 5 AR T
BEIETE ARTE (PR IR B P 0OT 2 )0 W M A PR BE BBV R 7 e BT O, — AR L BB
UH, BUEZE 8 M LEINETR K, E 10 AEHEETE LT, SAXNERBRITRYN T SakE
AR, TOSREMAUEE iU, WHURH, ERASEMA Y BLE 2p.p.m. MIESEEERIAR
FRIEE 2 AR DA B, AT A BUAE TS, W Bk, XN B A A AR TR R, — IR DR
1.5 /NI RBR, FET SoPhakiak L, AR AR IBFIR IR & 4 T, BUEaRMZEsF 2—3
ANEFZ R, BRBE R B Z K AN R b, T AR BB R W, ,

1957, 1958 4£ 10 FSk a4 i v DA R 2N W01 S5 48 00 FA B 28 AU/ BUR TR T R 2, B4
VEH 12 AR AR, ARV, oA, RO O R R AE, 24 /A RBAES
AR b BLEES T AR, DU, SR ESIUR R IF, 58 SRR E | T FHFEAEEE AG M
L REREWRER, REIILELEMNSAIITREIE T, SRR,
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®1  TERENEED R BNEMHAALNER
ol w | & | ® | ®m| @B m| THE&ZTER
e w | w2l R ® B oa | v
i #* i 5 R . % =
~ : IR AN B 24 R ||
% | & o | m | o O m s
thoe | aESh | phaz | ERHE
1/20 | 15—16 2 3 |15 | & * - - - |+ | + | FUERT A
7 » » 1 2 |20 | ® - * - — |+ | + |BPAEA:
1/30 | 16—17 2 3 1 ® | x%k| x - - |+ |+ |hREE
» » 1 1 2 | ®.) % | k| - - | |+ [ERARRS
» » 1 1 3 B | - | x%| - — |+ |+ B
1/50 | 16—19 1 2 1 @ + | +X |+ + |+ | + | ERHLEF
» |16.2—19.5( 1 2 2 | ® | x| + | - —- |+ |+ | HEERFR
54 »”» » 1 2 3 @ ® X - - + | + |- BF4LER
» | 13—14 1 2 5 | & - - - =+l x mEs
1/20 15 1 2 15— @ | - - - - |+ + + “ﬁ&
- | 1617 | 1] 2 | 1] e@ | x| x| -] - |+]|+ ;igt
i » 1 2 2 ® X X - - |+ |+ o
» » 1 2 (34| ® | - X - S P I Sl
1750 { 13—14 [ 1 2 1 & | + | + |+ |+x|+]+]|? T
» » 2 2 2 | ® | x X - - |+ |+
» » 1 2 3 1 ® | x % - = | +t+
wl” » 1 2 s | @ | - - - = |+ +
s 16—19 1 2 8 O ES - - - + 1+
» 2 1 2 10 D - - - — + | +
# |50 16—17 | 1 3 4 | | % | x| - - |+ |+
”» » 2 | 4.5 D - - - - + | 4+
b I » 1 2 5 e | - | % | - | - |+|+
1/20 | 1516 | 1 1 2 | & | xx| + - - |+ |+
o |130] 1617 | 1 ) 2 | @ | x%|x%k| - - |+ |+
» » 1 o 134 ® | #*x | x%x| - - |+ |+
1/50 » 1 4 3 @ X X - - |+ [+
» 17.2 1 10 e | - - - - |+ |+
» 22 1 | 40 | 1 O+ | + j4+x| + |+]|+
3 » 22 1 5 |15 Q + + X X o+ |+
5 23 1 2 2 x |+ | - - |+ |+
s o] w0 |4 [w] @+ w]| |+ [+

MR AT 2 , EARYE RE A R SRR %5y 6 3KHT 77 i ot ek SR FE BT, %4
TR BB R b Bl ez,

22 RIS, R LB ES B IR AU 2K AN 8 A RIFRIOUR, T B X3
5T B 2 h (Chilodonella cypreni) S EBS W (Trickodina) JEH W (Glossatells) 555
RAE NEFEREEIIERIE R (Cryprobia branchialis) HiFfa¥im (C. agitata) FNH:
LE AR K FE (Sprolegnia) BB — & M XA TER o 185, % 1 F 1 (Costia necatriz) =481
(Gyrodactylus) Fe 3R (Daceylogylus) Wk W1 it (Metacercaria) . 838 (Lernaea) 2581 JL
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SFREEM

ST AR AT LA R R B ER PSR Kk T AN N R, RIEE— P RLE T K
IRk BEZ A3 %, BURBFREE IR ERR (AL 2) . R B AR THEE
/NI 81 B99R R, T LR BRAEARIE 26—30°C %P T, 385 0.2—1p. p. m. ANEEHEHAK
28 AN BT 48 AAREFRBEREMRTET, Bk, GE—E#T T L2 W EMRlE,

£2 ARRETENEEEEROZEWE

®OE |k @ | HR| #= A S B G I 1 D B[

) , Ipagkns| W & B

) e X% | AK ) 1 ’ 2 | 3 i 28 , 48 |HE%

1/100 26—30 1 10 | + X - - - 70 +  (FBERTAKEE
1/120 1 10 X | X% | - - - 70 + e
1/150 » 1 o | +x | x% | — - - 75 + |E@mHRS
1/200 ” 2 W+ X+ | = - - 80 +  |ERREE A
1/300 2 10 + X * - - 85 + HE&RFR:
1/500 2 10 ] + x X - - 95 + | -TEAR
1/700 2 10 + + X - - 100 + | AR
1/900 » 2 10 + x * * - 100 + | XEFEEREYR
1/1,000 | 2 10 + + | X | X%k | - 100 + | kFALERET

EF QEERE- T Eity BT 7 SeeEE , Br AR MM Q& oAk, 5330 5 IR EE 1T
HARMER MRE, & 24 /A SEREER, SUEFORIILIR E X 2.4 p.p.m., 43
AN Y7 1.7 poope mo (BT 1) 3B Turnball #9235

48 /NITRIFER X 0.3

BEUHE =
R EEEA LW ES 0.26 p.p.m.
ARG B2, 1958 FERMIEI
SEPEG A T BE B R AR, D B AR A S
FEOP Ay SRR AR A NN BHE RSO R
Fi 0.1 p. p. m. BIHCEE, JEITERMIBIE, T
=RERAEREIRET, REMERE, &
HRVE, Wrsh IR, BB ER 2 O WErb L ER R B
JR AN VE BB, 10 BL3E A 78 1958 4 12
A 31 Hin 1959 4 1 A 4 H TRAKR KA
72T T SAEAR L 908 % RUBBER, MiX—3HIsE
ST IER2TE EUARRILR X A2 a4
SHMIE B 247 W
BEER IR R K DM BRESANE: ke
FKEon8 Fegr . “EIR AR R RN TR
15 B A AR R RT BE ARG, B DA (PR SR B
SR/NAMEIMBEEEE, Ak ES

(24N RERTE R/ 48 /NI AREFE RE)?

o
\\A

b
A\

5

A— 2047
© —— 488

\

bl

’ ' L L
10 15 20 25 31

MBLRERR

s
0.5

H1 ASwERT RGP BIEE

RS2 BT EVMERAB KNS, N RTEABMEBERHBER AR It 23X
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BESfEh o BB EMEE Y M T AR AR iy 2275 I, SRS E (9 5h B FE A
8k AR DR, TR ER RS, A %, XERRATHE hfnEihER
T E A AR T A4, ok, BT Y gkt T b B AL DU RS S, B R
P I RGN , TS A A VAR S S N A BE 5, SRV B, DA R /IR ot BB , B S5
RET= 4 RO HERR, TR 20 L TR B e e, B 5 T R B BE R R, RS
JI\ t JEE L S0, B AR i, TR PR IR BB SR P 65 IR S8 A8, SX— T, — AR PR A 3% ok 5
GRS R EE B S R OT DR LR | 3525, B RS S AR B EE H %, Wik, i
RAR B EIENAH, BEEEEHIRE, SRS BB XAk E, s
e SO A : ,

B BR TSR Jo A 2. BB 2578 /NN SR T 8 B35 i AeAp B0 A SESR S i I AR R AR S A
FE, A 2p.p.m. FIEEERTRER N BBk AL, 15 5IDUEEBE IR Ak
| BRI A IR 2 R, 1% S T B U TR T A B b SR IRV SRS VR, S
ANBIEENRBAR, BEEVEIR N AR, S bR R & 2 , M2 TR i /R 4 &
%o —HRBNEIIT BATEK BRI, MDA Uit , DR B IR B IR 7%, FIHEJR 12
AN PR TEAR RS R /NI BL AR, 0% A s AR AP 2, BURRE
U, B EE AR R R RN R BRI, R MR, BRI AR AR,
AR S — S i B, AR BB B A 2 A R i — A AN B IR R W e ke R
24—36 /N, FR A E B A ESL

}Al:@ﬂfraﬁ’_fui‘*%ﬂﬁ%ﬂ E%mmxfﬁmﬁn/mm H"Jﬂﬁ}ﬂﬁu‘%/\ﬁﬁ

1) Wik, Bk
A, Fed, B LBEERmE, 2% ARSI E TG, BRI RIS Hi 7k
BBk, BT TEEEMARIZ S I ERRAN R, LR/ t FE) B AR 41 B B M TR 1
TR R 152 5 TR T T e A 3 o

2) k. B A Al PR —— 7R B S B ORISR R A B R e, BT
FRAR (1 70 /I o B e AR O IR 2 S, (R 5 S5 /I8 v R RV BB A 0L 3% 40 e 3
JOCRT G SR ORI B B R N o 2 S I M2 i e B R TR/ I o B 35 o TR TG B S A
SRR TR B RIS B s, i T IR F AR SR, A RBAR PR B IS et 1
AR, H ik, FEE— T R8BS s B S R , ANK R BRI | PR S S 3
ML R EEZHEH TR R ERRBAEVERAHRI R, P EEEEA
sacR Y N L AR I8 Bk, BT B (B ) V22 H (R BRI Ak, St 18 B = m
ﬁ%%o PE—B BT WRE TG AR , & AR5 2 BUE I I B /NI B Bl R,

BRI T BrEh R ER B B RL B L i SRR ST R \ 2522 (B o 208 R M i
SR A B B B R T IR AT, AES Y /NI AR 40k 2 B R4 B 2L
e, W DA IR E

2 p.p.m. FIBEEEIE R IZPER 0.1—0.2 p.p.m. 2 ¥EE, X E A ENCLE A MET, F
B0 R SOPR R S LA M RO TE R 00, P LR SRS R A A AR, R R BISE A
& B8 BRI BRI RIS G E AT B—Rar=il, b—HER X H, 1958
fE 11 A 1959 48 1 ARMIREFIAMEA, ARSRENRRK, BEhR (B
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BB EAA ), Wik, VRIS MR IR b L iTIR B 2R, XL IE 1958 45 12 J
31 HRE 1959 % 1 A4 BT I8, HZRHEMRE, KEMRER. RFERE TIErhE
FR 0 B4 IR IR 2p.pom. BOFEERESRAG DT, BHIL/KEE, TRERT B0 ML,
PRYE DAL 252, RPN D, BERE 3R X 2 B 5% i BB 1

G FIESRA DR ROEREETE . 1)/ #ily #0 J% BE AR TR R 9 , 34 F 3E 8638 R 4
Bk O RGA A ArEh AR S AL BB , T SR AR 2555/, T BLE ¥54 60 S0 i T, s
T AR, TR, TR IR, SR AR R B s, TR A MR B
B, A5 R 2% Btk R — SR R TR i e, BB =, MRS, 3Bk
WEAT , 16 ELEE X, SR i A it 7 0, RAPTRA S , 45 /0 I, s 35 B b3 P RS Pl o
GRS DA B AR T £ S5 R X 1 #54

2) FERRVE IR ZMEE TR B —Fh g4, — A% 1 FHkeh REERSR 0.5—1 %, T BIBEE
IEAES AR F RS2, Hib, HENURRET. EFmELUFE T
60°C IR, AR T DI JE PSR B 28 el SR TS AR Bk s Bk, i TR T AEEE
GG B, B U PR R T SR A AN HS, NRE I & B o RSN BR85S, oM I SRR 4R A0
P s R I,

NRBETERSAE: TN AR ES B R, B MR LA A KR T, BB
BE RTEIRM 0 B2 ST MR AY /AR s T A B A s, SURTHE ok ok 89 B Ho
M B AT SR, RS e A T el AR AN TR A S B, T3 AR AL HE SR A
Sy LR VE F] 36—48 /N ARYEIX—BI5E, (R A HAK EMRTEE T, IR E £
TR A I e T R /NI 197 14 ] B, BRI vk AT £ 0 G Y 7—10 KAtz
PR B AER IR B Ak T, RIS Tk , 18 EL M B — B B BT o2 5 B AT K B
3, AR AT ARG B 47 A B0R

B kR B — A B, SR ATE T AT 2, kBN R E, BIET
2p.p.m. BSERTE RV WA BENS , ho o ISR rSR K 22, BERR A UK TEK R, B5 1k /K sh 5 S 5E
FHAl SOMETE K, $R5 IR LB BB, 5 Ak, ROB SRR AR
SEFHE I, BLAEAY SUREE R ALE , AN B B et s i ) 2 M rp

S5 U3 B AR SRR T, — AR 9 R B e A s, R
WA iR JE 55 4 T H, R R SR A R R B AR A M, TR R R
5ol TR, BUR M S et L A Bl SE /R s R A B B E

/PSS

LG AEY AR R ER EALE (960—1126) B, MBIFHANREHHACHTT
Fyifio

2. WF9e 1 KB R Rl 364 5 % TR AR S AR B S /R sl , FEAE 10 % B H Wi Rg
B ARE T B T E A04F B R 1 095y, B 3 b AT e A e (IR B AR

3. Xb e /N B ZE (AR T BRI WL, BB Btk ROk, MRS,
& SR EEATAARE GRS A

4. FEAINGE T N B O GO B R K N6V, ISR EEA RS, RF
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T 2 E A W EE YRR,

5. GLAR T AN i B A2 v L, M BR T S s B PR R I SE S AR A, RO B FRE A IR
P REERBE ), X5 —RIBE R X H,

6. B T /MNRBEFES KR EESSMUMBE, RMAAN LAk LESERESY
HEAT 58 3R 53 AR 5l

7. BT AR gh TS, R R —ARRT AR E T EE, EE?‘%&%%E’J

i

8-*&%/J‘}I&§1%E“6”Hﬂﬁ/ﬁ’]ﬁﬁl‘ﬂﬂﬂ Lieberkihn KRB EERZE, DAk b
O B sERn A A 30, R B FoR S 0 B B i 3% 36 %o Wk, AR H S HAIE R B
MO s B &2 E R F,

9. HARMMEZRIEMN 44 FRR H BRI A N, RFIARIFRES FRE, RAE
AR AN T R S AR FEMTER 55 F/NR UEARE , Kk, 288 2 Rk SR
B (R (Tchthyophehirius marinus sp. nov.),

10. AP # PP S iR E R G AR T, 3 T —FirbE 48 fde B 3R K iy
LESVES Wk FKEBAER2F: 1) A 2p.p.m. AIEEERILRERRR AL
¥, ek iR 10—25°C JEHE A ENE 2—3 Ak 2) 2B, ik 0.1—0.2 p.p.m. A%
R B MBE R RTE K,

11. &aw T IR o '

& £ X B

11] ZFAZ, 1956, &f, L3 HRit.

{21 zEl (1030—1101), ¥Rk,

[3) BremgZE, 1955. .85, 00 BEDURPRART £ R ASMNTIR. I TG aRAeSY . RAeAYFET 1955

(2): 123164,

[4]1 fE=%.ikEM, 1958, BRMEEAsRERT A NG S, KA 54T 1958; 18,

[5] Axelord, H, R, & L, P. Schultz, 1955. Handbook of Tropical Aquarium Fishes, New York.

[ 6] Buschkiel, A, L., 1910. Beitrige zur Kenntnis des Iehthyophthirius mulifiliis Fouquet, Arch, f. Protistenk.
21: 61—102.

{71 Butschli, O., 1882—1889. Protozoa. Bronn's Kl, u Ordn. Thierreichs, Leipzig.

[ 8] Davis, H. S., 1953. Culture and disease of game fisher. Berkeley and Los Angles.

{91 Doflein, F., 1916. Lehrbuch der Protozoenkunde. 4th edition, Jena.

[10] Duijn, J. C. Von, 1956. Discase of fishes, London.

[11] Fouquet, D., 1876. Note sur une Espéce D’Infusoires Parasites des Poissons D'Eau Douce. Arch, de
Zool, Exper, et Gen. 5. 157—I165.

[12] Hass, G,, 1933. Beitrige zur Kenntnis der Cytologie von Ichthyophthirius multifiliis Fouq, Arch. f. Protis-
renk, 81: §8—137. ‘
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STUDIES ON THE MORPHOLOGY AND LIFE CYCLE OF
ICHTHYOPHTHIRIUS NULTIFLIIS AND ITS CONTROL,
WITH A DESCRIPTION OF A NEW SPECIES

\

Nie Dasau, Lee Lien-sianc

(Institute of Hydrobiology, Academia Sinica)

1. History—We have recently found what is probably the earliest record of Ichthyophthi-
riasis, under the Chinese common name of “white spot or fish-louse disease”, in a book edited
by Sushih ( ZREX ) sometime during the Sung Dynasty (A. D. 964—1126), which has the
modern-sounding title “Inter-relationships of Organisms”. The then popular remedy for this
disease affecting cultivated fishes was the leaves of Acer tree. We have not had the opportunity
of testing this since these trees are not yet in leaf.

2. A simple method for fixation and clearing
found that the simplest method of fixation gives amazingly realistic results: the whole infected

In the course of our investigation we have

fish is plunged into 5% formalin; then after a short time, organisms and some of the infected
skin are gently scraped off into a container with clean”5% formalin, which is then decanted, and
replaced by 10% glycerine alcohol (90 c.c. of 707 alcohol and 10 c.c. pure glycerine). Samples
on a slide are loosely covered, the alcohol soon evaporating sufficiently for preliminary examination
with a high-dry,‘ and later with an oilimmersion objective. The cilia and their tracts, as well as
other pellicular and internal structures are now perfectly clear, and the rigid body can be rolled
over so that the mouth and other structure way be properly orientated and examined from dif-
ferent aspects. Structures can be seen in this way which are quite invisible.in stained preparations
mounted by conventional methods. Only the most controversial features are discussed in detail.

3. The micronucleus——Previous authors have assumed that this is imbedded in the macro-
nucleus in the adult stage, but we have no evidence to support this, In our preparations, the
micronucleus appears as a discrete body with a definite membrane, made more obviously by its under-
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lying hyaline layer surrounding the inner chromatin. We have followed its development from
the youngest ciliospore to organisms up to 372 p long. In the ciliospore, the micronucleys is.
usually in the anterior region (plate I, 6—7), far removed from the macronucleus; but as meta-
morphosis procedes, the latter elongates to a sausageshape, and is finally bent into a broad “C”-
shape, at the same time the micronucleus has been migrating towards it, coming to lie in the
concavity (plate III, 16) or convexity (plate III, 20—21) very close to the edge of the macron-
ucleus. Sometimes it may be superimposed on the macrenucleus (plate IIT, 22).

4. The cytostome——The appearance of this in our preparations is quite different from that
described by previous authors, who have maintained that it is circular. In fact, in surface view
it appears “6’-shaped; there is a counter-clockwise spiral of ciliary lines, which after the comple-
tion 4/5-turn become sloping down the cytopharynx. Now this is contrary to the cytostome
character of all Holophryidae, but it agrees exactly with that Ophryoglenidae.

5. Life-cycle

inclement factors of the enviroment. It is a delicate structure, extremely sensitive to dehydra-

The “cyst” is a device only for multiplication: it has no resistance to any

tion, penetration of dyes, and mild chemicals. The cyst is formed always on a substratum, but
this may be the surface of the fish[?%]) it is never formed in the “trophic” burrows beneath the
skin-surface. Multiplications by equal division and unequal bedding were occasionally seen in
specimens under the bladder of the fish, but they divide only 2 to 3 times and never go beyond
this level,

6. Abnormal “budding” in adverse circumstances, apparently as a response to lower tempera-
tures, has been followed by us in material from our experimental goldfish. We have found no
reference to this interesting phenomenon in the literature, This unequal division has been ob-
served usually between 10°C and 11°C, when a few were kept in cultures-glasses in a moist
chamber. There are 4 to 6 buds “lopped off” in succession, Some of them soon ceased to swim
and sink down to the substratum to form the cysis as usual, but those which failed to do so died
out eventually.

The results of these studies
form the basis of our control measures (see below). a) The ciliospore (plate I, 6—9) in our

7. Viability of ciliospores, juvenile trophic forms and adults

preparations has a caudal bristle, very similar to that in Ophryoglenidae, apparently overlooked
by previous authors. It is about 3 times longer than the relatively long cilia of the ciliospores, and is
stiff and much stouter. There is also a highly refractile “Lieberkiihn’s body

%

near the left side of the
“6”-shaped cytostome; the anterior beak-like perforatorium of the ciliospore has been described

before. b) Viability of ciliospore-——Immediately on liberation this infective larval stage is very
active, but its activity rapidly diminishes; experimental infections were never possible after 28
hours from the time of liberation, though the ciliospores remained alive for periods up to 48 hours.

c) Fate of Ichthyophthirius population from a dead fish

Immediately the fishdies from the dise-
case, the ciliates begin to emigrate in swarms (all having left within 3—4 hrs.); but the juveniles
are unable to infect other hosts after metamorphosis from the ciliospore (having lost the perfora-
torium as well as the caudal bristle), so after a brief frec-swimming phase they sink and die. The
adults sink almost immediately after 3—6 hours free swimming and form a cyst with the usual
multiplication of the primary daughter-cells, Hance, a dead fish is the origin of countless new
generations from the adults it harboured, but no direct infection can be occur from it.

8. Control measures

a) A new chemical method has been developed by the co-operation
of the Institute of Pharmacology, Academia Sinica, who made for us the Mércurous acetate which
has proved so successful. It is non-toxic to the fish at concentrations in which it kils the ciliates
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wethin their burrows under the skin of the fish. This is its virtue over all other chemicals yet known.

Mercurous acetate is only sparingly soluble in water, so stock solutions are made with 0.5
gm./litre while heating to 60°C, (1 gm. per litre can be dissolved after prolonged shaking and
warming). Bath-treatment of fishes: 2 p.p.m. from the stock solution are stirred into the bath
and the fish introduced: at temperatures between 10 and 25°C. the fish is allowed to remain for
2 to 3 hrs. For infected fishes in ponds, the stock solution is sprayed on the surface at the rate
of 0.1 to 0.2 p.p.m., there is no harmful effect on fishes at this dosage-level, b) Pond infestations
can be dealt with in 3 ways without this drug. Fish are removed by thorough netting: it is
essential to remove eveh small fishes, since they may act as reservoir hosts. The pond 1s then left vacant
for 10 days; during which time the reproductive cysts will have all discharged their ciliospores, and
these will have perished, if no reservoir-host can be encountered. c¢) Pond-draining and allow-
safe”

“«

ing exposure to sun in dry weather is very effective, but can be done if there is abundant
water available for redfilling—e. g. river-water or reservoir: water from sluggish canals may, and
pond-water certainly, will be contaminated. d) Quick-lime treatment is the best of these simple
treatments. After petting out as many fish as possible, quick-lime is spread at the rate of 150
gin per mo (625 kg./hectare) in the form of a suspension (milk of lime); the pond is left for
10 to 14 days, when the lime will have settled, and the pH will be from 8 to 9, gradually dimini-
shing as the rapidly growing plankton restores normal contitions. This periodical liming is often
practised as a combined prophylactic and fertilizer.

9. lIchthyophthirius marinus sp. nov. pro Ichthyophthirius sp. of Sikamall 1938, described
from 44 marine fishes of Japan; found chiefly in sea-water aquaria previously; but the unequi-
vocal characters described by Sikama show that it is at least a distinct species: the macronucleus
is moniliform, and the cleavage in the cyst is remarkably unequal, resembling somewhat that of a
frog’s egg, The first division divides the mother into 2 hemispheres: the upper then divides into
32 daughters, but the lower remains undivided; then the upper hemisphere rests while the lower
produces 32; thereafter, the daughters of both hemispheres continue to divide at the same rate.
The moniliform macrenucleus has 4 (sometimes 5—8) lobes. Both these characters are so dif-
ferent from those in I. multifiliis that we have no hesitation in assigning it to a distinct species,

10. Systematic position of the Genus Ichthyophthirius——In view of the presence of a
caudal bristle and Lieberkithn’s body in the ciliospore of I. mulafiliis, and the “6”-shaped cyto-
stome in all stage, the genus has clear affinities with Ophryoglenidae and must now share that
family with the former sole representative Ophryoglena. It has no clear affinity with Holophry-
idae as previously thought.
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Plate 1

Ichthyophthirius mulufiliis Fouquet

Ventral view of an adult ciliate, showing its ciliary arrangement of the cytostome and the internal struc-
tures, G, A,

Young and adult ciliates parasitize in 2 gill filement. G, A.

Anterior pole of an adult ciliate, showing the arrangement of the body cilia and cytostome; note the ventral
sutural line and counter clock-wise arrangement of the sytostomal cilia. G. A.

Anterio-ventral view of a ciliospore, showing the ciliary arrangement of the cytostome. G. A.

A portion of the posterior pole of an adult ciliate, showing the arrangement of the body ciliary lines, G, A.
Lateral view of a living ciliospore, showing the perforatorium, a contractile vacuole, micronucleus, macronu-
cleus, and a caudal bristle, G. A.

Dorsal view of a ciliospore. G, A.

Figs. 8—9. Ventral view of ciliospores, showing the arrangement of the rudimentary cytostome. G, A.
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Plate II

Ichthyophthirius multifilits Fouquet

Fig. 10. Ist, cleavage of a mature ciliate within the cyst, the cyst membrane is not showing, L. S.

Figs. 11 & 1la—j. Different stages of ciliospores formation, note the different speed of the cell divisions. L. S.

Fig. 12. Completion of the Ist, cleavage of a mature ciliate within the cyst, note the anterior half still rctains
its old cytostome. G. A. °

Fig. 13. Optical section of the cytostome of an adult ciliate, Sch. H,

Fig. 14. Ciliospores breaking through the cyst membrane. L, S.
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Plate 111
Ichthyophthirius mulifilizs Fouquet

Fig. 15. A cyst of eight cell stage, showing the mitotic figures of micronuclei. Sch. H.

Fig. 15a. A single cell, same as above, Sch. H.

Fig. 16. An adult ciliate, showing the micronucleus close contact with the macronucleus. Sch.
Fig. 17. A ciliospor'e with an anaphase micronucleus, Sch H,

Fig. 18. A ciliospore with a budding macronucleus, Sch. H.

Fig. 19. A dividing ciliospore, showing the dumbbell-shaped macronucleus, Sch, H.

Figs. 19a—b. Ciliospores with different phase of macro-and micronucleus. Sch. H.

Figs. 20—23. Various types of the macro- and micronuclei relations, Sch, H.
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Plate IV

Ichthyophthirius multifiliis Fouquet

Fig. 24. A cyst with single group of ciliospores, L, S.

Fig. 25. A daughter cell descended from the frecly divided morther, forming a small ¢yst, L. S.

Fig. 26. Longitudinal section of a ciliate in the fin. B. H.

Fig. 27. A normal cyst of Ich. L, S.

Fig. 28. Ciliospore foymation without forming a cyst. L, S.

Figs. 29, 30 & 33. Cysts with 2 to 4 groups of ciliospores. G. A.

Fig. 31. Ciliates in a gill filament, note the preference to stay near the efferenr vessel side. G. A,

Fig. 32. Pectoral fin infected with ciliates which are single in each bladder at the beginning. noie the muliiglica-

tions take place within some of the bladders, G. A.
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Plate V

Ichthyophthirius marinus sp. nov. after Sikama

3. Young parasite, showing the moniliform macronucleus.

4. A ciliospore, L. S.

7. Head of Siganus fuscescens, showing the gill is heavily infected with Ich.

8. Same as above, much enlarged.

13. Longitudinal section of an adult ciliate, showing the cytostome at the right anterior and three segments
of the macronucleus.

14. Longitudinal section of the macronucleus,

15. Cross section the macronuleus, showing vesicular chromatin granules.
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Plate VI

Ichthyophthirius marinus sp. nov., after Sikama

Figs. 17—25. Successive stages of ciliospores formation within the cyst.
Fig. 26. A ciliospore.



