
THE EFFECT OF SIX CHEMICALS FOR DISINFECTION OF LARGEMOUTH BASS EGGS 
Lloyd D. Wright and J. R. Snow 

Six chcmicnl s : formnlin, acriflavine, Roccnl, Eicrthiol ate, Betc~dinc, 

and Wescody~le, were compared in thcir cf f cct ivc,ncss :IS d i s i ~ ~ f c r  t a n t s  to 

be used in the artificial incubation of eggs from the Ic~rgcmoutl~ bass, 

Micropterus salmoides, Lac. Eggs infected with Aeromonas liquifaciens 

were subjected to 15-minute treatments of varying conccntrations of thc 

test chemicals. Merthiolate, acriflavine, Betadine, and Wescody:lc were 

all effective bactericides at concentrations tolerated by bass eggs. T h c  

treatments of choice were acriflavine at a concentration of 500-700 ppm 

and Betadine, at 100-150 ppm, Active 12. Roccal at concentrations high 

enough to be an effective bactercide was detrimental to the viability of 

the eggs. Formalin tested to the 2000 ppm level was not an effec~ive 

bactericide. 
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Abstract 

DeladilleQ and W e s c o d y n g  wcro cornpared in their clicclivencss as 

disinfectants to  be used iu the artificial inculsalion of eggs lrom l l i ~  largcmauth 

bass, RIicroptcrus salmoidcs, Lac. Eggs infcctcd with Acrornonns l ir~iicf~cicns 

were subjeclcd to 15-minule Ircatmcnts of varying conccntrnlions of 1.11~ lcsl. 

Q 
chemicals. R'Ierthiolnt@ ncrinavinc, BctadincF a ~ d  \Vcscodyno l v ' y p  

all eflective bactericides at  co~lcentrations tolcm~lccl by bass cggs. Tlic 

treatments of choice were ncriflavine at a coilccnlralion of 500-700 IJPIII and .. - - 

2' 
P Betadine@, at  100-150 ppm, Active I ' I ~ O C C ~  at  ~ ~ u ~ ~ l l t r a l i ~ l l ~  high 

enough to be an cffective bactericide was detriil~cnlal lo llle viabilily of the 

eggs. Formalin tested to the 2000 p p ~ n  level was no1 nil crfcclivc 1)nctcricidc. 
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lnrgcmoulh bass cpgs . 1 2 

Lloyd n. Wrigllt n l ~ l  J. It. Snow 
Fishcry Biolagists (Mgl. ) . 

U. S, ]:.is11 ant1 Wildlirc> Scl-vicc 
CVarnl-wn tcr l'ish Cull.urnl llcvclol)~~~c!ut Ccntcr 

Marion National Fish llnlchcry 
Mariou, Alnbatnn 367 56 

I nl rorl~tc L ion 

A technique for lho colltrollcd incubalion oC cggs Z'roili lhc largcmouth 

bass, Microplcrus snlmoidcs, Lac. has bacn dcvelopcd and testcd at t11c 

Warm-water Fish Cultural ~ e k e l a l ~ ~ l ~ c i ~ t  Ccnter, Marion, Alabama (9). 

During the coursc of the search for an acccplible incubation mcl.boc1, 

occasioual boavy mortality of crnbllyos was cllcountcrcd which was atLribuLcd 

to disease. Since Llle brood fish Prom which Lhc cggs wcrc oblaicled had a 

history of chronic bemorrl~agic septicemia causcd by Aci.'omon:ls l i~~ucfacicns,  

. (8, 10) propl~ylaxis of tho eggs by disil~fectio~l secl~lcd applicable. 'I'his is a *i 

common practice in cold-water Iish culture ( 3 ,  5, G ) ,  l>ionecred by Gcc and 

Sarles (4) wlto sti~clicd disinfection ol lroul cggs to combal fttr~ulculosis discasc 

caused by Acromonas snlmonicidn. L a t ~ r  \vork on this ~ ~ I ~ I S O ~ C ~ I  to thc coiltrol 

of furu~culosis has resulted in egg disillfection being ;I standard control measure 

for Fu~vnculosis disease in trout cullurc (3,s) .  

1 l  ; i l l s ,  1 . 1  1 .  i l l  J 8. l c i s l ~  : i ~ ~ l  \ \ r i l ~ l l i f t b  S ~ > r \ ~ i t : ~ * ,  
N i s  I I I ,  1 S .  . 2!)520 

2 
l'rcscnl: address, J. 1E. Snow, 13~01. o l  l~ishcrics :~nd Allicd AquaculLurcs, . 

Auburn University, Auburn, Alabama 36830 



Materials ;und Melhods 
.* 

The objcct of this study was lo delerminc whicll oS Lllc readily 

bcst Ior prolectiug bass cggs against infcc1:ion by Acronionns lic~iic~l'nc~icns. 

@ 
Chemicals tested included: lormulin, n.lcrllliolnl.c@? ncrillnvine, Hoccnl , 

@ 
and two povido~lc iotlinc coinpou~lds , l3c rind t,\rc\scotlync . 

sources; Aubtil-n SI1.aii1, 'Ai~burn, Alabnrua ruld hlnrion Slrnii~, M:~rion, 

Alabama. Uolh wcro initially isolated fro111 1:irgcmoulh bass. 'rllc 

bacterial cullures tvcre maintained on tryplicasc soy agar (TSA) o r  uulricnt 

b ro t l~  (NR). The test bacteria. %fcrc periodically passed Ihrough living 

largemouth bass ancl rc-isolakd to insurc a highly virulcnl organism. 

Idctll;ii'icalio~~ of all recovcrcd organisms was based on lllc presumplivc 

scheme of '13ullocli (2). 

3 
acrinavine - nculral, 100%~ active powder - Alliod Chc~nical  Co. P. 0. 

Box 431, MorrisLown, New Jcrscy. 

Iormnlin - 1007; nctivc, 10~n~nlcleliyde solulion, 40(& by volumc, \\'. 11. Cur Lin 
Co. , A tlanla, Georgia. 

M e r t h i o l a t p -  100% active powder - Eli Lily and Co. , '1oront.o. Ontario. 

Rocca@- 10% sctivcsoluiion - Winlhrop Laboralorics, Ncw Yor]<, NcW York. 

, Dctadin@- 1% active I2 - Purdiie Prodrick Co. , Yoillccrs, New Yorli. 
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4 of the chelnicnls \voul.d kill 99.9 per cent of Lhc tcst bnclcrin ; lioccxl 0 

To deterlninc if tllc coi~cc.nlralion of disinfoclnul rcquircd l o  lrill thc 

baclcria woultl bc dclrin~cnlal lo tllc cggs, mlcl lo dulcl-mine a margin of snfcly, 

groups of eggs were lrealed at conccatralions cqual to, higher, and lower 

than the effcctivc baclericidal conccntralion. ('l'able 1) 

Spawning niats containing cggs wcre ren~ovcd froin the pond, lhe 

eggs were removed from lhe mats and washed in well water to rclnovc any 

silt and debris ;  lhen washcd in slcrile wcll wnlcr- xnd clividcvl illto gl-oups 01 

20, with one group sct  aside as controls. Thcrc were lli1-ce lcsl groups Tor 

each chemical and 3 control groups. Tesl groups wcrc placed in chccsc-clolli 

.. 
baslrets and i1lllllersec.l in their respective disiafcclanls for 15 minulcs, Af te r  

the treatlnent, the eggs, were washed in sterile walcr and :)laced in 250 1111. 

lvherc they wcrc allowed lo 11alch. 1Inlching success \vas clclcrmincd by coinilillg 

fry. 
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a Concurscnl with 111c above lcsls, cggs wcrc inlcclcd with - A. 

liqucfncicns bacteria by placiilg Ihcill in a nulricnt brolh (N13) cullurc ol' 

A.  - liqucfi~cicns, adjustcd to a No. 3 hllcFarland slandasd, for 30 rnii~utcs, 

The eggs wcrc Ulcn washad 5 tiillcs in well wnlcr, ai1d P~:LCCJ ill difrcl-ellt 

concel~lralioi~s of chcmicnls to dctcriniilc thc amoiull; rcrluircd lo kill bnctcrin 

on tllcm, ('TaLlc 2). Kggs werc plnccd in disiiilccl.:~nls for 1.5 minulcs, 

wnsllcd 5 times i n  slu~'ilc wcll walcr :u~d l~lnccd in N11 tncclin lo c:hcclc l'or 

vinblc bac tcsin. 

'I'llc dala obtaincd lroin lhc abovc lcsls in conjtulcliou with inLorn~nlion 

calrccriliilg llle use of disinScctants in trout cullurc, ( 3 ,  5) cstahlishcd Lhc 

400 ppnl, iormalin 300 and 500 ppm, aclsillavinc! ::0cJ, 500, and ,750 ppm, 

. . 
Bass eggs were removed isom spawning mats as  prei~iously clcscribcd 

and washed in well water, l'he eggs were Lhcn Li-oug11L into llle laborntory 

wltcrc 50 eggs wcrc sel  asidc to servc as ncgalivc con1~'ols. 'l'hc: remaining 

eggs were infeclcd by placing half of them in a NB cullul-c of Auburn Strain 

A. liqucfacicns anrl liall ill1 a NB culture of 111c n'Insion Slrnin, 12. liclucf:tcicns. - 
Strellgtli of lllcsc cullures was , l'he eggs ~ \ ~ c r c  lllcll rcmovcd, 

'divirlctl in1.o lots oC 50, plnccd i11 chccseclolh basltcls n~lcl iillnlcrscrl inlo each 

concenlration of (lie disinfcccting Ircatmcnls, G 101s pcr lrcalmcnl, 

Aiter 15 llliilutes l l~e  eggs from each lot were washed in slesilc well nratcr a id  
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lrnnsl'errcd lo halching llaslrs , Hatching succcss a s  nlcnsurcd by a counl: 

a1 Ule Iry present was deterniined (Table 3).  lncludcd were live disinfeclnnts, 

four at  two co~lceillralion lcvels and lhe filth at lhrce. 'l'hcsc wcrc applicd 

to 1 x 0  strains o l  - A .  liquo~acicns (Auburn mlcl M:lrion) wilh sis replications. 

Also included were lhe nq.plive and posilivc conlrols. 

linrly in lllc i~ivos1i;::tlioa it. t c c : u ~ ~ c  cvitli*nl. 111;1l 1 t o t : c ; ~ l ~  : I (  :I 

0 to tho eggs and batcbing fry, Eggs trenlcd wit11 1Eocc:al a1 n Ievcl high cnougll 

to kill baclcria or  lligl~cr, lurilcd cloudy while slloslly rll'Lc~. firs1 csposurc 

0 to thc trcalmcal. 13ccnusc of this, 1iocc;~l was no1 lcslccl i'iurlhcr. 

1Sggs lrealed wilh Ulc olhcr disinlcctanls hat1 varying clcgrccs oS 

llalcl~ing success. Mosl trenlnlenls showed n higllcr pcrccntxgc of cgg  IKLLCII 

than tbe positive coiltrols and in several cascs a highcr hatching pcrccnlagc 

0 .. 
than the negative controls, One cxceplion was when onc McrthioEalc 

replicalion at  200 and 400 ppm was inadverlenlly left for 30 minutcs iilslcncl 

of 15, rcsiilling in a coillplcte mortalily of lho lrcalcd eggs. A low iorlllalin 

1Iqucfacicns shorved a lower hal-cbing pcrccnlagc: Appnscnlly in thcsc illstallccs 

c~lottgll vinblo bnctcriil survivcd lhc clisinl'cclion 10 :ll'l'l\cl tlic hn(c11in;; i~crccn(ngc. 

'I'hc iotliilc coll~l)oi~ncls nl 200 p1)111 apl,c!a13ctl Lo I J ~ ?  losic: 10 bass  c l ; ~ .  , with 

All UIC chemicals jcslcd oxccpl iloccal@nnd Uxc iodinc compooilds 

. (~etadine@and Wescodyneq had a high margin oI safety, and coold he uscd . 
at  4 coilceillration 01 1000 ppm in the standard 16 minutc trcnlmcnl nnrl not 



.4 advcrscly :~Clccl lintching succcss. 

Acriflavinu gave the bcst resulls a s  n disinrcclanl, 117iLh little 

dilfercucc in ellicacy bclwccn tbc high and low couccntratious. :1 had tIlc 

disadvanhge of bcing very hard to wash Eroln tho cgjis :~ltcr 11-cntmcnt. 

h4cFscldcn ( G )  rcportcd that up to 15 washings wcrc ~~cc~dccl to removc  ncrillavinc 

from trcatcd lrout cggs. Altcr live wnslkings i11 this s(.ucty, cnoug11 rcsiduc 

rcmaincrl 011 Ihc 1,:lss c i g s  Lo bring Lllc sl:lli<: \ Y : I ~ L > ~  i n  tllc 1l:rIclling i ' 1 ; l ~ l i ~  lo 

an cstii~latcd 3-5 11,1111 concentration df acrinnvinc, b u t  ( h i s  did 1101 :alvcrscly ' 

aITecl the batch. This agrces wiU1 unpublished cla ta by Ucck ( 1) ~rrhcrc bass 

fry werc held in aoriflavine at conccnl-rations as  high a s  10 pym. lor 49 hours 

without any abnormal belravior, hclgiifavinc controlled lu~igus in Illc l~xlching 

naslcs much bcttcr than the olhcr chcmicals tcslcd. Snow (3 )  routinely csl)oscd 

largcmoulh bass eggs to a concei1Cratioir of 50 ppm for 15 illillutcs :IS a ~rop11y- 
k 

lactic mcasure willr beneficial results. This trcatmcnt conccnlralion was Inter 
, . 

increased to 100 pp*llx w i a  no rillsiilg and no obscrvcd harmlul  clfccts. 

~onccntrntio~is of formalin 2) up lo 2000 ppln wcrc not eflcclivc 

- @ ineliminatingA. liq~clacicils from thoeggs. Murthiolatc al750ppm, 

acriilavinc at 1000 ppm, and I2 compounds at 150-200 ppm, wcrc 100 pcrccnt 

cflectivc in lcilfir~g the baclcria however. Tbe conccnlralion ol' chcmicals 

At,,! /3C,-,. 

of safcky. Ii' Chesc Iiigl~er conccntralions werc used in lllc Lcsts, hatchil~g succcss 
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- nlny 11;1vc bcon i~nprovctl. I L  is,  howcvol-, cvitlcnl. lllnl coint)lcLc climinnticjn 

succcss nild survival. The bcst chemical lo usc is OLIC! Ihnl has :I llig11 nlargin 

of snlcly snrl should bc used at tho lowcsl: conccnl.l-nlioil lo givc (11~. dcsirc~l 

results. 

.13:tla in 'l'ablc 3 wcro nilalyzcrl sLa1islic;llly by thc nnulysis oS v;uriniicc 

Lcchuiquc oC Sucdcctrr (7) convorling l;bc 11nI.chi1lg })crc:c!l~l:igc! Lo :~i-c.siil l ~ r -  

ccnk~gc. Ilcplicalcs givcn double ti117~ CX[)OSUTC \ V O ~ C  C S C ~ ~ I ~ C ~ .  ~ ~ C S U L I S  oI' 

tile comparisons are shown in Table /k 

p 
All of the disi~llectailts teslcd exccyl Iiocca and f.ormalin appcarccl 

beneficial in improving Lhe hatching pcrccnlagc of. 1nl.gcmouth bass cggs wl~crc  

the concentr.alion was within Lhe op l i~ l~um All I'nc tors consiclcred, 

however, acriflavinc appcars lo bo Llle trcalnlcnl 01 clloicc ill a 1::lLe or 500- 

700 ppln for 15 minulcs. The iodine compounds pcrlormccl wcll aL 100 pgm 

. 3  

but laclied Lhe margill of safety which acriflavinc demoi i~ l~a tcd .  C'onsidcring 

cost of treatment, use of iodinc might bc jusliSicd in s l~i le  ol  1.11~ narrow 111nrgin 

of safety. LVllile h1crllliol:tlc f2 as cflcctivc in Irilling Lhc lest b:tclcri:1 31 750 

. ppm, it would bo fourth choice bcllind acriflnviirc and Ihc lwo ioclinc compounds. 
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-. 
. Table 1, Perecnl.ages o l  hatch of largc~l~uulll bass eggs l'ollowing ;l 15-minute 

-m 
disiniect;r.nt trcnlmcnt with various chcmicnls nt sclcclccl conccntratiolls. 

'Tsinl 1 Trial 2 'rl-ial :I Avg. 

Control 90 9 0 9 5 9 2 

0 Roccal 

Formalill 

. 500 ppm. 
1000 'ppm. 
1500 ppin. 

,@ Mcr l l~ io la l~  

300 ppm, . 

600 ppm. 
1000 ppn1. 

Acriflavinc .. 

500 ppm. 
750 ppln. 

1000 ppin. 

150 ppm. 9 0 9 5 9 0 92 
200 ppm. 50 45 G 5 53 

appm. active I~ 
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f . 

'1 'Pable 2. Conccal.ral.ions of disiafeclanl; needccl lo sLcl-ilizc Lhc bass eggs infcclcd 
wit11 tcst bacteria. 

1 

D is infec h n t  Isolation and identificntioil of A.  1iqucf:~ciCus - 
fro111 bass cggs following Lrcnlmcnt 

Aubu-1-11 SI 1-nin Mario11 St.1.a i n  
'Trial No. - 1 2 :3 1 2 , 

0 'I 

For mnln  

500 ppin. .I- + -I- -1. -I- -1- 

750 ppm. + + + -I- + -I- 

1000 ppm. + + + -I- + -+ 
1500 ppm. +' + + -C -I- -C 

400 ~11111. -I- + + 
500 .ppm. - + - 
750 ppm. - - - 

4'. 

Test bacteria recovcraccl -I- 
Test bacteria not recovcrecl - 
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. Table 3, Pcrcenlngc of hnt,ch of bass eggs infcclccl \\.ill1 A .  licfucfa'ncicns, - 
4 followillg disinl'cctiou trcstn~cnt. 

.50 eggs/trial Aubura SLrain >]:I ]-ion SIr:iin 

Trial Number 1 2 3 4 5 F A vg. 1 2  : 1 1 5 (i Avg. 

Neg. Control 9 4  82 72 78 60 92 83 20 24 90 78 80 90 611 

Pos. Control 

For malin 
300 ppm* 100 80 78 82 92 88 86 10 64 1 4 "  70 2.1 42 35' 
500 ppm. 54 84 74 G2 88 78 78 32 80 50 90 80 S S  70 

Acriflavine 
300 ypm. 92 70 92 94 86 90 57 20 62 411 48 PO 75 57 
-500 pp111. 78 74 92 9G 52 90 85 114 58 5G 5.1 SG 94 6 5  
750 ppm. 88 92 96 96 84 9 2  9 1  50 62 66 5S 90 9s 71 

0 Be tadine 

69 W escodyne 
100 ppm. 88 82 78 88 00 9 4  87 41 '52 70 58 88 92 67 
200 ppm. 0 4 0 0 12 0 3 0 0 2 0 16 0 C)  d 

a 
All  fry that hatched wcrc dond nrtcr 24 hours, presui~~nbly  ltillcd by lhc l cs t  bnctcrin o n  thc egg 
and in tllc halching \v;lter. 

b 
Eggs were inaclvcrtc~llly lcit in lrcnll~lclll Tor 30 ~ninulcs. 
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