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I~SECTICIDES AGAI'\ST TLBER FLEA BEETLE 0'\ 
POTATOES I~ BRITISH COLL\IBIA 
(CHRYSO:\IELIDAE: COLEOPTERA) 

D. G. FINLAYSO N, M. J. BROWN, C . J. CAMPBELL, 
A. T. S. WILKI NSON AND 1. H. WILLIAMS' 

ABSTRACT 
To protect potatoes from damage by la rvae of the tuber fl ea beetle, 

Epitrix tuberis Gent., in silt a nd sandy clay loam soils, carbofuran 
(Furadan) fensulfothion (Dasa nit). and fonofos (Dyfonate) were applied as 
12-inch band or broadcast treatments. rotovated to a depth of 4 inches and 
rows of potatoes planted in the treated areas. Three supplementary drenches 
were applied at about 2-week intervals to include the emergence period of the 
second generation adults . In si lt loam the untreated and fonofos band-t reated 
plots produced 31 and 40 <;; marketable tubers, respectively, aga inst 92 to 
100'i; for the other treatments. In sandy loam the comparable fi gures were 0.5 
and 4.S '7c agaInst 10 to 97 %. Residues in the tubers ranged from none detected 
in fonofos treatments to 0.23 ppm of fensufothion and its sulfone in potatoes 
from the band treatment. 

INT ROD UCTION 
The tuber fl ea beetle, Epitrix tllberis Gent. 

(F ig. I CI. was present in th e lower Fraser 
Va ll ey by 1940 (G lend ennin g. 194.') and in 
the south ern interior by 19 44 (Neil son and 
Finlayson. 19531. [t became well establi shed 
and its sp read to ot her potato areas is recorded 
(Fulton and Ban ham . 1960). The ad ults feed 
on th e leaves 1 Fig. 1 B) and th e larva e o n the 
tubers (F ig. I AI. Damage by this pest does not 
cause a reduction in yie ld , but it red uces th e 
number of m a rk etab le tubers. 

Earl y experiments with fo liar app licat ion s 
reduced th e adult populations and resulted in 
decreased ovipos iti on (Finlayson and Nei lso n . 
1')541. This method was rep la ced by soil 
incorporation o f pers istent cyc lod ie n e 
organoch lorin es (Ba nham . 1960 I. [n coasta l 
Briti sh Co lumbia where late bli ght and ap hid s 
are ad diti onal problem s. a co mbin ed fo liar 
app lication of a fun g icid e and an in secti cid e 
also co ntrolled th e beetl es . 

In 1964 a ldrin and di eldrin failed to 
preven t larva l damage in th e Sa lm o n River 
Va ll ey near Vern on. Experiments in th e 
laborato ry show ed that th e fl ea bee tles were 
res is tant to DOT and die ldrin both there and 
at Lavington. a nd to DOT as far north as 
Pavilion . How eve r. th ey remain ed hi ghly 
slI sce ptibl e to diazinon and presumably to 
oth er orga nophosphorus com pound s 1 Banham 
and Finlayson. 19671. By 1970. nearly all 
organochlorin(' in sl'c ticid('s had been removed 

' I-{ f' :-;(';Hl'h Hratlch , ( 'anada A gT lc ul lurl' . iiti(iU i\ .\\" , )' l " r in C' 
Ilrin -'. \':lI11'oun:' r M. H.( ' , 

by legis lation fr om agricultura l use in Briti sh 
Co lum b ia . 

B y 1968 Banham (1965. '67. '681 had 
demon strated concl usive ly that none of th e 
organophosp ho ru s or ca rbamate insecticides 
investigated could produce m ore th a n SOw 
ma rk etable tubers by s in g le or sp lit ap
pli cations app lied in th e so il. In co ntrast 
Wilkinson (1968. '691 found that both fo nofos 
I Dyfonate 1 an d ca rbofuran (Furadan 1 would 
protect potatoes from wireworm dam age in 
peat soi l. Co ncurrently Finlayson 119681 had 
show n that fensulfothion (Dasanitl and 
carbofuran a lth oug h excellent soil in sectcides . 
la cked th e persistence necessa ry to protect root 
crops from the damaging second and third 
genera tion o f so il in sec ts. 

In 19 71 the reco mm end a tion for tuber fl ea 
beetle con tro l was carbaryl ISevin 1 in th e 
int erior a nd end os uifan (Thiodan 1 at the coast. 
applied as spray or du st at approximately I 
Ib / acre I app li cation at lO-d ay interva ls until 
harves t. The reco mmendation for win'worms 
wa s fonofos or carbofuran. but con flictin g 
reports of failures of ca rbofuran in som e so il s in 
th e interio r of Briti sh Co lumbia p laced doubt 
on its effi cacy. With th ese problems in mind 
expe rim ent s were designed to in ves ti ga te th e 
rates. nlPthods and persis tence o f th ese 
compou lld s for potato gro wing . 

MATERIALS AND METHODS 
In sandy r lay loa m a t Ke lowna and in silt 

loam at Vernon. I!ranular ft' nsu ifo thio n. 
fOllo fos and carbofuran wert' app lied to th e soi l 
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surfa ce at (J.()6Ib toxicant ppr ae r(' in a I ~-in (' h 

band. and at .S Ib toxi cant I)(' r acr f' broad cas t. 
Th e insec tic id es wcre rotovated immf'diat e ly 
after application to a dppth of 4 to .) in ches and 
seed potatoes of FOllndation grad(' Wf're sown 
at I -foot int ervals by hand in the trf'at ed arpa s 
in rows 3 fee t apart. Each I()( 'ation in c illded :1 2 
plots consi sting of a broad cas t and a band 
treatm cnt for each of the 3 com pOllnd s : I p lot 
treatpd with carbary l ISevin I. th e c lIrrplltly 
recon1mendpd treatm ent: and an IIntreated 
plot : all in 4 re p li cations . A plot cOll sisted of 4 
rows 25 fee t long. 

In addition to th e granlliar appli catioll s th e 
broadcast and band-treat ed plots received :l 
suppl ementary sprays at J Ib toxicant /.a cre l 
application in 100 gal water to we t the plants 
and the so il about th e ba se of the 
plant to rpdll ce th e population of adllits and 
thll s ovipos ition . The sprays were applif'd at 
abollt 2 -w ee k inter vals s tarting in mid-Jllly tn 
coin c ide with thf' emergen cf' of se('ond
gen eration ad lilts . Carbaryl was appli!'d at I Ib 

to xicant anI' application in 100 ga l \I'ater 
wh"11 approximat!' ly ::i~, of th e plant s had 
"m('rg"d alld \\a s n' lwal NI () lim!'s al 10-day 
inl f' rvals IInlil 10 day s I)(' fore harvf' st. 

AI harn's l 100 mark('lablf' 11I1)('rs with a 
minim 11m diaml'u' r of I.:i in ch. were dllg at 
random from Ih e ~ ('(,lIlral row s of pach plot. A 
slIh-sampl" of .,(1 11I1H'rs from ,'a eh plot wa s 
p(,,·11'f1. and I Ill' flf'a Iwellp damag f' was ass!'ssed 
by cOllnting IIIP nllmber of lan'al tllnnpl s. Th e 
damagp wa s grollppd in () calpgories: (I larval 
IlInnl'ls: I In 4: .i In I): 1010 14 : Li 10 19 ; 
and ~O or morp . TIII)('rs ha ving less than J (I 
larval tunlH'ls werl' con s idprpd markplable 
IHanham . 1t)()OI . Th(' dala \I'('r(' ('"amin ed by 
analy s is of varian ce and Ill(' res llits compared 
by D,",.'an· ., Illllitipip rang.' tes l IDlln can. 
Pl.i ,) I. 

For r(' , idll e analy sis. 10 tubf' r s from each 
rf'pli calp wprp qllarterpd longitudinally ancl one 
qllarler frolll each luber was pilI inlo a plas lic 
hal-! and fro ze n . Th e frou ll salllpi ps \\' (' r p lat('r 
llIa,'pra If'd in a \V aring Hlpndor . pooled b~ 

\ 

/ 
A c 

Fig. J. A. POla to showin g severe damage by la n 'ae of tuber fl ea bee tle. B. Holes in polato lea f 
from adull feed ing, C, Tuber fle a bee tle IX :201. 
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1 ... ·al l11 l'll l ,.:. mi x"d Ih oro ug hl,' and h,' ld 11 1 

J"t·frigt·ra tinll during ('nnlp lt,ti o ll of th t' aJla l y~i s . 

S IIi> ·:-;a nl pit ' :' (If th p \ a rioll:-i t realllH'llt:-; were' 

all tl IY:-'t'd <I ."; fo lll l"':-; : 

/"TlslI l {l)lhiI)TI . I) l'lprlll ill t' d I,,· li lt' 1llt'l hnd for 
,'al"!"o l , of \X' illi alll": el a l. IIlJ 7 11 IJIII Ih,' ,p"()lld 

(' 1t'aIl IlP ('Ohllll ll "ollt a inin /-! No ril :\ alld C .. litt' 
\\"a" ,' Ii lll in a tt'fl. H eco\"!' n ' frolll fortifi ed 

po lato,', a l tilt' O.~ pplll 11' \"(' 1 ,\"a s : f"I1-
,,"l fo thioll . I II~ ' ; a nd il s ;; lIlfoll l' I)\l' ; . 

.lOTI%s. D pt,' rlllill"d h,' Ih l' ,a ll1(' prt)('pd llrt' a s 

for f"",lIifot hiol ('X"ppl th at a I HO ( ' 111 /-!as 
(' h ronH't o~ ra phi(' l'n lllllHl wa:-; II sed in :; t t:" a d of 

Ihl' 1\0 "111 Oil" lI "pd for ft'n s llifolhioll . Us ing 
th i, pro(' .. dII r .. fOll ofos \\"as ,,11I1 ... d in Fnl(·tion I 
a lld its OX ,·/-!t'll allalo/-! in Fra('tion ~. i{ ('co,·t'n· 

fflllll fortifipd potaloes a llh ... II. :; pplll 1(, " (' 1 \\"as 
fllllofo:"; I n() (if alld it s ()\:ygPIl ana log ():~ I/; 

("i/r ho/l/r iUl. I) Ple rlllin pd h,' a Illodifi ca tioll of 
t ilt' n"' lhod fo r ('o rll ,;to ,·t'r d f's('r ilwd by Coo k 

TAHLE I. Potatoes ' in each dama ge ca tegory a nd 

"1 il l . 111)(,1) I. !\"Iodificalion s inc ill df'fl s lI b
s lillllioll o f a llll1lill a for i\ lI c har-A tta c lay alld 
.sil i('a-g .. 1 ill Ih l' ('I .. a Illi p co III III 11. alld th e II S(' o f 
a CO IIi ;;o ll " OlldIlC l i, ' il\" d e tpc tor in s t t'ad of a 

llli ' 'I"I", ,, "l oIllPlrif' dt'\t'f'toJ". /{pcov(' ry frolll 
fortifi e' d potat",·s at tl", II. I ppllI le ve l \\"as: 
('a r/wfllrall . 11 1';; a lld :l- h \"d roxycarhofllran. 
I)()';; . 

HESL LTS AN D DISC USS ION 
Th" an'ragt' popllialion of st'('o nd

ge lH'ra tioll adll it fl e a IJI'f' tl es in Illid-JIII~ ' \\"a s 
10 tilll e's hig l,,' r at K (' I()\\"Ila th an a t V('rno n . 
Foliag!' f('('d ing an d ad llit I)('(' tles " ere rpadi ly 

,PP Il in til(' K " lo\\" n ll p lot s a nd tubers frolll 
' Olllllt P('r p lan ts \\" pr(' badh- damagpd. 

TahlP I s ho\\" s th p r (,S11 lt , of pxa mination o f 
th,' t 111)('.-;;. 

From th e tabl l' it is e lpa r thaI 9 applica tio n s 
"ith carbaryl did not preve nt dama gf' und e r a 
'(" 'prp inft' s t a ti ofl. It \\"as I'v id e nt al so that 

pe rcentage marketable afte r va rious t reatments 
agains t tube r flea bee tl es in British Columbia. 197 1. 

'rreatment Larval t unr.e l s per pot ato 16 

0 1- 4 5- "} 10- 1/+ 15- 19 20+ marketable 
2 

Kelowna 

fensulfot hion band 74 83 33 6 3 1 95.0 J 

broadcast 108 60 22 8 0 2 95 . 0 a 

fonofos band 0 5 4 12 12 167 4. 5 de 
broadcast 27 30 27 19 19 78 42 .0 c 

carbo fur an band 42 58 39 23 19 19 69 . 5 b 
II broadcast 99 75 20 3 2 1 97 . 0 a 

carbaryl 0 12 8 14 11+ 152 10 . 0 d 

Un treated 0 0 1 3 1+ 192 0_5 e 

Vernon 

fensulfo thion band 102 77 17 3 1 0 98 . 0 a 
broadcast 160 40 0 0 0 0 100. 0 a 

fo no f os band 33 31 15 17 10 94 39 . 5 b 
br oadcast 111 54 19 7 6 3 92 . 0 a 

c arbofuran band 100 67 26 4 1 2 96. 5 a 
br oadcast 160 36 4 0 0 0 100 . 0 a 

carbaryl 147 44 5 3 0 1 98 .0 a 

Untreated 7 22 33 22 19 97 31.0 b 

Fitl ,\' luher .. , minimultl diall1l'[('f l .. ~ inches. from l'3d, of 4 fe pl il'{lles. total :ZO(). 
I' l'rl' f' ntalll' ~ inll llwt'd hy 1 hl' :-.(l1l1(' let tel' art' n(l! sij!Jllll l'a ntl .\" di fferellt <II thp .;"', level 
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und e r heavy infestatio ns treatm en ts with 
fonofos were unabl e to prevent d a mage . Even 
under light attac k at Vernon protection given 
by fonofo s was infer ior to that given b y fen
sulfothion and carbofuran . 

Hand trea tm e nts had much 
pl ication s per unit area than 
treatm ents. and th ey did not 
protec tion in all ca ses. 

lighter ap
bro ad cast 

give good 

The resu lts of th e res idue ana lyses are 
shown in Tab le 2. The treatm en ts whi ch af· 
ford ed th e lea st protection a lso ha d th e low est 
res idues. There was no residu e of fono £os in th e 

tube rs at harves t. 
l' o tatoes from untreated pl ots . espec ially at 

K e lown a. con ta in ed both carbo£uran a nd its 3-
OH m etabolite. Analys is of potatoes from the 
fensu lfo th ion- t reated p lots a lso show ed that 
th ere wa s a tra ce o f ca rbofuran and its 3-0H 
meta bo lite prese nt in th e samp les from 
K e lowna but littl e or non e in those from 
Ve rn on. Th e ex planation appears to lie with 
",('athe r. irriga t ion. and th e solub ility of 
carbofur an. R a infall a t th e K elo wna site wa s 
approximat ely 2 inches in th e week precedin g 
app lication. 0.4 in ches imm ediately after and 

TABLE II. Residues in ppm in potatoes a fter va rious treatments against tuber flea beetles in 
British Columbia , 197 1. 

Inse cticides 

Band Broadcast 

fen sulfothion 0 . 09 0 . 08 

fens. sulfone 0 .14 0 . 10 

fonofo s T T 

fonD. O- analog ND ND 

carbof ur an ND 0 . 05 

3-hydroxy carb o 0 . 06 0 . 15 

ND None detected 

T • Trace 

4.5 in c hes in Jun f' . At Vern o n th e ra infa ll wa s 
abo ut 30 % lowe r. Th e rainfa ll. irr iga tion. a nd 
th e topog raph y of th e land allo w!'d large a reas 
of th e K e lowna s it e to be inundated for severa l 
hours a t a tim e. Although th e wat er solubi lit\· 
of carbofu ra n is onl y i OO ppm at 2S ' C it 
ap pears that the res idu es in th e unt rea ted 
pota toes m a y have res ulted from its systemic 
prope rti es a nd th e floodin g describ !'d . 

The cos t pp r acrf' o f th e two (;o m po und s 
whi ch affo rded protec ti on were : 

Un t reated Band Broadcast Un treated 

T 0 . 04 0 . 09 T 

ND 0 . 03 0 . 06 ND 

ND ND T I'D 

ND ND ND ND 

0 . 03 ND 0 . 03 < 0 . 02 

0 . 0 7 0 . 04 0 . 07 <0 . 02 

- ~-~~--

/ e ll s lI l/ o thio ll carbo/II rail 
Broadcas t + spr ay s $46. 9 0 $4 (). 20 
Ba nd + sp ra vs $ 20 .20 $22.7S 
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