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ABSTRACT 

Aspects of the behaviour and biology o f  potato tuber moth 

(Phthorimaea pperculella Zell.) relevant to hos t-plan t selection and 

ut i l i za t ion were investigated. Literature of relevance concerning 

this and other insects is reviewed. 

Oviposition behaviour 

To provide a basis for later experimental work the fecundi ty 

and oviposi tion behaviour of individual potato tuber moths was 

inve s t i ga t ed . Fecundity ranged from 0 to 2 36 eggs depo s ited per 

female for moths provided with sugar solution and muslin over f i l t e r  

pape r as an oviposition substrate. Fecundity under these conditions 

was not correlated with pupal weight but the number o f  mature eggs in 

the ovaries on emergence from the pupa was related to pupal weight. 

This in i t ia l  egg complement accounted for s l ightly more than ha l f  

the total number of eggs laid, so that further egg maturation mus t 

take place during adult life. Females kept w i th males throughout 

the i r  l i f e span did no t lay mo re eggs than those separated from males 

a f t e r  an initial mating, but unmated females laid ve ry few e ggs all  

o f  which were infertile. Peak ovipo s i tion (of  mated fema l e s )  

occurred 2 to 5 days after adult emergence. 

Ma ted  moths were offered a range of materials in a series of 

experiments in orde r to define phy si c al l y  op t imum subs t ra t es  for 

ovipo s i t i on . Surface depressions jus t l a rge enough to accommodate 

eggs (0.2 - 0.5 mm2) were preferred, but in addition ha i ry suh s t ra t e s  

were much more attractive than smooth. Me chan i cal s t imu l a t ion o f  

t a c t i l e  hairs o n  the ovipositor, which was examined by scanning 

electron microscopy, may account for these effects. Moist sub s t ra te s  

were hi ghly deterrent fnr egg laying and also reduced the total 

number o f  eggs laid during the experimental period. 
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Fou r  ho s t  plants (po t a to , egg plan t , tobac co and toma to )  and 

five non -ho s t  p l an t s  ( s i lver bee t ,  be an , pea , radish and ryegras s )  

were eva l ua ted wi th respec t to  ovipos i t ion behaviour in a series 

o f  experimen t s . It  was concl uded tha t acceptable plants con t a in 

ovipo s i t irin s t imulan t facto rs wh i l s t  unacceptable p l an ts contain 

de t e r ren t fa c tors . Ne i ther o f  these are however vo l a t i l e  and a c t  

for  t h e  mo s t  pa rt only o n  con ta c t . Act ive extrac t s  were p repared 

from mo s t  plan ts but no a t temp t  was made to iden t i fy ind ividual 

a c t ive con s t i tuent s .  As these fac tors we re released in experimen tal  

s i tuat ions for the mo s t  part only when plan t  t issue wa s rup tured , i t  

i s  un certain how they a re de t e c t e d  b y  the insect in the in tac t l ea f .  

S t rongly s t i mul a t ive plan t s such a s  po t a to , egg plan t  and tobacco , 

in duced grea ter tota l egg depo s i ti on as we l l  as in f l uen c ing the 

l o c a t ion of eggs . 

Fa c to rs a f fec ting fecundi ty 

Anaes the t i za t ion wi th carbon dio xide as prac t ised to  fac i l i ta t e  

han d l in g  o f  mo ths, had n o  e f f e c t  o n  fecun d i ty .  S ta rved mo ths l a i d  

on ly s l i gh tly mo re eggs tha n the comp l emen t  o f  ful ly deve loped e ggs 

in the ova r i e s  a t  ecl o s ion f rom the pupa . Mo ths p rovided wi th wa ter 

laid a lmo s t  twice as  many eggs but provis ion of  5% suc rose solut ion 

d i d  no t increase fecundi ty furt her . 

Mo ths kep t in the presen ce o f  pota to t ubers l a i d  up to  twi ce 

as  many eggs ove r their  l i fe span compared to mo ths n o t  so expose d .  

I so la ted p ieces of po ta to peel did no t produce this  e f f ec t . The 

fac to r ( s )  re spon s ible for th i s  s t imul a t ion of fecun d i ty appears to 

be  one of o dour as  tubers co vered wi th musl in produced  a s imilar  

e ff e c t  compa red t o  tho se to which mo ths had acc ess  to the surface . 

La rva l behaviour 

Newly ha tched f ir s t  in s tar larvae move vigo ro usly and 

con t inually  in the absence of p l ant ma t erial an d would be able to 

t ravel s eve ral met res before requi ring to loca te a suitab l e  host  

p lant  i f  eggs were laid away from the p l ant . Mean l i f e  s pan of  

s ta rved first  instar la rvae was 3-4 days a t  2 0°C and wa s no t grea tly 

influenced by rela t ive humidity at th i s  tempera ture . 
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Fi r s t  in s ta r  larvae tend.to be  pos i t ivel y  pho t o ta c t i c  b u t  do 

no t respond to mo i s ture . Th e i r  abi l i ty to lo cate ho s t  p lant ma terial 

is  poo r and no s t rongly dire c t ional response was de t e c te d . Movement  

is  arre s ted  af t e r  con t act i s  made w i th leaf  t issue of  hos t  p lan ts 

b u t  no t to  any exten t wi th non-ho s t  plan ts .  Newl y hatched f i rs t 

ins tar l a rvae begin to feed soon a f te r  coming into con t a c t  w i th 

l eave s o f  ho s t  plants  but will  no t feed to any exten t on non-ho s t  

p lan t t is sue . Di sc riminatory ab i l i t y  is thus inhe r i t e d . 

Re l a tive suscept ib i l i ty o f  po ta to cul t ivars 

Twelve named potato cul t ivars we re compared f o r  degree o f  t uber  

infe s t a t ion in  two sma l l  p l o t  t rials, one under glass and the  other  

out doo rs . Tuber  mo ths were a r t i f i c ially seeded into  the  e xperiment a l  

areas i n  each case . Sign i f i can t d i f ferences in degree o f  infe s t a t ion 

were o b t a ined be tween cul t ivars in the outdoor trial but  not in tha t  

under glass . 

In labo ra tory tes t s ,  d i f f e rences in ovipos i t ion p re f e rence were 

d e t e c t e d  be tween tubers of d i f f e ren t  cul t ivars but l e s s  so w i th 

fol iage . Di f fe rences we re a l so found be tween cul t ivars in the 

numb e rs of pupae re cove red fol l o wing the see ding o f  known numb e rs 

o f  f i r s t  in s tar larvae on to tubers . Pricking the surface o f  tubers 

resul t e d  in be t t e r  percentage re covery of pupae for all cul t ivars . 

No close  co rrelation wa s foun d  oe tween pe rcentage pupat ion and 

r e s i s tance o f  t uber skin to rupture or wi th the numb e r  o f  eyes p e r  

tub e r . S igni f ican t di fferences in fecun d i ty w e r e  reco rded acco rdin g  

to t h e  cul t i var on wh ich t h e  la rvae we re fe d .  

When cul t ivars we re ranked ac cord ing to oviposi t ion prefe rence 

(bare tuber s ) ,  pe rcenta ge pupat ion an d fecundi ty, the re wa s a close 

corre lation with rankin g based on degree o f  in f e s ta t ion in the f iel d ,  

sugge s t in g  tha t such fa c tors  a re l a rge l y  respons ible  f o r  the 

d i f f e rences in levels of infes tation found between cul t ivars unde r 

f i e l d  condi t ions . 
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