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rough es timate of thc volume of bee tles present 
in the third wee k of June wa s 5000 em ' . 

It is appr ent from thi s investigation that H . 
orl'{!olll'llsis is of no value as a predator of 
aphids on c ultivated crops because of its 
res tricted distribution . It may be important in 
th e natural control of aphid s on subalpine and 
alpin e ranges. H. caseyi may be of value. 
however. as a predator of aphids on cultivated 
crops, particularly alfalfa . 

This invest igation al so suggests that the 
availability of s uitable aggregation sites may be 
a limiting factor in the natural abundance of H . 
CiIS('yi. The number of mountains of sufficient 
altitude and with features suitable for 

aggregation sites for H. ca seyi are limited and 
the area comprising the fiv e mountain top 
aggre gation s ites is very small compared with 
the total o f th e whole study area. It is hoped 
that this re port will stimulate further in­
vf'stigation into th e feasibilit y of manipulating 
If. raseyi populations to benefit aphid control 
on agricultural crops in south-cen tral British 
Columbia. 
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ABSTRACT 
The fine structure of the stylets of the pear psylla, Psylla pyricola 

F oerster , and the greenhouse whitefly , Trialeurodes vaporariorum 
(Westwood), is described from sections studied in the electron microscope. 
Their mandibular sty lets are innervated, each containing two dendrites. 

INTRODUCTION 

The discove ry of nerv es in th e sty lets of 
aphids IForbes. 196( •. 19(.9; Parrish. ]967; 
Saxena and Chada. ](n]l. an adelgid IForbes 
and Mullick. 19 i OI. a lea fhopp er IForbes and 
Rain e. in press I. and in R hodllius 1 Pinet. 

1963.196($1 sugges ted thatthe styletsof all th e 
H emiptera-Homoptera may be innervated . 
Th e prese nt paper demonstrates nerves in th e 
styl ets of a rf'presentative of each of the 
Psyll o idea and Aleyrodoidea. two super· 
famili es of the Homoptera in whi ch inn erva tion 
of th e s tyl ets has no t previously been shown . 

The pea r psy lla. ['s y lla pyricola F oe rster. 
and th e greenhouse whitefl\, . Tria le ll ro des 

Cl lntri bu ti lfn :\ (). :24M. H t'st"a rch St ation . f"itjt)() ~ . \\ '. ;\h ri nc 
Dr .. \'ancoll H>r 8. Rr i t i ~ h Columbia. 

l'aporariorlll1l 1 W es twood I, are th e subjects of 
the present repo rt. 

MATERIALS AND METHODS 

Adult pear psy lla were from pear and adult 
f.'Teenhouse whiteflies were from fuschia . Th e 
head s were dissected from th e in sects. fixpd in 
:;0/. glutaraldehyde. po st-fix ed in 10/. osmium 
te troxid e. and d ehydrated in a graded se ries of 
Plhanol. The pea r psylla heads were embedded 
in Spurr Low-Viscosity Embedding Medium 
1 Poly sc ien ces. [n c .. Warrington. Penna . l. Th e 
whit efly head s were embedded in Epon 812 by 
th e method of Luft 11961 I. Section s were cut 
with g la ss knives on an LKB Ultrotome III. 
mOllnted on grids with carbon-colloidiGn 
supporting film s. and subsequently stain ed 
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Fig. 1. Elec tron micrograph o f a c ross-sec tion of the st y let bundle o f a pea r psy lla , Psy ll a 
pyrico la f Foers ter). Each ceillral duct co nt a ins t w() dendrit es. l' D. cent ral duct : Fd C'. food canal: 
Md:-i . mandibul a r s t,·lel. \I1 xS. maxill a r\' S!"l e t : :-il'. sali"3n' ca na l. 

Fi g. 2. El ec tron microgra ph of a IT(Jss-sec lion of the st v lel bundle of a greenhouse wh it e fl y . 
T r ia le urodes va pora r io rum fW estwold ). Eac h ce ntra l duct conta ins two dendrit es. The cell 
memhranes a nd pair of neurotubles of each dendr ite a re c1ea rl v visible. as is the r uticu la r shea th 
su rro undin g the dendriti es. Abbrev iations as in F ig. I . 
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\I'ith uranyl a('etatt' and lead citrat .. , The,' \I' pre 
t'xaminpd in a Philips ~()1I ('It'('tron mi(,r<l scopt', 

HES U LTS '\;'\1) I1I SCCSS I() 1\ 

Tht' mouthpart s of th, ' pear ps,lIa and 
~rrl\(\ llholl ~(,- whilt-'fly arC' sinlilar to thns (' of 

oth,' r Homopt e ra. a f a(,t undoubt N lly 
as,;,)('iat('(1 with th l' uniform pi(>r('in~ and 
su('king phytophagou s fp,'ding habit s of tlH' 
group, Thp mouthpart s con s is t of two pair s of 
chitinous ,wt'dle- lik .. s ty let s . a lab ium. a nd a 
labrum, Th,' std .. ts are wpll adapted for 
pie rcing plant ti s,.; u .. and for ('xtracting juic('s, 

Th!' basi(' ;;tructurt' of th .. 5t,'Ipt s of tllf' Iw ar 

psdla and th e g ree nhou se '\'hitefly is 
rt'markahly s imilar, In no:;" s('('tion" of th pir 
stylet bundl .. s 1 Fi!!s, I <'\ ~ I. tlH' outrr pair is 
the mandibular s ty let s : tlH' 'nner ,s the 
m ax i liar, s tyiPts , Th t' whol ,' s tylN bundl l' is 

('om pact ""ll't' th .. in'H' r "urfacps of the 
mandib,dar s tde ts are l'ont,n,rt'd to ('on form 
\I'ith th e outN surfaces of th e ma"illar,' s tylf'l s. 
In th .. greenhouse \I' hitefiy. marked projp('tioll s 
at th .. mar!! in s of thl' mandibular s tylet, wrap 
around th t' maxillar, s tyl f' ts to aid in till' 
('oaptation of the s tylPl bundle, Th t' maxillary 

stylN s of both arf' intPrlo ('kt'd by a series of 

ridgt's and groon' s to form the lar!!er food 
cana l and 1h e s mall .. r salivary canal betwee n 
th e ir appns<'d inn C' r s urfa cC''', Th t' maxillan 
style ts are not bilatrrally s ymmptrical. Thf' 
salivary canal is ('ontained almo st Plltin'ly in 
(IllP s tylet. th t' otlwr formin !! only thr clos ing 
,,'all, '1'111' food cana l is ce ntrally loca t r d. 
[orn1l-'d by th p appm;ition of the food ca nal s in 
both maxillan' "tyl pts, Midway in th e styl e t 
bundl f' of th t' pear ps, ' lIa . th e ,;a livar , ' canal is 
approximatf'ly 0, ,))1 in diameter and th e food 
can a l is approximal(' ly I ,,) ), in diamet pr. In th(' 
!,(reen house whi tef ly the s ,d i,'ary and fond 
canal s art' smallt'r. m ea surin!,( ()'~'»)' and 0,1)), 
r(' s pl'c t i,('ly , W l1I'n th e in s('c ts feed. saliY3 is 
pumpe d dO\\'n tlH' sali,'a rY canal and p lant "ap 
is s l,, 'ked up the fo oel ca nal. The fun ctio nal 
mouth . th pn. is at th e tip of th e maxillary 
styl f' ts , 

The mandibular , tylNs h avp a cp ntral du ct 
runnin!! from the ba se to ,war th(' ti p, lVlid,\,ay 

in th e style t. th e dianlt'ter of thi s du c t is ap­
proximately U,75)l in th e p ear p sylla and lU))I 
in til(' green house whit efly, Th e ce ntra l du ct in 
ea ch mandibular s tyl e t co nt a in s t",o dpndritPs, 
Each dendrite con s is ts of a ce ll m e mbrane . 
neurotubules . 
probab ly a 

'If'urotubul es , 

and a stru e tur t' less ma terial. 
fluid . whi ch s urround s t he 
The dpn drite itself is c lo se ly 

"urround ed by a c utic ular sh ea th, The ce ntral 
(iL,('t is probahly filled with fluid in liff' . but 
app <' ,lr:' e mpty in fix f' d sec tions, '1'111' fin!' 
stru('[urp of th p dendrit(,s i" partic ularly c lea r 
in the s" c tion of th e s tylet bundle o f th e 
!!reenlwu,p whitl'fly 1 Fi!! , ~ I, Th t' maxillary 
"tylN s do not ('on tain nC'n'ps , 

For man" Yl'ars. sty lpt s of the Hemiptera­
Homoptera wer e gf'nprally considt' rpd to 1)(' 

n l'rclle- lik r non-liyin!!. chitin ou s bristlt's , The 
t'xi s l<"H' e of ('('ntral du c ts in th !' mandibular 
"t "INs \I' a s kn()\\'Il. but nf'n'ps wpre not 
ass()(;iat l'd ,\'ith them until Pinpt 111)1> :11 
",ho,\'('d bipolar neurons in th e basps and nPryes 

rrrnnill!! into the shaft s of both th e mandibular 
and maxillan sty lets of Rhor/llills prolixll5 
Stiil. Forl)(' s il9(J(). I q()I) 1 latl'r tra('l'd two 

d, ' nelrit P'; frolll th t' base to n ear tl](' tip of tl](' 
mandibular styl e ts of th p g rf'f'n pea l' h aph id . 
,\l,"ZlIs {J "r"icaP ISIIlzt'rl, There Wf're s(, , 'pral 
pre" ' ioll s indication s of th e f'xi s tl'ncp o f th t'sf' 
!H' r\'P s in aphid s. Bradley 11960. I <)()~ 1 fOllnd 
th a t amputatin~ the tip of a mandiblliar stylet 
or in sprting tl1l' inta!'t style t tip into Yarinll s 
solution s prpypntl'd fp pdin!,: bllt !,:rpa tly 'n­
('r('aspel larvipo s ition , H r sug!,« ,,; tpd th at thi s 
n ''' pon st' dpnHHl s trat ed th p prC'SP IH'e of n pn 'es 
in th !' s tyl C' ts and obspn'rd that their central 
dll('t contained matprial that co uld be pllllrd a s 
a thre ad from th t' (' lit e nd of the " tylN, \X' l' n sler 
11l)6~ 1 show('(1 that thr cabbage ap hid. 
/1r e l'icornl t.' hra ss ica e 1 L. I. IWr(;e ivf' s tlH' 
spec ifi c fe('din !,: s timuh, ,,. s ini!!rin . with the 
stdt,ts aft e r th py ha,'p pe n e trat ed til<' lea f 
surfa ct', 

Tht' n l'r\'('s in th e stylf't s ar!' un dollb t('[lIy of 
fundam e ntal importan cf' in th t' se lection of 
ho :-; l ~ and ref'ding' s it es and in olh f' rwise 

monitorin!! s IIbs tra tps at tllf' 5t,Ipt tip s, 
I'r"bin~ and fee din!,( b e l1>lyinr. whic h ha s bppn 
, \,<, 11 s tudi .. d in ap hid s. indicates that tlH' se 
'wn' e~ s upply eon tac t c hl'm orp('(' ptor s, I ncl('('(1. 
th e \lork o f \V f'ns lf'r I I q621 m pntiorlf'd abo\'(' 
S('f'ms to co nfirm this concept. 

Both til(' pear p sylla and !,: ree nh Oll se whitf'fly 
arp ,irus \'(' c to rs, Th e ir st,' le ts and m ethod of 

k ('din!! an' id t'a lly suit pd for th e acquis ition 
and tran sm iss ion of plant "in, s!' s, TIl<' p t'ar 
psylla has bee n ShO""l to tran sm it pear d ec lill(' 
, 'irus Ijen se n p( aL. 1964/ and th e grppllhou se 

whit e fly is thf' \,pctor of beet p se udo-y e llow s 
, 'ints in Ca lifornia IDuffu s. 196 51. 1\10rf' than 
~,) oth e r plant viru s disea ses are tran smitted by 
oth e r whitdli es ICosta. 19()91, 
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