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B o r e r s a r e the most damaging and diff icult to con-
trol group of insect pests that attack shade t rees 
and shrubs. Now, af ter more than f ive years of 
exper iment ing with synthet ic sex attractants , a ma-
jor breakthrough has b e e n made in controll ing one 
important group of borers , the c learwing moths. 
T h e s e moths usually lay eggs on bark sur faces , and 
larvae hatching from the eggs tunnel into the bark. 
Consequent ly , borers are v u l n e r a b l e to insect i -
c ides only from the t ime they hatch until they c h e w 
their way under the bark sur face . It is during this 
short t ime per iod that a lethal pest ic ide res idue 
must be present on bark sur faces to prevent attack 
and damage. 

B e f o r e cance l la t ion of DDT and dieldrin regis-
t ra t ions , l a n d s c a p e m a n a g e r s a p p l i e d t h e s e 
mater ia l s in the spring b e f o r e adult e m e r g e n c e 
began, conf ident that lethal res idues would persist 
throughout the hatching period of b o r e r larvae . 
O t h e r insec t i c ides with shorter res idual l i fe must 
now be used. T h e r e f o r e , we must know w h e n adult 
b o r e r e m e r g e n c e begins so a short- l ived residual 

Larvae of a lilac borer inside a branch (above). A classic 
case of mimicry, yellow jacket (left) and the adult oak borer 
(right). 

spray can be appl ied just b e f o r e larvae begin to 
ha tch . Unti l now there has b e e n no economica l 
way to predict seasonal borer e m e r g e n c e . 

Clearwing Moths : C learwinged moths include 
some of the most common and destruct ive borers 
of t rees and shrubs. Although most moth spe-
c ies fly at night, c learwing moths fly during the 
day. T h e y r e s e m b l e wasps or b e e s in both physical 
a p p e a r a n c e and behavior , but they cannot sting. 
T h e y feed only on nectar , if at all, and probably 
live no more than a week. Consequent ly , they do 
not cause damage themselves . 

Soon af ter f e m a l e c learwing moths emerge 
from host trees or ad jacent soil, they begin to emit 
a s e x attractant odor into the air. M a l e s detect the 
odor (cal led p h e r o m o n e ) with their a n t e n n a e and 
fly upwind towards the f e m a l e until they locate 
and mate with her . 

After mating, the f e m a l e usually deposits her 
eggs in cracks and c rev ices on t ree bark. Larvae 
hatch severa l days later and b o r e b e n e a t h the bark 
w h e r e they construct gal ler ies . Feeding and tun-
nel ing by growing larvae damage the plant by 
weakening l imbs and trunks and destroying tissues 
that transport food and water throughout the tree. 

A t t r a c t a n t s f o r M a l e M o t h s : T h e c h e m i c a l 
composit ion of two c learwing moth s e x attractants 
was discovered in 1973. S i n c e that time, attractants 
have b e e n deve loped for severa l destructive 
species , including l i lac b o r e r (= ash borer) , dog-
wood borer , p e a c h t r e e borer , l esser peachtree 
borer , and sequoia pitch moth. T h e s e attrac-
tants are used inside sticky traps to capture 
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t ra te the lack of m i s t i ng and 
dr i f t w h e n you use De lavan 's 
Ra indrop nozzles to spray rail-
road, h i ghway and u t i l i t y r ights-
o f -way. Cone spray pa t te rn de-
l ivers t h o r o u g h coverage. 

Ra i l road t ruck sprayers are suc-
cess fu l l y us ing the type RA 
Ra indrop nozzles, as in Pho to A 
above. Nozzles c o m e in a w ide 
range of f l ow rate capac i t i es . 
The w i d e spray ang le means 
they can be spaced up to 6 0 " 
apar t on b o o m s , and can be 
m o u n t e d on f i xed or moveab le 
spray a rm booms . They are ava i lab le in low-cos t , 
l ong -wea r i ng ny lon. 

Pho to B above s h o w s the type 
RD Ra indrop nozzles boom-
moun ted . Used s u c c e s s f u l l y for 
seve ra l y e a r s on c o n t o u r -
ad jus tab le b o o m s for h i ghway 
r ight -o f -way spray ing , they are 

RD a l s o u s e d i n aer ia l a p p l i c a t i o n s 
to reduce spray d r i f t (as are RA 
types). 

For more i n f o rma t i on , w r i t e Delavan Corpo ra t i on , 
P.O. Box 100, Wes t Des Mo ines , Iowa 50265, or 
ca l l 515-274-1561. 

D E L / I V A N 
811 4th St., W. Des Mo ines , IA 50265 or 
20 Indus t r ia l Dr., Lex ing ton , TN 38351 

® "Raindrop" is a federally registered trademark of 
Delavan Mfg. Co., U.S. pat. 3,934,823; 3,948,444. 

Clearwing Moths 

male c learwing moths as they s e a r c h for non-
existent f emales . R e s e a r c h to develop attractants 
for males of other c learwing moth pests is con-
tinuing in severa l parts of the Uni ted States and 
throughout the world. 

Using P h e r o m o n e Traps : C learwing moth males 
a r e c a p a b l e of s e n s i n g a n d r e s p o n d i n g to 
p h e r o m o n e s up to dis tances of at least hal f a mile . 
Consequent ly , a p h e r o m o n e trap need not b e 
located direct ly in a suspected infestat ion, but can 
be placed at a site more convenient for the pesti-
c ide appl icator or l a n d s c a p e manager . Nursery-
men and orchardists can place a trap in a tree near 
their h o m e or o f f i ce w h e r e it can be inspected 
dai ly with minimum effort . This reduces costs 
associated with using the traps and maximizes 
c h a n c e s of pinpointing first e m e r g e n c e of borer 
adults. Pest control operators a re encouraged to 
use four or m o r e traps distr ibuted throughout their 
operat ing a r e a for a given b o r e r species . Traps 
should be deployed at least two w e e k s b e f o r e 
e m e r g e n c e is e x p e c t e d to begin. 

M a l e c learwings of all spec ies begin emerging 
b e f o r e females . F e m a l e s mate and typically begin 
egg lay ing the day they e m e r g e . M o r e o v e r , 
a p p r o x i m a t e l y ten days e l a p s e b e t w e e n egg 
deposit ion and larval hatch. Consequent ly , a spray 
to control a c learwing moth b o r e r spec ies should 
b e appl ied 10-14 days af ter the first male moth is 
captured in a p h e r o m o n e trap. 

Clearwings that emerge during a relat ively 
short t ime-per iod (six w e e k s or less) can be con-
t r o l l e d with a s i n g l e i n s e c t i c i d a l spray . 1 If 
e m e r g e n c e cont inues af ter s ix w e e k s following the 
first applicat ion, a second appl icat ion may b e re-
quired. Duration of the flight period can be 
m e a s u r e d by removing captured males from the 
trap at w e e k l y intervals to d e t e r m i n e if a second 
spray is necessary . 

Future of P h e r o m o n e s : Clearwing moth borer 
p h e r o m o n e t r a p s u s h e r in a n e w e r a in 
b o r e r control . T r a p s will b e ava i lab le for demon-
strat ion purposes in 1978 and on a commerc ia l 
bas is in 1979.2 T r a p capture information takes the 
guesswork out of timing borer sprays and reduces 
probabi l i ty of u n n e c e s s a r y appl icat ions . This 
sc ient i f i c approach to pest control introduces land-
s c a p e managers to the pr inc iples and pract ice of 
integrated pest m a n a g e m e n t , using all avai lable 
control tactics to m a x i m i z e pest control whi le mini-
mizing impact on the environment . 

In t h e f u t u r e , w e m a y b e a b l e to u s e 
p h e r o m o n e s more direct ly to control cer ta in insect 
pests. Perhaps enough pheromone traps can be 
used in a given a r e a to capture all male moths 
b e f o r e they can inseminate f emales . Unfert i l ized 
f e m a l e s will then deposit only infer t i le eggs which, 
of course, never hatch. We are evaluating this so-
ca l led " M a s s - T r a p p i n g " approach to borer control 
in North Dakota she l terbe l t ash trees . 

•Consult your state cooperative extension office or land grant 
university to obtain information regarding insecticides appro-
ved for use against specific borers. 

-Contact your local pesticide distributor about trap availability. 


