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ABSTRACT 

This paper summarizes a study of an infestation of German 

cockroaches (Blatella germanica L.) in a high rise apartment building 

in Vancouver and discusses the possibility of developing an integrated 

pest management ( I P M )  program for their control. 

Eradication is not practicable, nor is it an appropriate objective 

for IPM programs and consequently tolerance levels need to be 

established. Most residents were able to tolerate seeing about one 

cockroach per week, particularly if it was not in their food or cooking 

utensils, or in their bedrooms. Many of the other residents could also 

be persuaded to accept this level of infestation. 

The suppression of cockroach populations should be approached first 

by modifying the habitat, and later by applying pesticides selectively. 

Surveys of the cockroach population must be carried out regularly in 

order t o  assess the distribution and severity of the problem and to 

identify suites that need attention. Because areas that are kept too 

warm are often heavily infested, considerable benefit can be achieved by 

maintaining temperatures below 20 C. Clutter should be removed and 

cracks sealed to reduce harborage for the cockroaches. Proper 

containment of food will prevent contamination and along with increased 

sanitation will reduce the availability of food and harborage. 
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Other  procedures  t h a t  c o u l d  be i n c o r p o r a t e d  i n t o  an I P X  program 

i n c l u d e  mass t r a p p i n g ,  r e l e a s i n g  p a r a s i t e s ,  t h e  use  of r e p e l l e n t s  and 

t h e  r e l e a s e  of s t e r i l e  cockroaches .  

It is concluded t h a t  a management program f o r  cockroaches  c o u l d  be 

developed and would have t h e  advan tages  of b e i n g  a  more long term 

s o l u t i o n  and of r e q u i r i n g  l e s s  use  of p e s t i c i d e s  than o t h e r  c o n t r o l  

a p p r o a c h e s ,  bu t  would have t h e  d i s a d v a n t a g e  of b e i n g  much more c o s t l y .  
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INTRODUCTION 

To many r e s i d e n t s  of B r i t i s h  Columbia, cockroaches a r e  assumed t o  

be fo re ign  p e s t s  encountered only during vaca t ions  i n  Mexico or Hawaii. 

Few people w i l l  ever  encounter a  cockroach i n  a  western Canadian 

residence and thus most w i l l  always be unaware of t he  d i f f i c u l t i e s .  of 

f ind ing  s a t i s f a c t o r y  s o l u t i o n s  fo r  cockroach i n f e s t a t i o n s .  

Although l e s s  common than many other  household p e s t s  i n  t h i s  . 

province,  cockroaches,  mostly B l a t e l l a  germanica L . ,  do occur in  

some dwell ings and occas iona l ly  develop high popula t ions .  Applicat ion 

of i n s e c t i c i d e s  w i l l  o f t e n  suppress the popula t ion ,  but  t h e i r  e f f e c t  i s  

sho r t  l i v e d  and thus  the  problem f r equen t ly  r e c u r s  t h r e e  t o  twelve 

months a f t e r  the  t rea tment .  Many i n f e s t a t i o n s  a r e  s tubbornly  p e r s i s t e n t  

and may not  be e r a d i c a t e d  even a f t e r  ex t ens ive  and r e g u l a r  app l i ca t ions  

of chemicals .  This  i s  o f t en  cont ra ry  t o  t he  expec ta t ions  of the  publ ic  

which mistakenly b e l i e v e s  t h a t  e f f e c t i v e  c o n t r o l  i s  e a s i l y  achieved f o r  

a l l  pes t  problems. 

The widespread concern t h a t  exposure t o  chemicals may be harmful 

o f t e n  r e s u l t s  i n  oppos i t ion  t o  the a p p l i c a t i o n  of p e s t i c i d e s  by the  

r e s i d e n t s .  Quest ions about the harmful e f f e c t s  of p e s t i c i d e s  r a i s e d  

during these  con f ron ta t ions  cannot be given conclus ive  answers and thus 

few opinions a r e  ever  changed. 



Many non-chemical techniques have been demonstrated t o  g ive  p a r t i a l  

c o n t r o l ,  but  no one approach has been a b l e  t o  g ive  adequate  r e s u l t s  by 

i t s e l f .  This paper explores  the  p o s s i b i l i t y  t h a t  a  s e l e c t i o n  of t hese  

p a r t i a l l y  s u c c e s s f u l  techniques brought toge ther  i n  an i n t e g r a t e d  pes t  

management (IPM) program would provide a  s a t i s f a c t o r y  s o l u t i o n  t o  the 

problem of cockroach i n f e s t a t i o n s .  

An IPM approach would d i f f e r  from s tandard  c o n t r o l  p r a c t i c e s  i n  

t h a t  i t  would use a  number of t a c t i c s  i n  order  t o  maintain the  problem 

below an e s t a b l i s h e d  th re sho ld ,  r a t h e r  than using only i n s e c t i c i d e s  i n  

an a t tempt  t o  e r a d i c a t e  t he  i n f e s t a t i o n .  It would inc lude  publ ic  

educat ion and would al low f o r  ex tens ive  contac t  with r e s i d e n t s .  To 

reduce the  number of cockroaches,  environmental-modification t a c t i c s  

would be emphasized and r egu la r  building-wide surveys us ing  t r a p s  would 

be used t o  ~ r o v i d e  information on progress .  Use of i n s e c t i c i d e s  would be 

much more l i m i t e d  than i n  a  r egu la r  c o n t r o l  program, and would be chosen 

a s  the l a s t ,  r a t h e r  than the  f i r s t  r e s o r t .  

The major reason f o r  c o n t r o l l i n g  cockroaches i s  t o  a l l e v i a t e  the  

anx ie ty  experienced by r e s i d e n t s  of i n f e s t e d  dwell ings.  The o f t e n  c i t e d  

d i sease  vec tor  p o t e n t i a l  of cockroaches i s  not a  s e r i o u s  t h r e a t  in 

southwestern B r i t i s h  Columbia and i s  t he re fo re  not  a  p re s s ing  reason f o r  

i n s t i t u t i n g  c o n t r o l .  Cockroaches a r e  not a  common pes t  i n  western 

Canada thus people a r e  l e s s  l i k e l y  t o  t o l e r a t e  them than  a r e  i n h a b i t a n t s  

of c i t i e s  where i n f e s t a t i o n s  a r e  widespread. Tolerance t h e r e f o r e  plays 

a  prominent r o l e  i n  the  problem of i n f e s t a t i o n s  i n  t h i s  a r e a .  



Most cockroach  problems a r e  c o n f i n e d  t o  h i g h  d e n s i t y  hous ing ,  such 

a s  apar tment  b u i l d i n g s ,  o r  t o  commercial e s t a b l i s h m e n t s ,  p a r t i c u l a r l y  

where food i s  p r e p a r e d .  Cockroach problems i n  s i n g l e - u n i t  housing 

accoun t  f o r  on ly  a  s m a l l  pe rcen tage  of a l l  i n f e s t a t i o n s  i n  B r i t i s h  

Columbia. When houses  do become i n f e s t e d ,  t h e  p o p u l a t i o n s  a r e  g e n e r a l l y  

smal l  and w i l l  sometimes c o l l a p s e  on t h e i r  own a f t e r  one o r  two y e a r s .  

Apparent ly  some env i ronmenta l  f a c t o r ,  o r  f a c t o r s ,  n e c e s s a r y  f o r  

cockroach p r o l i f e r a t i o n  a r e  l a c k i n g  i n  t h e  b u i l d i n g s  i n  t h i s  r e g i o n  and 

t h u s  t h e  u s u a l  h i g h  r a t e  of p o p u l a t i o n  growth i s  h i n d e r e d .  

Sou thwes te rn  B r i t i s h  Columbia i s  c o n s i d e r e d  th roughout  this paper  

a s  a  u n i t  a r e a  because  of i t s  u n i f o r m i t y  o f  c l i m a t e ,  c u l t u r e  and 

l e g i s l a t i o n .  I t  i n c l u d e s  t h e  a r e a s  known l o c a l l y  a s  t h e  lower mainland 

and s o u t h e r n  Vancouver I s l a n d  and i n c l u d e s  t h e  c i t i e s  of Vancouver and 

V i c t o r i a .  The combined p o p u l a t i o n  of  s o u t h w e s t e r n  B r i t i s h  Columbia i s  

a b o u t  1 .5  m i l l i o n .  

D e s p i t e  t h e  r e g i o n ' s  m i l d  w i n t e r s  and modera te  summers, t h e  

t e m p e r a t u r e s  a r e  t o o  low f o r  cockroaches  t o  s u r v i v e  o u t d o o r s  d u r i n g  a  

l a r g e  p a r t  of t h e  y e a r .  The r e l a t i v e  humid i ty  i s  moderate  d e s p i t e  t h e  

a r e a ' s  p rox imi ty  t o  t h e  ocean and h i g h  r a i n f a l l .  

Although t h e r e  a r e  some o l d  and d i l a p i d a t e d  b u i l d i n g s  i n  

sou thwes te rn  B r i t i s h  Columbia t h e y  a r e  uncommon and a r e  no t  u s u a l l y  

i n f e s t e d  w i t h  c o c k r o a c h e s .  

P a r t  of t h e  i n f o r m a t i o n  i n  t h i s  paper  i s  based  on s t u d i e s  conducted 

on a  cockroach i n f e s t a t i o n  i n  a  Vancouver apar tment  b u i l d i n g ,  known a s  

t h e  Acadia High R i s e ,  from A p r i l  1980 t o  May 1982 (appendix  1 ) .  

Supplementary i n f o r m a t i o n  was o b t a i n e d  from o b s e r v a t i o n s  of four  o t h e r  



bui ld ings  and from a  review of publ ished l i t e r a t u r e .  

Laboratory co lon ie s  of cockroaches were maintained f o r  use in  

behaviour and tox ico log ica l  observa t ions .  The i n s e c t s  were obtained 

from an apartment i n  November 1981 and were housed i n  f i v e  ga l lon  

aquariums i n  which cardboard egg ca r tons  were placed fo r  s h e l t e r .  The 

i n s e c t s  were prevented from escaping by the  a p p l i c a t i o n  of petroleum 

j e l l y  t o  the  upper wa l l s  of the  cage. In  some cases  "Fluon" was used 

(Ebeling and Wagner 1963) and was found t o  be a  more e f f e c t i v e  b a r r i e r  

and much l e s s  messy than the  j e l l y .  

An IPM program was never f u l l y  e s t a b l i s h e d  a t  Acadia thus the f a t e  

of the  i n f e s t a t i o n  a t  t h a t  s i t e  cannot be used a s  a  measurement of ZPM 

e f f e c t i v e n e s s .  Af te r  September 1982 the  programs t h a t . h a d  been 

i n s t i t u t e d  during t h i s  s tudy  were abandoned and the  problem was turned 

over t o  a  l o c a l  pes t  c o n t r o l  f i rm.  I t  i s  a l s o  important t o  note  t h a t  

a l l  the  techniques mentioned i n  t h i s  paper were not f i e l d  t e s t e d ,  thus 

t h i s  r epo r t  should be considered a s  a  guide t o  t he  d i f f e r e n t  approaches 

r a t h e r  than a s  v e r i f i c a t i o n  of t h e i r  usefu lness .  

The scope of t h i s  t h e s i s  i s  l imi t ed  t o  the  problem of German 

cockroach i n f e s t a t i o n s  i n  high d e n s i t y  r e n t a l  housing. Although t h i s  i s  

i n  s p e c i f i c  r e f e rence  t o  t he  s i t u a t i o n s  encountered i n  southwestern 

B r i t i s h  Columbia, p a r t s  of t h i s  r e p o r t  w i l l  have relevance t o  cockroach 

i n f e s t a t i o n s  elsewhere i n  the  world,  p a r t i c u l a r l y  o u t s i d e  the  t r o p i c s .  

The o ther  cockroach s p e c i e s ,  p a r t i c u l a r l y  Pe r ip l ane t a  americana 

and B l a t t a  o r i e n t a l i s ,  d i f f e r  s i g n i f i c a n t l y  i n  t h e i r  ecology and 

thus would probably r e q u i r e  a  d i f f e r e n t  approach from t h a t  descr ibed  

here  f o r  the German cockroach. 



BIOLOGY OF THE GERMAN COCKROACH 

The reviews by Cornwell (1968) and Guthr ie  and T inda l l  (1968) cover 

cockroach biology i n  grea t  d e t a i l  and a r e  a va luab le  a s s e t  t o  s t u d i e s  i n  

t h i s  a r e a .  

ORIGIN AND SYSTEMATICS 

Cockroaches a r e  o f t en  c i t e d  f o r  t h e i r  p r i m i t i v e  appearance and 

c l o s e  resemblance t o  anc ien t  f o s s i l  forms (Cornwell 1968,   be fin^ 1975). 

Their s i m i l a r i t y  t o  te rmi tes  i s  apparent  from t h e i r  body shape and wing 

venat ion  a s  we l l  a s  from the  presence of i n t e s t i n a l  protozoa i n  some 

spec i e s  (McKit t r ick 1964).  

I n  t h e  c l a s s i f i c a t i o n  scheme of McKit t r ick (1964) cockroaches a r e  

grouped toge the r  i n  the  superfamily B l a t t o i d e a  under t h e  order  

Or thoptera .  A t  l e a s t  f i v e  f ami l i e s  a r e  recognized wi th in  North America. 

The family B l a t e l l i d a e  i s  a l a r g e  group,  most of which a r e  1 2  mm, 

or  l e s s ,  i n  l eng th .  I t  conta ins  two important p e s t  spec i e s  Supel la  

longipa lpa  (F . )  and B l a t e l l a  germanica L. Also of no te  i s  the 

cockroach B l a t e l l a  vaga L . ,  an outdoor spec i e s  t h a t  i s  common i n  

some p a r t s  of t he  world,  but has never been e s t a b l i s h e d  i n  Canada. 

Although morphological ly  s imi l a r  t o  the  German cockroach, i t  only 

occas iona l ly  invades homes and i t  not  considered a problem pest spec ies  

(Cornwell 1968). German cockroaches ( p l a t e  1) a r e  
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Plate 1 : ADULT FEMALE COCKROACHES 



readily distinguished from other common cockroaches by two longitudinal 

black markings visible on the pronotal shield. In younger nymphs these 

lines apear as a single dot. 

Although now cosmopolitan, German cockroaches probably originated 

in northeastern Africa and were introduced to Asia Minor several 

centuries ago, and later to Europe and the Americas (Rehn 1945). They 

are known under various common names including croton bug, shiner and 

steamfly. Although they are not a very common pest in western Canada, 

infestations are very abundant in some eastern cities such as Toronto. 

Mampe (1972), in his report on a survey of American pest control 

operations, claimed that the German cockroach was the most important 

household insect pest in United States. 



LIFE CYCLE 

Since many of the  c h a r a c t e r i s t i c s  of cockroach biology vary 

according t o  the n a t u r e  of t he  environment,  cau t ion  i s  necessary i n  

making g e n e r a l i z a t i o n s  about a l l  i n f e s t a t i o n s  (Kunkel 1966, T s u j i  and 

Mizuno 1972, 1973 , Gould 1941, Haydak 1953 Melampy and Maynard 1937 1. 

It  i s  important t o  note  t h a t  f i e l d  popula t ions  w i l l  have more prolonged 

development and l i f e s p a n s  (Ogata 1976) and lower fecundi ty  than those 

descr ibed in  publ ished r e p o r t s ,  most of which a r e  based on s t u d i e s  

conducted on well-fed co lonies  maintained a t  high temperatures .  

Although the  l i f e s p a n  of a  German cockroach i s  gene ra l ly  about 190 

days some may su rv ive  up t o  360 days (Wi l l i s  -- e t  a l .  1958) or  longer 

(Guthrie  and T i n d a l l  1968).  

The success  of t h e  cockroach i n  co loniz ing  new environments i s  due 

i n  p a r t ,  t o  i t s  a b i l i t y  t o  produce a  l a r g e  number of eggs and thus 

a s su re  s u r v i v a l  f o r  a  s u b s t a n t i a l  number of i t s  descendants .  

The embryos a r e  contained i n  an oblong case  (ootheca)  about 3  mm 

wide and 8  mm long which i s  c a r r i e d  by the  female u n t i l  t he  time of 

nymphal emergence; about 17 days a f t e r  the  ootheca i s  f i r s t  v i s i b l e .  An 

ootheca gene ra l ly  con ta ins  30 t o  40 eggs, however the  number may be a s  

low as  3  or  a s  h igh  a s  50 ( W i l l i s  e t  a l .  1958).  -- 
8 



Although c e r t a i n  s t i m u l i ,  p a r t i c u l a r l y  exposure t o  i n s e c t i c i d e s ,  

w i l l  cause a female t o  drop the  ootheca prematurely,  only those wi th in  7 

days of ha tch ing  w i l l  surv ive  (Parker  and Campbell 1940). 

NYMPHAL PERIOD 

German cockroaches undergo simple metamorphosis, with f i v e  t o  seven 

i n s t a r s  p r i o r  t o  molt ing t o  the a d u l t  form. The t o t a l  nymphal per iod 

l a s t s  f o r  40 t o  50 days (Ross e t  a l .  1981, W i l l i s  e t  a l .  1958). -- -- 
F i r s t  and second s t a g e  nymphs a r e  3 t o  5 mm long and appear almost 

completely b lack .  To the  layperson,  they more resemble a n t s  o r  small  

s p i d e r s  than cockroaches  beli ling 1975). M o r t a l i t y  i n  the  e a r l y  s t ages  

i s  h i g h ,  perhaps due t o  t h e i r  s e n s i t i v i t y  t o  d e s i c c a t i o n .  Af te r  each 

moult t h e i r  appearance changes s l i g h t l y .  The most conspicuous 

d i f f e r e n c e s  a r e  the  increase  i n  s i z e ,  the  broadening of t h e  l i gh t - t an  

coloured markings on the body and a  lengthening of t he  antennae.  

Determination of i n s t a r  s t ages  can be done by counting the  number of 

segments i n  the  c e r c i  and by measuring the pronota l  width (Tanaka and 

Hasegawa 1979 ) . 



Adul t s  s u r v i v e  f o r  abou t  128 days (males )  t o  153 days  ( f e m a l e s )  

( W i l l i s  -- e t  a l .  1 9 5 8 ) .  They a r e  d i s t i n g u i s h e d  from nymphs by t h e  

p resence  of wings and by t h e i r  l i g h t  c o l o u r  and l a r g e  s i z e .  The wings 

a r e  t h i n  and membranous a n d ,  a l t h o u g h  c a p a b l e  of  s u s t a i n i n g  f l i g h t ,  a r e  

a lmost  never  used f o r  t h i s  purpose .  Adul t s  a r e  a l s o  s w i f t e r  r u n n e r s  and 

a r e  more r e c l u s i v e  than  nymphs. 

The s e x e s  a r e  r e a d i l y  d i s t i n g u i s h e d  among t h e  a d u l t s  by t h e  . 

females '  l a r g e r  s i z e  and more rounded abdomen. Males have a  s l e n d e r  

appearance  and a  d i s t i n c t l y  p o i n t e d  body. Cockroaches mate  a  few days 

a f t e r  m o l t i n g  t o  t h e  a d u l t  form. Although t h e  female  r e q u i r e s  on ly  one 

mat ing i n  h e r  l i f e t i m e ,  s h e  g e n e r a l l y  w i l l  c o p u l a t e  s e v e r a l  t imes .  The 
-\ 

f i r s t  sperm p a c k e t  f e r t i l i z e s  most o r  a l l  o f  t h e  eggs  produced by t h e  

female  and t h u s  t h e  g e n e t i c  d o n a t i o n  of a l l  subsequen t  ma t ings  i s  v e r y  

smal l  (Cochran 1979 ) . Product  ion  of v i a b l e  progeny by p a r t h e n o g e n e s i s  

does t a k e  p l a c e  i n  some cockroach s p e c i e s  b u t  is  n o t  known t o  occur  

among German cockroach  females  (Roth and Willis 1956,  Willis -- e t  a l .  

1958) .  

Cockroach c o u r t s h i p  i s  h i g h l y  s t e r e o t y p e d  and i s  t r i g g e r e d  by t h e  

r e c e p t i o n  of a  n o n - v o l a t i l e  pheromone by t h e  male  th rough  p h y s i c a l  

c o n t a c t  w i t h  t h e  c u t i c l e  of t h e  female ( N i s h i d a  e t  a l .  1975) .  Male -- 
cockroaches  b e g i n  t h e i r  c o u r t s h i p  r i t u a l  w i t h  a  wing r a i s i n g  a c t i o n  t h u s  

exposing t h e  d o r s a l  g l a n d s  which produce a  s u b s t a n c e  on which t h e  female  

w i l l  f e e d .  The male  t h e n  pushes h i s  abdomen under  t h e  female  and c l a s p s  



her  g e n i t a l i a  f i r m l y  t o  p r e v e n t  h e r  e scape  and b e g i n s  c o p u l a t i o n  

(Cornwell  1968,  Roth and W i l l i s  1952) .  

Most females  w i l l  b e a r  f o u r  t o  e i g h t  oo thecae  d u r i n g  t h e i r  l i f e t i m e  

of which t h e  e a r l i e r  ones w i l l  produce t h e  g r e a t e r  number of young. 

Although of on ly  34 days e l a p s e s  between t h e  h a t c h i n g  of s u c c e s s i v e  

oo thecae  i n  l a b o r a t o r y  c o l o n i e s  ( W i l l i s  -- e t  a l .  1958)  d a t a  from f i e l d  

p o p u l a t i o n s  s u g g e s t  t h a t  a  s u b s t a n t i a l l y  l a r g e r  p a r t  of  t h e  a d u l t  female  

p o p u l a t i o n  i s  r e p r o d u c t i v e l y  i n a c t i v e  than  would be  e x p e c t e d  from t h i s  

f i g u r e  ( K e i l  1981) .  



ENVIRONMENTAL REQUIREMENTS 

If German cockroaches could thrive anywhere in a building, the 

prospects for their control would be much reduced. Fortunately however, 

they are usually confined to the kitchens and bathrooms, presumably 

because of their requirements for harborage, heat and water, which are 

all available in these locations. 

Further details of these environmental requirements are discusged 

later in the section on environmental modification. 

MOWMENT AND DISPERSAL 

An understanding of cockroach movement is essential for the 

prediction of infestations. It is also needed to .evaluate the potential 

for physically sealing the apartment to reduce cockroach problems and 

for understanding the potential efficacy of traps. 

That cockroaches are nocturnal is well known to most people. 

Harker (1956, 1960), working with - P. americana, showed that the 

cockroach's activity is mostly concentrated in the four to eight hours 

following the onset of darkness and that the insects accustom themselves 

to a specific diurnal cycle which will not immediately change even if 

the photoperiod is altered. 



Consequent ly ,  i f  a  r e s iden t  normally t u r n s  out  the  l i g h t  and goes 

t o  bed a t  10:OO P.M., when t h i s  p a t t e r n  i s  broken,  perhaps because of a  

pa r ty  or  l a t e  n i g h t  s tudying ,  the  cockroaches w i l l  begin t h e i r  foraging 

a t  10:OO even though the  l i g h t s  a r e  s t i l l  on. 

Af te r  a  few days i n  a  new l i g h t  regime t h e  cockroaches w i l l  

r e a d j u s t  t h e i r  a c t i v i t y  cyc l e s  t o  minimize t h e i r  exposure t o  t he  l i g h t .  

Harker showed t h a t  d i u r n a l  rhythms a r e  c o n t r o l l e d  by s e c r e t i o n s  from t h e  

cockroaches suboesophageal gangl ia  which is in f luenced  by s t i m u l i  

rece ived  through t h e  eyes .  Maintenance of the  a c t i v i t y  cyc l e  is  

dependent on an a l t e r n a t i n g  l i g h t  - dark regime and is  l o s t  under the  

cond i t i ons  of cont inuous l i g h t  or dark. The ope ra t i on  of t he  d i u r n a l  

rhythm i s  s i m i l a r  i n  a l l  major cockroach s p e c i e s .  Hocking (1958) i n  a  

s tudy on the  a c t i v i t y  of the  German cockroach concluded t h a t  i t  d i d  not  

have any e s s e n t i a l  f e a t u r e s  t h a t  d i f f e r e d  from Harke r ' s  f i nd ings  with 

t h e  American cockroach. 

Cockroach movement occurs  a s  a  r e s u l t  of one or  more of a  number of 

behavioura l  components; t o  f i nd  a  more f avo rab l e  environment,  t o  move 

away from adverse  s t i m u l i ,  t o  search  f o r  food o r  water  o r  f o r  mating 

purposes.  It i s  in f luenced  by enviromental f a c t o r s  which inc lude  

tempera ture ,  humidi ty  and l i g h t  i n t e n s i t y .  To i n i t i a t e  movement, both 

mo t iva t iona l  and environmental f a c t o r s  must be  a p p r o p r i a t e  (Ebel ing 

1975).  



Cockroaches do not move cont inuous ly .  Even under s i m i l a r  

environmental cond i t i ons  a l l  cockroaches do not e x h i b i t  the  same amount 

of a c t i v i t y .  Hocking (1958) found the  number of excurs ions  made by 

twelve a d u l t s  t o  food a t  n igh t  v a r i e d  from 8  t o  55. H i s  r e s u l t s  a l s o  

showed t h a t  females were more a c t i v e  than males ,  and t h a t  i n s e c t s  t h a t  

became exces s ive ly  a c t i v e  u sua l ly  d i ed  i n  t h r e e  t o  four  weeks t ime. 

Ac t iv i t y  i s  probably in f luenced  by many b i o t i c  f a c t o r s  i nc lud ing  age ,  

develomental s t a g e ,  h e a l t h  and n u t r i t i o n a l  s t a t u s ,  a l though no s t u d i e s  

a r e  a v a i l a b l e  t o  confirm t h i s .  

DISPERSAL WITHIN BUILDINGS 

A mark-and-recapture s tudy  conducted i n  a  two-storey apartment by 

Owens (1980) i nd i ca t ed  t h a t  up t o  30% of t he  a d u l t  German cockroach 

popula t ion  w i l l  move between ad j acen t  dwel l ings  over a  seven day per iod .  

Akers and Robinson (1981) have a l s o  shown t h a t  movement occurs  between 

ad j acen t  r e n t a l  u n i t s .  S tud i e s  of P. americana ( ~ a c k s o n  and Mair - 
1961) and - P. f u l i g i n o s a  (F l ee t  e t  a l .  1978) have demonstrated -- 
t he  a b i l i t y  of o the r  s p e c i e s  t o  move long d i s t a n c e s  a s  w e l l .  

The r a t e  of cockroach d i s p e r s a l  i s  i nc reased  by t h e  presence of 

unobstructed d i s p e r s a l  c o r r i d o r s ,  p a r t i c u l a r l y  sewers and pipe chu te s .  

Although they a r e  ab l e  t o  squeeze through i n c r e d i b l y  narrow c r a c k s ,  a  

d r i v i n g  fo rce  must be p re sen t  t o  coax t h e  i n s e c t s  through an o r i f i c e .  

Ebel ing (1975) found t h a t  a f t e r  24 hours only 8% of a  group of 100 adu l t s  



moved through a  2 mm a p e r t u r e  t o  a  darkened refuge i n  the  ad jo in ing  

a rea .  When the a p e r t u r e  was loca t ed  in  the  c e i l i n g  of a  t e s t  

compartment, no i n s e c t s  moved through the opening. 

DISPERSAL INTO BUILDINGS 

Although i t  i s  not poss ib l e  t o  say with c e r t a i n t y  how cockroaches 

co lonize  bu i ld ings  i n  southwestern B r i t i s h  Columbia, i t  i s  probable t h a t  

they a r e  introduced along with the  personal belongings of new r e s i d e n t s  

who a r r i v e  from another  i n f e s t e d  dwell ing,  o r  a r e  introduced with food 

obtained a t  an i n f e s t e d  es tab l i shment .  

Of six t e n a n t s  contac ted  a f t e r  they had moved from i n f e s t e d  s u i t e s  

i n  Acadia t o  apartments  i n  o the r  p a r t s  of the  c i t y ,  only one had s ighted  

any cockroaches a f t e r  moving i n t o  t h e i r  new premises.  

The occurrence of and f a i l u r e  t o  con t ro l  cockroach i n f e s t a t i o n s  i s  

o f t en  blamed on the  co lon iza t ion  of the  bu i ld ing  by outdoor r e s e r v o i r  

populat ions (Mal l i s  1969, Piper and Frankie 1978a, Jackson and Maeir 

1955, 1961). Ce r t a in ly  i n  any s i t u a t i o n  where outdoor s u r v i v a l  i s  

favored,  i n f l u x  from e x t e r n a l  populat ions i s  l i k e l y  t o  be a  s e r ious  

problem. The mig ra t ions  of German cockroaches between bu i ld ings  t h a t  

have been noted (Mal l i s  1969) i n d i c a t e  t h a t  the  i n s e c t s  need only 

survive fo r  s h o r t  per iods  ou t s ide  i n  order  t o  pioneer new i n f e s t a t i o n s .  



A r e p o r t  by Beatson and Dripps  (1972)  of cockroaches  i n  a  ga rbage  

dump i n  England would l e a d  one t o  c o n c l u d e  t h a t  outdoor p r o l i f e r a t i o n  of  

cockroaches  i n  n o r t h  t empera te  a r e a s  i s  p o s s i b l e .  However i t  is  l i k e l y  

t h a t  such i n c i d e n t s  a r e  i s o l a t e d  and a r e  due t o  unusual  c i r c u m s t a n c e s ,  

p robab ly  i n  t h i s  c a s e  from t h e  h e a t  g e n e r a t e d  by t h e  decomposing r e f u s e .  

I n  normal c i r c u m s t a n c e s ,  German cockroaches  would not  s u r v i v e .  T s u j i  

and Mizuno (1973) showed t h a t  no  s t a g e  of t h e  German cockroach c o u l d  

s u r v i v e  a for ty-day c h i l l i n g  a t  5 C ,  i n d i c a t i n g  t h a t  any i n d i v i d u a l s  

t h a t  were o u t s i d e  d u r i n g  t h e  w i n t e r  months would c e r t a i n l y  d i e .  

No r e p o r t s  have been made of  o u t d o o r  cockroach p o p u l a t i o n s  i n  

s o u t h w e s t e r n  B r i t i s h  Columbia. Four f i e l d  t r i p s  made around t h e  s t u d y  

s i t e  f a i l e d  t o  d e t e c t  any cockroaches  around t h e  b u i l d i n g ,  o r  on any 

ou tdoor  s t r u c t u r e ,  n o r  were any of  t h e  n e a r b y  b u i l d i n g s  i n f e s t e d .  On 

t h e s e  g rounds ,  r e i n f e s t a t i o n  of t h e  High R i s e  from outdoor  r e s e r v o i r s  

seems improbable.  



POPULATION DYNAMICS 

Populat ions of German cockroaches in  apartments  undergo frequent  

changes i n  age s t r u c t u r e  and population s i z e  (Ross and Wright 1977, Keil  

1981, Grothaus -- e t  a l .  1981). An understanding of t hese  dynamics i s  

important f o r  both the  p red ic t ion  of damage and fo r  t he  eva lua t ion  of 

c o n t r o l  techniques .  

The r a p i d  growth of populations i s  an important  f a c t o r  i n  the  

p e r s i s t e n c e  of German cockroach problems. T h e o r e t i c a l l y ,  i f  optimal 

growth cond i t i ons  e x i s t e d  and no mor t a l i t y  occurred ,  a  s i n g l e  gravid 

adu l t  female could  produce twenty m i l l i o n  descendants  i n  one year 

(Grothaus -- e t  a l .  1981). Even the most e f f e c t i v e  p e s t i c i d e s  a r e  

l i k e l y  t o  leave  a  few surv ivors  and which w i l l  be a b l e  t o  reproduce and 

r ep lace  the  e l imina ted  ind iv idua ls  wi th in  a r e l a t i v e l y  s h o r t  per iod ,  

t h e r e f o r e  key t o  managing cockroach problems i s  t o  concen t r a t e  on 

reducing the  growth r a t e  r a t h e r  than causing m o r t a l i t y .  

Natural  causes  of m o r t a l i t y  among cockroaches a r e  not  wel l  

documented. Diseases  a r e  preva len t  i n  most popula t ions  (Tsai  and C a h i l l  

1970) but a r e  not  normally l e t h a l  t o  the h o s t .  Diet a l s o  seems t o  play 

a  p a r t  i n  l ongev i ty  (Haydak 1953). I t  seemed t o  me from casua l  

observa t ions  of t h e  co lon ie s  maintained dur ing  the  s tudy  t h a t  about 90% 

of the  nymphs surv ived  t o  adulthood, which i s  c o n s i s t e n t  with the  

sugges t ions  of Grothaus -- e t  a l .  (1981). O f  more s i g n i f i c a n c e  t o  the  

growth of cockroach populat ions a r e  those f a c t o r s  which modify the 

i n s e c t ' s  developmental and reproduct ive r a t e  (Grothaus -- e t  a l .  1981). 



Among t h e s e  a r e  t e m p e r a t u r e  ( T s u j i  and Mizuno 1972) ,  cockroach  d e n s i t y  

(Kaniyama and Ogata 1 9 7 7 ) ,  d i e t  (Melampy and Maynard 1937)  and t h e  

a v a i l a b i l i t y  of food (Kunkel 1966,  Mue l le r  1978) .  

F a c t o r s  governing t h e  maximum p o p u l a t i o n  s i z e  o r  c a r r y i n g  c a p a c i t y  

of apa r tment  environments  have n o t  been e s t a b l i s h e d .  Obviously  

p o p u l a t i o n s  cannot  expand i n d e f i n i t e l y ,  and t h u s  some upper  l i m i t  must 

e x i s t .  The o b s e r v a t i o n s  of K e i l  (1981) and Owens (1980) t h a t  

p o p u l a t i o n s  a r e  l i m i t e d  by a v a i l a b i l i t y  of  ha rborage  is  c o n s i s t e n t  w i t h  

o b s e r v a t i o n s  made d u r i n g  t h e  s t u d y  a t  Acadia.  This  p o i n t  w i l l  be 

d i s c u s s e d  f u r t h e r  under t h e  h e a d i n g  of S a n i t a t i o n .  

Assess ing  t h e  i s o l a t i o n  of p o p u l a t i o n s  w i t h i n  b u i l d i n g s  i s  

s i m i l a r i l y  d i f f i c u l t .  The d e g r e e  of  movement and i n t e r b r e e d i n g  between 

apar tments  has  no t  been s t u d i e d  and p robab ly  v a r i e s  g r e a t l y  w i t h  

d i f f e r e n t  b u i l d i n g  c o n s t r u c t i o n s .  Consequent ly  i t  i s  n o t  p o s s i b l e  t o  

say  whether  c o n t r o l l i n g  t h e  cockroaches  i n  one apar tment  w i l l  a f f e c t  t h e  

p o p u l a t i o n  l e v e l  i n  o t h e r  d w e l l i n g s .  

Lack of i n f o r m a t i o n  on t h e  p o p u l a t i o n  p r o c e s s e s  of  u rban  

cockroaches  c a u s e s  s i g n i f i c a n t  problems i n  t h e  e v a l u a t i o n  of  cockroach  

c o n t r o l .  For example,  i n  a  paper  by Barak e t  a l .  (1977) t h e  -- 
e f f i c i a n c y  of cockroach t r a p s  was e v a l u a t e d  by comparing c a p t u r e s  d u r i n g  

t h e  f i r s t  week w i t h  c a p t u r e s  d u r i n g  each of  t h e  f o l l o w i n g  weeks.  T h i s  

p r a c t i c e  i s  o f t e n  used b e c a u s e  i t  i s  no t  p o s s i b l e  t o  f i n d  two 

i n f e s t a t i o n s  t h a t  a r e  s u f f i c i e n t l y  s i m i l a r  t h a t  one c o u l d  be  used a s  a n  

independent  c o n t r o l  f o r  t h e  o t h e r .  U n f o r t u n a t e l y  i t  i g n o r e s  t h e  

p o s s i b i l i t y  t h a t  p o p u l a t i o n s  w i l l  n a t u r a l l y  f l u c t u a t e  over  t i m e ,  t h u s  



the observed changes in the population may not be due to the control 

tactic employed. The authors, who suggest that failure of the 

population to increase during deployment of traps is an indication of 

some control being exerted, are assuming that the population size is not 

limited by a fixed carrying capacity. 



DAMAGE CAUSED BY COCKROACHES 

Although cockroaches a r e  known as  p o t e n t i a l  vec to r s  of human 

d i s e a s e ,  the  more r e a l i s t i c  reason f o r  c o n t r o l l i n g  them i s  t o  

m i t i g a t e  t he  revuls ion  experienced by r e s i d e n t s .  

THE ROLE OF COCKROACHES I N  THE SPREAD OF DISEASE 

The h e a l t h  hazard of German cockroach i n f e s t a t i o n s  i s  o f t e n  

ove r s t a t ed .  Claims commonly made by some pest  c o n t r o l  ope ra to r s  of high 

r i s k  of i n f e c t i o n s  from d i s e a s e s  c a r r i e d  by the  German cockroach a r e  

usua l ly  g r e a t l y  exaggerated and misleading.  

It i s  erroneous t o  assume t h a t  because some spec i e s  of cockroaches 

have been demonstrated t o  c a r r y  d i sease  organisms i n  some s i t u a t i o n s ,  

t h a t  a l l  cockroach spec i e s  w i l l  c a r r y  these  d i seases  i n  a l l  

s i t u a t i o n s .  I t  has a l s o  not  been proved t h a t  these  cockroaches could 

and would pass on i n f e c t i o u s  agents  t o  r e s i d e n t s  of i n f e s t e d  dwel l ings .  

The suppos i t ion  t h a t  a l l  cockroach i n f e s t a t i o n s  a r e  a t h r e a t  t o  t he  

publ ic  h e a l t h  ignores  the  p o s s i b l i t y  t h a t  d i f f e r e n t  spec i e s  have 

d i f f e r e n t  vec tor  p o t e n t i a l s  and t h a t  i n f e s t a t i o n s  in  southwestern 

B r i t i s h  Columbia do not have access  t o  sources of some of t hese  

d i s e a s e s .  



Despite  the  widespread occurrence of German cockroaches, they have 

not been shown t o  be commonly involved i n  the  outbreaks of any human 

d i s e a s e s .  Many people have l i ved  fo r  long per iods  in  heavi ly  i n f e s t e d  

dwell ings and have not cont rac ted  the i l l n e s s e s  which these  i n s e c t s  a r e  

suspec ted  of caus ing  . 
Table 1 l i s t s  the human pathogens f o r  which the  German cockroach i s  

impl ica ted  as  a  vec to r .  Some of t hese  organisms a r e  known t o  occur 

n a t u r a l l y  i n  w i l d  populat ions of cockroaches,  whereas o the r s  have been 

shown t o  be vec tored  by cockroaches only i n  the  l abo ra to ry .  

The work of Roth and W i l l i s  (1957) i s  noteworthy f o r  i t s  thorough 

d i scuss ion  of t h i s  t op ic  and fo r  i t s  review of the  l i t e r a t u r e  up t o  the 

da t e  of i t s  pub l i ca t ion .  

Although t h e r e  i s  cons iderable  evidence f o r  the  a s s o c i a t i o n  of 

German cockroaches with these  agen t s ,  some of t h e  pathogens, such a s  

leprosy  and typhoid ,  a r e  e i t h e r  unknown o r  excep t iona l ly  r a r e  i n  western 

Canada and thus a r e  not a  g r e a t  concern. Others a r e  of e n t e r i c  o r i g i n  

and could  only be picked up by cockroaches feeding on sewage, an 

un l ike ly  s i t u a t i o n  a t  bu i ld ings  such a s  t he  Acadia High Rise.  Some of 

the  pathogens a s s o c i a t e d  with cockroaches,  such a s  Staphylococcus, a r e  

widespread and the  p o s s i b i l i t y  t h a t  they a r e  a s s o c i a t e d  with household 

i n s e c t s  ( a s  has  been demonstrated by Alcamo and Frishman 1980) may no t  

be s i g n i f i c a n t  i n  t h e i r  epidemiology. 

A l l  of t he  pathogens mentioned he re  have o the r  modes of 

t ransmiss ion  and in  no case  i s  the cockroach thought t o  be major means 

of spread .  P o l i o ,  fo r  example, has long been known t o  be spread 



Table 1: THE MICROORGANISMS FOR WHICH THE GERMAN COCKROACH IS 

IMPLICATED AS A VECTOR 

DISEASE CAUSAL AGENT 

Urinary tract infections Pseudomonas and 
Eruginosa spp. 

Abscesses, Food poisoning Staphylococcus aureus 

Associations with pus 

Intestinal infect ions 

Gastroenteritis 

Food poisoning 

Leprosy 

Polio 

Asiatic cholera 

Amoebic dysentry 

Staphylococcus spp. 

Escherischa coli 

Paractobactrum 
serogenoides 

Paractobactrum coliforme 
Salmonella murbitacus 

Salmonella typhimurium 
Streptococcus spp. 
Clostridium spp. 

Mycobacterium leprae 

Polomyelitis Virus 

Vibrio comma 

Entamoeba histolytica 

- 

(Adapted from Roth and Willis 1957 and Alcamo and Frishman 1980) 



pr imar i ly  through contac t  with o the r  human c a r r i e r s .  Even though 

i n s e c t s  (mostly f l i e s )  have been known t o  be contaminated by the  v i r u s  

t h e i r  r o l e  i n  t he  t ransmiss ion  of t h e  d i sease  would a t  t he  very worst be 

only accessory  (Howe 1952). 

The most convincing evidence f o r  b a c t e r i a l  t ransmiss ion  by 

B. germanica concerns the spread of Salmonella typhimurium, a  - 

causa t ive  agent of food poisoning (Ash and Greenburg 1980). However, 

t h i s  bacter ium i s  widespread and i n f e c t i o n s  a r e  not r e s t r i c t e d  t o  

es tab l i shments  wi th  i n s e c t  problems. Food i n f e c t i o n s  from cockroach 

vectored - S. typhimurium could be prevented by fol lowing normal 

s a n i t a r y  p r a c t i c e s ,  inc luding  r e f r i g e r a t i o n  of contaminated foods and 

prevent ing lengthy exposure of the food i n  p laces  where cockroaches may 

come i n t o  c o n t a c t  wi th  them. No cases  of food poisoning were uncovered 

during the  s tudy  a t  Acadia. 

It should a l s o  be pointed out  t h a t  although the  cockroach may have 

the p o t e n t i a l  t o  a c t  a s  a  v e c t o r ,  t he  i n f e c t i o n  r a t e  i s  c l e a r l y  q u i t e  

low. Rueger and Olson (1969) were unable t o  d e t e c t  Salmonella i n  any 

German cockroaches c o l l e c t e d  around the  U.S.A.. In  f a c t ,  of 6,298 

cockroach specimens from 19 c i t i e s  r ep re sen t ing  f i v e  cockroach s p e c i e s ,  

only the  specimens from two c i t i e s  (both P. americana) were found t o  

be in fec t ed .  None of the  62 cockroaches c o l l e c t e d  by Frishman and 

Alcamo (1977) from 25 d i f f e r e n t  l o c a t i o n s  i n  New York s t a t e  c a r r i e d  

Salmonella.  Cardone and ~ a u t h i e r  (1979) a l s o  could not i s o l a t e  t h i s  

pathogen from 60 specimens c o l l e c t e d  a t  20 es tab l i shments  i n  Alabama. 



In  a  l a t e r  s e c t i o n  the importance of e s t a b l i s h i n g  the  threshold  

l e v e l s  of human to l e rance  for  cockroaches w i l l  be d iscussed .  ( In 

s i t u a t i o n s  r e l a t i n g  t o  human h e a l t h ,  the  perceived o b j e c t i v e  i s  u sua l ly  

t o  reduce vec tor  populat ions t o  zero and thus t o  e l imina te  a l l  p o t e n t i a l  

fo r  harm. Although t h i s  i s  a  d e s i r a b l e  goal  i t  i s  o f t e n  not  poss ib le  

and i f  populat ions a r e  low may not be necessary  3 
Cornwell and Mendes (1981) d i scuss  some a spec t s  of dens i ty  

thresholds  f o r  cockroach borne pathogens but  do not  p re sen t  much 

evidence t o  support  t h e i r  proposed s t anda rds .  C e r t a i n l y ,  i f  cockroach 

populat ions could be reduced t o  a  l e v e l  where the  contamination of 

foods tu f f s  i s  i n s i g n i f i c a n t ,  t h e r e  i s  no p re s s ing  need t o  e r a d i c a t e  

them. Unfortunately no s t u d i e s  have been conducted t o  e s t a b l i s h  such a  

threshold  fo r  German cockroaches in  r e n t a l  housing,  thus  f u r t h e r  work i s  

needed i n  t h i s  a r e a  i f  IPM i s  t o  be made acceptab le  t o  h e a l t h  

author  i t  i e s  . 



ALLERGIES TO COCKROACHES 

An a d d i t i o n a l  h e a l t h  cons ide ra t ion  i s  the  r o l e  of cockroaches a s  

a l l e r g e n s  (Bernton and Brown 1964, 1970a, 1970b). C lea r ly  many people 

a r e  s e n s i t i v e  exposure t o  p a r t i c l e s  der ived  from cockroaches,  such a s  

might occur i n  house dus t .  However, the  d e l e t e r i o u s  e f f e c t s  on t h e i r  

well-being i s  not c l e a r .  

FACTORS I N  PEOPLE' S TOLERANCE TO COCKROACBES 

Reactions of r e s i d e n t s  t o  the presence of cockroaches vary widely. 

Feel ings of anx ie ty  and revuls ion  a r e  common and s o  is complete 

acceptance of the s i t u a t i o n .  Most t enan t s  f a l l  somewhere between these  

extremes. The adverse r e a c t i o n s  of some ind iv idua l s  t o  i n s e c t s  i s  not 

r e s t r i c t e d  t o  j u s t  cockroaches, and i s  a  problem t h a t  i s  encountered i n  

any s i t u a t i o n  where people come i n t o  con tac t  wi th  i n s e c t s  (Olkowski and 

Olkowski 1976b). 

My con tac t  wi th  r e s i d e n t s  l e f t  me wi th  the  impression t h a t  concerns 

about the presence of cockroaches a r e  only r a r e l y  a s soc i a t ed  with a  f e a r  

of being phys i ca l ly  harmed by the  i n s e c t s .  Usually low to l e rance  i s  

expressed a s  revuls ion  a t  the  thought t h a t  t he  i n s e c t s  a r e  nearby. This 

was o f t e n  descr ibed by the  r e s i d e n t s  with phrases  such a s  "cockroaches 

g ive  me the creeps".  



Persons with low to le rance  t y p i c a l l y  expressed re luc tance  t o  view 

even secu re ly  contained or dead cockroaches; thus  the re  could be no 

r a t i o n a l  f e a r  of harm involved. On occasion people would d isp lay  

emotion a t  the mere mention of cockroaches even though the d iscuss ion  

might be tak ing  p lace  outs ide  the bu i ld ing  well  away from the nea re s t  

i n f e s t a t i o n .  

C l a s s i f i c a t i o n  schemes fo r  human behaviour p a t t e r n s  a r e  a  sub jec t  

of cons iderable  disagreement among psycho log i s t s .  Nevertheless ,  

de l imi t ing  the type of behaviour involved i n  i n s e c t  to le rance  i s  u se fu l  

fo r  d i scuss ion  purposes ( ~ o u r n e  and Erks t rand  1979). A commonly 

encountered scheme l a b e l s  behaviour t h a t  i s  a s s o c i a t e d  with anxie ty  a s  

neu ro t i c .  Phobias a r e  a  type of neuroses t h a t  a r e  charac te r ized  by an 

ove r reac t ion  of f e a r  t o  an apparent ly  harmless  ob jec t  or  s i t u a t i o n .  

Assuming t h a t  cockroaches a r e  not perceived a s  being of acute  harm, 

low to l e rance  t o  t h e i r  presence can be considered a  phobic response, 

even though the  reasons fo r  ove r r eac t ion  d i f f e r  g r e a t l y .  Many phobias 

a r e  thought t o  r ep re sen t  a  displacement of emotion onto a  s t imulus which 

i s  un re l a t ed  t o  t he  r e a l  cause of the  s t r e s s .  Fear of i n s e c t s  can be a  

s a f e  way f o r  the  mind t o  vent  anx ie ty  b u i l t  up over family or personal  

problems. The phobia i s  then r e in fo rced  by t h e  a t t e n t i o n  the  person 

r ece ives  a s  a  consequence of t he  behaviour he or  she i s  d i sp lay ing   ray 

1978). Factors  a s soc i a t ed  with to l e rance  l e v e l s  . a t  Acadia included 

gender and p r i o r  exposure. In  gene ra l  women were much l e s s  t o l e r a n t  

than men, a l though cons iderable  v a r i a t i o n  occurred wi th in  both groups. 

Residents who had never l i ved  in  an i n f e s t e d  dwell ing were l e s s  t o l e r a n t  



than those who had,  and new r e s i d e n t s  in  the bui ld ing  were c o n s i s t e n t l y  

l e s s  ab l e  t o  cope wi th  the  s i t u a t i o n .  

The s i z e  and d i s t r i b u t i o n  of the  cockroaches a l s o  a f f e c t e d  

to l e rance .  Small cockroaches,  p a r t i c u l a r l y  those in  t he  f i r s t  and 

second i n s t a r s ,  were regarded a s  l e s s  of a  t h r e a t  than o lde r  i n s e c t s .  

Also of i n t e r e s t  was the  comment by r e s i d e n t s  t h a t  cockroaches on the  

f loo r  or under the  s i n k  seemed more acceptab le  than those  on the  

counters .  Cockroaches i n  the u t e n s i l  drawers were considered even more 

annoying. In low t o l e r a n c e  ind iv idua l s  h y s t e r i c a l  r e a c t i o n s  r e s u l t e d  

when cockroaches were found in  the bedroom, an a r e a  where the  r e s i d e n t s  

were l e a s t  t o l e r a n t  of t h e i r  presence. 

Establishment and manipula t ion  of r e s i d e n t ' s  t o l e r a n c e  l e v e l s  i s  

discussed i n  a  l a t e r  s e c t i o n ,  however, i t  should be mentioned here  t h a t  

the occasional  ca ses  of h a l l u c i n a t i o n ,  de l i r ium o r  h y s t e r i a  encountered 

among r e s i d e n t s  a r e  not t y p i c a l  of phobic responses i n  neuroses and a r e  

more probably a s s o c i a t e d  wi th  some o ther  psychotic  syndrome (Davison and 

Neale 1974). These people would not  be expected t o  respond t o  a t tempts  

t o  i nc rease  t h e i r  t o l e r a n c e  of cockroaches. 



OTtlER PROBLEMS 

A v a r i e t y  of l e s s e r  problems a r e  sometimes caused by cockroach 

i n f e s t a t i o n s ,  however most of these  a r e  only of concern i n  apartments 

with l a r g e  i n s e c t  popula t ions .  

Cockroaches depos i t  f l u i d  d r o p l e t s  of excrement which, i n  a r e a s  of 

aggrega t ion ,  may cause damage by t h e i r  s t a i n i n g  e f f e c t .  Generally t he  

only ob jec t s  t h a t  a r e  s e r i o u s l y  a f f e c t e d  a r e  paper products ,  

~ a r t i c u l a r l y  photographs, documents and books. Occasionally artworks 

a r e  damaged. S t a i n i n g ,  however, i s  not  gene ra l ly  of s e r ious  concern 

s ince  cockroaches do not usua l ly  occur i n  a r e a s  where the s u s c e p t i b l e  

products a r e  s t o r e d .  The commonly encountered s t a i n s  on wa l l s '  and 

counters  can usua l ly  be removed wi th  soap and water .  

Ma l l i s  (1969) mentions a r epo r t  of German cockroaches chewing the  

c l o t h  covers  of r e p o r t s  i n  a  government o f f i c e ,  however, t h i s  i s  very  

unusual s i n c e  damage caused by t h e  feeding h a b i t s  of t h i s  spec i e s  does 

no t  u sua l ly  occur.  

A c h a r a c t e r i s t i c  "roachy" odour i s  common i n  some i n f e s t a t i o n s ,  and 

i s  va r ious ly  descr ibed  a s  f e t i d ,  mildewy or  nu t ty .  Indeed the  smell  may 

o r i g i n a t e  from a combination of sou rces ,  inc luding  mildew and mold, 

which a r e  o f t e n  present  i n  the  humid cockroach h a b i t a t s .  



INTEGRATED MANAGEMENT OF COCKROACHES 

Many comprehensive reviews of the theory and b e n e f i t s  of IPM have 

been published ( F l i n t  and Van den Bosch 1981, B o t t r e l l  1979, Golds te in  

and Goldstein 1979, Apple and Smith 1976) and thus t h e r e  i s  no sho r t age  

of documentation of t h i s  approach. The development of t h e  s t r a t e g y  f o r  

the  IPM of cockroaches descr ibed  here  was, i n  p a r t ,  based on a  review of 

t hese  works. ON"\ 
-mp:'integrated pes t  management" implies  t h a t  a l l  pos s ib l e  

. , 

con t ro l  p r a c t i c e s  a r e  assessed  from a  wide perspec t ive  and t h a t  a  
"-- I 

h o l i s t i c  s t r a t e g y  i s  adopted t o  so lve  the problem. Development of an 
, 

IPM program r e q u i r e s  t h a t  the  e c o l o g i c a l ,  s o c i a l ,  p o l i t i c a l  and economic 

components of t he  environment be understood and t h a t  the  program be 

compatible with a s  many of t hese  a s  poss ib le .  A l l  IPM programs 

e s t a b l i s h  a  t h re sho ld  l e v e l  of pes t  caused damage, below which the  

i n s e c t  i s  t o l e r a t e d  and no c o n t r o l  a c t i o n  i s  taken. Consequently a l l  

IPM programs r e l y  heav i ly  on monitor ing and predic t ion  of pes t  

populat ion d e n s i t i e s ,  d i s t r i b u t i o n s  and damage. E rad ica t ion  i s  

genera l ly  not an  o b j e c t i v e  of IPM. 

I \ Although any pes t  c o n t r o l  technique or product may be used i n  an- 

?- \"% : \  '* , y , \ ' IPM program, *em i s  w.m&d-& placed on i h a L u ~ a ~ ~ ~ d s  ' that  



e x p l o i t  weaknesses i n  t h e  o rgan i sm ' s  b i o l o g y .  I d e a l l y ,  numerous c o n t r o l  

t e c h n i q u e s  a r e  employed s o  t h a t  i f  a  f a i l u r e  o c c u r s  w i t h  one method t h e  

damage w i l l  s t i l l  be  under p a r t i a l  c o n t r o l  by t h e  o t h e r s .  Of ten 

t e c h n i q u e s  employed a r e ,  by themse lves ,  o n l y  p a r t i a l l y  e f f e c t i v e  i n  

c o n t r o l l i n g  t h e  p e s t  problem, b u t  when employed w i t h  o t h e r  p a r t i a l l y  

e f f e c t i v e  t e c h n i q u e s  they  p rov ide  a  s a t i s f a c t o r y  l e v e l  of c o n t r o l .  

A good IPM program i s  dynamic and w i l l  be  c o n t i n o u s l y  modi f i ed  i n  

o r d e r  t o  remain i n  b a l a n c e  w i t h  t h e  environment  t o  which i t  i s  b e i n g  6' J 

k p p l i e d .  , 

Although IPM was o r i g i n a l l y  developed f o r  s p e c i f i c  a p p l i c a t i o n s '  i n  

a g r i c u l t u r e ,  i t  h a s  s i n c e  been expanded t o  i n c l u d e  a l l  a r e a s  o f  p e s t  

c o n t r o l .  Notable  a r e  t h e  IPM p r o j e c t s  f o r  p e s t s  of c o t t o n ,  a l f a l f a  and 

f r u i t  t r e e s .  IPM h a s  a l s o  been a p p l i e d  t o  f o r e s t  p e s t  problems,  n o t a b l y  

f o r  b a r k  b e e t l e s .  

IPM IN UBBAN ENVIRONMENTS 

IPM programs i n  urban s e t t i n g s  d i f f e r  from t h o s e  i n  o t h e r  

environments  i n  t h a t  t h e y  make g r e a t e r  u s e  of p u b l i c  e d u c a t i o n  and have 

h i g h e r  p o t e n t i a l  f o r  i n c r e a s i n g  t o l e r a n c e  l e v e l s .  

I d e a l l y  t h e  p e s t  manager c a r e f u l l y  c o n s i d e r s  t h e  needs  and w e l l  

be ing  of t h e  r e s i d e n t s ,  and thus  an  urban IPM program s h o u l d  be "people  

o r i e n t e d "  r a t h e r  than  " p e s t  o r i e n t e d "  . 



IPM has rece ived  l e s s  a t t e n t i o n  in  urban pest c o n t r o l  than i t  has 

i n  o ther  a r eas .  This  i s  probably because most people b e l i e v e  urban 

pes t s  must be e r a d i c a t e d  and a r e  t he re fo re  only i n t e r e s t e d  i n  techniques 

t h a t  increase  m o r t a l i t y .  Furthermore, t he re  has been no p r o f i t  

incent ive  t o  encourage indus t ry  t o  adopt IPM approaches. 

Although i t  i s  t r u e  t h a t  many of the con t ro l  programs run by 

profess iona l  pes t  c o n t r o l  ope ra to r s  have some a spec t s  of IPM 

incorporated i n t o  them (Katz 1979) t he re  have been few a t tempts  t o  

e s t a b l i s h  th re sho ld  l e v e l s  of to le rance  t o  the i n s e c t s ,  o r  t o  u t i l i z e  

adequate monitor ing systems,  both of which a r e  v i t a l  p a r t s  of IPM. 

The bes t  documented urban IPM program was developed f o r  i n s e c t  

pes t s  in  s t r e e t  t r e e s  i n  Berkeley Ca l i fo rn i a  (Olkowski 1973, Olkowski 

and Olkowski 1976a, Olkowski -- e t  a l .  1976, 1978). I n  t h i s  c a s e ,  

monitor ing,  publ ic  educa t ion ,  mechanical and b i o l o g i c a l  c o n t r o l  t a c t i c s  

were used along wi th  the  es tab l i shment  of acceptab le  damage l e v e l s  t o  

successfuly reduce the  need f o r  app l i ca t ion  of p e s t i c i d e s .  

Few a t tempts  have been made t o  approach cockroach c o n t r o l  wi th  a  

h o l i s t i c  view. The c a s e s  descr ibed  below were not n e c e s s a r i l y  intended 

t o  be IPM programs bu t  they  a l l  have elements i n  common with i n t e g r a t e d  

con t ro l .  

Gupta -- e t  a l .  (1973, 1975) conducted a  cockroach c o n t r o l  program 

i n  s i n g l e  family dwel l ings  i n  New Je r sey  which included surveys using 

pyre thr in  f l u sh ing  a g e n t s ,  assessment of s a n i t a t i o n ,  community educat ion 

and deployment of va r ious  combinations of bor ic  a c i d  and DrioneQ powder 

and ch lorpyr iphos ,  d i az inon ,  py re th r in s  and d ich lorvos  



sprays  a s  wel l  a s  propoxur i n  an i n s e c t i c i d a l  b a i t .  Follow-up surveys 

a f t e r  t he  t rea tments  were never c a r r i e d  out  long enough t o  g ive  adequate  

assessment of populat ion suppress ion  and an ongoing management program 

was not e s t a b l i s h e d  (Anonymous 1980). 

In  Maryland a  cockroach c o n t r o l  program was developed fo r  a  low 

income pub l i c  housing u n i t  which included a  high l e v e l  of t enan t  c o n t a c t  

a long wi th  a p p l i c a t i o n s  of Drione@ and chlorpyriphos made on t h e  b a s i s  

of need. Regular surveys were made using Drione@ as  a  f l u s h i n g  a g e n t ,  

and s u i t e s  were eva lua ted  f o r  t h e  need of increased s a n i t a t i o n .  A t  t h e  

end of a  s i x  month per iod 91% of t h e  r e s i d e n t s  f e l t  t h a t  cockroach 

c o n t r o l  had improved and t h a t  a  p e s t  management scheme was accep tab l e  

(Anonymous 1980 , Wood 1980 ) . 
I n  t he  e a r l y  1970 ' s  a  p e s t  management program f o r  German 

cockroaches was e s t a b l i s h e d  i n  420 marr ied-s tudent  apar tments  a t  t he  

Univers i ty  of C a l i f o r n i a ,  Berkeley campus ( S l a t e r  -- e t  a l .  1979).  The 

program included assessment of i n f e s t a t i o n s  by in spec t ions  and t enan t  

compla in ts ,  community educa t ion ,  use of p y r e t h r i n s ,  d i c h l o r v o s ,  

d iaz inon  and b o r i c  a c i d .  The au tho r s  noted a  decrease  i n  complaints  

rece ived  by the  housing department and ind i ca t ed  t h a t  t he  program was 

ongoing. 

The most s o p h i s t i c a t e d  a t tempt  t o  use IPM fo r  cockroach 

i n f e s t a t i o n s  i s  t h a t  documented by Piper  and Frankie (1978a, 1978b). 

The au tho r s  developed c o n t r o l  programs f o r  numerous types of housing i n  

Texas, most of which were i n f e s t e d  with t h e  smokey brown cockroach. 

Included i n  t h i s  s tudy  i s  a  d e s c r i p t i o n  of an attempt t o  c o n t r o l  German 



cockroaches in a student residence at Texas A&M University using mass 

trapping techniques, the details of which will be discussed later. 

Additional components of the control programs at other sites included 

public education, biological control using a hymenopterous egg parasite, 

application of boric acid, evaluation of residence sanitation and 

cockroach surveys using traps. Great emphasis was placed on strategy, 

particularly in the development of tailor-made control programs for each 

dwelling based on the residents level of tolerance to cockroaches and 

pesticides. 

COMPONENTS OF AN INTEGRATED COCKROACH MANAGEMENT P R O G W  

All biological systems are composed of a large number of parts. In 

most cases, this diversity is responsible for the stability that we 

observe in nature. Although many of the components are not essential to 

the operation of the system, they allow it to function in an optimal 

fashion. 

IPM systems derive similar benefits of stability and optimization 

by having many components. 1 believe that an urban IPM program could 

function with as few as three control techniques, although it would be 

better if ten to twenty approaches were taken. More than this might be 

difficult to manage, and might not add significantly to the control 

program. 



I t  i s  o f t e n  claimed t h a t  non-chemical c o n t r o l  procedures do not 

g ive  a  s a t i s f a c t o r y  s o l u t i o n .  However, i t  i s  not necessary  t h a t  any 

s i n g l e  component i n  an IPM program give complete c o n t r o l ,  s i n c e  i t  i s  

always backed up by the  o ther  procedures.  Although one c o n t r o l  

technique may only so lve  p a r t  of the problem, a number of a d d i t i o n a l  

procedures might g ive  a  more complete so lu t ion .  

STRATEGY AND OBJECTIVES 

A l l  IPM programs a r e  heavi ly  dependent on s t r a t e g y .  Before 

s t r a t e g i e s  can be developed, t he  ob jec t ives  of t he  program must be 

c l e a r l y  l a i d  out:' A common mistake i n  pes t  c o n t r o l  is  t o  choose 

inappropr i a t e  o b j e c t i v e s .  For example, the  pes t  c o n t r o l  opera tor  may 

be l i eve  t h a t  the  o b j e c t i v e  i s  t o  k i l l  a l l  t he  i n s e c t s ,  o r  worse, he may 

be l i eve  t h a t  the o b j e c t i v e  i s  t o  apply the  p e s t i c i d e .  These ob jec t ives  

f a i l  t o  acknowledge t h a t  the r e a l  problem t o  be solved i n  t h i s  case  i s  

the anx ie ty  of the  r e s i d e n t s  thus the  o b j e c t i v e  need not  r e q u i r e  k i l l i n g  

i n s e c t s  or  using p e s t i c i d e s .  

IPM programs a r e  gene ra l ly  h ighly  tuned t o  t he  p a r t i c u l a r  

environment i n  which they a r e  being appl ied  thus the  s t r a t e g i e s  employed 

should be s e n s i t i v e  t o  the  needs of t h a t  p a r t i c u l a r  s i t u a t i o n  and may 

not be app l i cab le  t o  o the r  environments or  i n f e s t a t i o n s .  It i s  

t h e r e f o r e  important t h a t  d i f f e r e n t  IPM s t r a t e g i e s  be developed f o r  each 

bu i ld ing  or  a r ea .  



ESTABLISHMENT AND MODIFICATION OF HUMAN TOLERANCE LEVELS 

Since tenant  revuls ion  i s  the major f a c t o r  j u s t i f y i n g  the c o n t r o l  

of cockroaches,  t o l e r ance  l e v e l s  need t o  be e s t a b l i s h e d  a t  the o u t s e t  of 

an IPM program. Programs can then be d i r e c t e d  a t  increas ing  the 

to l e rance  of h igh ly  phobic i nd iv idua l s  i n  order  t o  reduce the need f o r  
, 8 

cockroach popula t ion  suppression.  Since cockroaches cause no phys ica l  

damage, the  term "damage threshold",  which i s  used i n  other  pest  

management a r e a s ,  i s  not appropr ia te .  Olkowlski e t  a l .  (1976) used -- 
the term " a e s t h e t i c  i n j u r y  l eve l "  (AIL) t o  desc r ibe  the degree of 

t o l e r ance  t h a t  r e s i d e n t s  had toward i n f e s t a t i o n s  of aphids i n  s t r e e t  I 
i 

t r e e s .  This concept was subsequently used by Piper  and ~ r a n k i e  (1978a) \ 
i 

i n  r e f e rence  t o  r e s i d e n t s '  to le rance  t o  cockroach i n f e s t a t i o n s .  ,> 
In ju ry  l e v e l s ,  r a t h e r  than the  usual  s tandard  of zero populat ion 

s u r v i v a l ,  s e rve  a s  a  more r e a l i s t i c  point  t o  which c o n t r o l  r e s u l t s  can 

be compared, and b e t t e r  r e f l e c t  the programs' ob jec t ive  of r e l i e v i n g  

tenant  anx ie ty .  . 
I f  cockroach popula t ions  exceed the  AIL, c o n t r o l  measures a r e  then 

increased  o r  i n i t i a t e d  t o  supress  populat ion growth. Unlike IPM i n  

c rops ,  t he  i n j u r y  i s  not permanent thus i t  i s  permiss ib le  for  pes t  

populat ions t o  exceed the  AIL occas iona l ly .  

It i s  expected t h a t  a  few of t h e  r e s i d e n t s  w i l l  have very low 

to l e rance  t o  i n s e c t s ,  and t h a t  some of them may r e q u i r e  t ha t  the  

cockroach popula t ion  be reduced t o  zero i n  t h e i r  apartments.  In  most 

cases  these  people would r ep re sen t  a  small  minor i ty  fo r  whom more 



e x t e n s i v e  use  of p e s t i c i d e s  would be i n  o r d e r .  A t  Acad ia ,  i n  s u i t e s  

where cockroach c a p t u r e s  i n  d i s p o s a b l e  s t i c k y  t r a p s  were below t h r e e  
' 

cockroaches  per  t r a p  pe r  week t h e  occupants  would o n l y  o c c a s i o n a l l y  
1 ' 

s e e  an  i n s e c t  and i t  was observed t h a t  most r e s i d e n t s  would f i n d  t h i s  

s i t u a t i o n  t o l e r a b l e .  

The number of  i n s e c t s  s i g h t e d  by t h e  t e n a n t s  was a f f e c t e d  by 

s e v e r a l  v a r i a b l e s .  The number s e e n  was sometimes l e s s  t h a n  t h e  number 

caught  i n  t h e  t r a p ,  b u t  was more o f t e n  g r e a t e r .  R e s i d e n t s  who were 

awake l a t e  a t  n i g h t ,  t h e  t ime of g r e a t e s t  cockroach a c t i v i t y ,  saw f a r  

more i n s e c t s  than  o t h e r  r e s i d e n t s .  The young s t u d e n t - f a m i l y  makeup of 

t h e  Acadia community meant t h a t  people  were o f t e n  up l a t e  e i t h e r  t o  f eed  

an i n f a n t ,  f o r  p a r t i e s  o r  t o  s t u d y .  

R e s i d e n t ' s  t o l e r a n c e  t o  cockroaches  was a l s o  s u b j e c t  t o  change.  

During p e r i o d s  of  i n t e n s i f i e d  s t r e s s  from s c h o o l ,  f a m i l y  and f i n a n c e s ,  

p e o p l e ' s  AIL u s u a l l y  dropped c o n s i d e r a b l y .  The end of  t h e  s p r i n g  schoo l  

term was o f t e n  a  t i m e  of r e a l i z e d  p o v e r t y ,  b i r t h  of  c h i l d r e n  

and w r i t i n g  exams. Where b o t h  spouses  were s t u d e n t s ,  m a r i t a l  r e l a t i o n s  

would o f t e n  be under  c o n s i d e r a b l e  s t r e s s  a s  w e l l .  S i n c e  t h e s e  f a c t o r s  

c o i n c i d e d  w i t h  i n c r e a s e d  cockroach encoun te r s '  d u r i n g  l a t e  n i g h t  

a c t i v i t y ,  t h e  months of  A p r i l ,  May and June  were t y p i f i e d  by i n c r e a s e d  

h o s t i l i t y  toward t h e  cockroach problem, even though t h e  i n s e c t  

p o p u l a t i o n  l e v e l  was no  d i f f e r e n t .  

1. The method of  t r a p p i n g  and e v a l u a t i n g  cockroach p o p u l a t i o n s  is in 
Appendix 3 on page 118. 
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During an opinion survey conducted a t  Acadia in  May 1982, r e s i d e n t s  

were asked i f  having cockroaches would bother  them i f  they saw one per 

yea r ,  per month, per week, per day or  per hour.  The r e s u l t s  shown i n  

t a b l e  2 ,  i n d i c a t e  t ha t  79% of the r e s i d e n t s  bel ieved they could t o l e r a t e  

seeing one cockroach per week in  t h e i r  apartment .  Reducing i n s e c t  
\ 

populat ion d e n s i t i e s  t o  a  l e v e l  where r e s i d e n t s  see  about one per week 

would be a  r e a l i s t i c  ob jec t ive  f o r  many apar tments ,  but  t h i s  could not 

be e a s i l y  achieved i n  a  s h o r t  per iod .  Residents  a t  Acadia were usua l ly  

encouraged t o  t o l e r a t e  see ing  about f i v e  cockroaches per week, o r  about 

one per day, a  l e v e l  which 53% of those  surveyed indica ted  would not 

bother  them. 

In  a  survey of 648 publ ic  housing r e s i d e n t s  i n  the  e a s t e r n  United 

S t a t e s ,  Wood -- e t  a l .  (1981) found t h a t  53% d id  not consider  see ing  

two cockroaches per day t o  be a  problem. As the  authors  point  o u t ,  t h i s  

type of information i s  a t  l e a s t  an i n d i c a t i o n  t h a t  many r e s i d e n t s  might 

be w i l l i n g  t o  accept  l e s s  than complete c o n t r o l .  

Piper and Frankie (1978a) s t a t e  t h a t  t o l e r ance  l e v e l s  t o  

cockroaches a r e  u sua l ly  i n  t he  range of 0 t o  5 i n s e c t s  observed per 

week, which i s  c o n s i s t a n t  with the  f ind ings  a t  Acadia. 

Contrary t o  the b e l i e f  of many p ro fe s s iona l s  i n  pes t  c o n t r o l ,  t h e  

manipulat ion of people ' s  AIL i s  not impossible .  There a r e  many th ings  

t h a t  can be done t o  encourage i n t o l e r a n t  i nd iv idua l s  t o  accept  

encounters  with cockroaches, most of which could  e a s i l y  be incorpora ted  

i n t o  a  publ ic  educat ion program. Approaches t h a t  would be s u i t a b l e  f o r  

r e s i d e n t s  such a s  those a t  Acadia would inc lude  the following: 



T a b l e  2 :  THRESHOLD TOLERANCES OF R E S I D E N T S  T O  COCKROACH ENCOUNTERS. 

(PERCENT O F  1 4 7  RESPONDENTS FROM 83 S U I T E S )  

MAXIMUM TOLERANCE PERCENT 

O n e  per year (o r  f e w e r )  

O n e  per m o n t h  

O n e  per w e e k  

O n e  per day 

One per hour  (or m o r e )  



F a m i l i a r i z a t i o n  With Cockroach Biology 

Fami l i a r i z ing  people wi th  t h e  biology and ecology of t he  i n s e c t  

w i l l  o f t e n  remove unfounded f e a r s  and w i l l  g ive  them an apprec i a t ion  of 

the  p l ace  of cockroaches i n  n a t u r e .  It was observed t h a t  even h ighly  

entarnophobic persons would some t imes become fa sc ina t ed  by cockroaches. 

Developing Perspec t ives  i n  Pes t  Control  f 
*. 

Sometimes low to l e rance  was a s s o c i a t e d  with an i n d i v i d u a l ' s  b e l i e f  

t h a t  e f f e c t i v e  con t ro l  was r e a d i l y  a v a i l a b l e  and foolproof .  Providing 

information t h a t  allowed r e s i d e n t s  t o  make a  more informed judgement 

o f t en  r e s u l t e d  i n  increased  t o l e r a n c e  t o  cockroach i n f e s t a t i o n s .  

Contact With The Residents  

Some low to l e rance  o r i g i n a t e d  from t h e  r e s i d e n t s '  b e l i e f  t h a t  t h e i r  

problem was being ignored. Regular con tac t  with r e s i d e n t s  i s  t h e r e f o r e  

important t o  a s su re  them otherwise .  Often these  people were s a t i s f i e d  

i f  they saw t h a t  someone was working on the  problem and d id  no t  

n e c e s s a r i l y  demand t h a t  t he  measures be completely e f f e c t i v e .  A s i n g l e  

cockroach t r a p  i n  an apartment o f t e n  made r e s i d e n t s  f e e l  more a t  ease  

even though they knew i t  was not reducing the o v e r a l l  cockroach 

populat ion i n  t h e i r  dwell ing.  
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Relief of Social Concerns 

Some r e s i d e n t s  expressed concern t h a t  o ther  people would th ink  t h a t  

they were unhygenic and poor housekeepers because t h e i r  apartments were 

in fe s t ed  with cockroaches.  For t h i s  reason i t  seemed of va lue  t o  

emphasize t o  a l l  r e s i d e n t s  t h a t  i t  was normal f o r  even the  c l e a n e s t  

apartments t o  have a  few cockroaches. 

WORKING WITH RESIDENTS 

Developing a  program t o  opt imize communication and t o  dea l  with the  

concerns and problems of r e s i d e n t s  i s  one of t he  most important p a r t s  of 

i n t eg ra t ed  management. It  not  only allows f o r  r ap id  i d e n t i f i c a t i o n  of 

the problems i n  t h a t  pa r t i c ; l a r  bu i ld ing ,  but a l s o  se rves  t o  increase  

the to l e rance  of t he  r e s i d e n t s  t o  cockroaches. 

Obtaining coopera t ion  from r e s i d e n t s  i s  an e s s e n t i a l  aspec t  of 

urban IPM, but i t  i s  seldom achieved without cons iderable  e f f o r t .  

Although r e s i d e n t s  have a l e g a l  ob l iga t ion  t o  cooperate  wi th  the  

con t ro l  e f f o r t s  (Anonymous 1979b1, t h r e a t s  of e v i c t i o n  or  l e g a l  a c t i o n  

usua l ly  make m a t t e r s  worse. The type of coopera t ion  needed cannot be 

obtained by fo rce .  

On the  few occasions where an ind iv idua l  f e l t  th rea tened  or  annoyed 

by the cockroach c o n t r o l  program he or  she sometimes wi the ld  information 



on t h e  d i s t r i b u t i o n  and e x t e n t  of t h e  problem i n  the  s u i t e  and 

d i s r u p t e d  t r a p p i n g  e f f o r t s .   heir a t t i t u d e s  sometimes rubbed o f f  on 

t h e i r  f r i e n d s  and ne ighbours  i n  t h e  b u i l d i n g  which undermined t h e  

g e n e r a l  h igh  l e v e l  of  r e s p e c t  t h a t  r e s i d e n t s  had f o r  peop le  working on 

t h e  cockroach problem. 

Although no l e g a l  a c t i o n s  were a t t e m p t e d  d u r i n g  t h e  s t u d y  p e r i o d ,  

it i s  p robab le  t h a t  v e r y  l i t t l e  c o u l d  have been achieved by t h i s  means. 

The R e s i d e n t i a l  Tenancy Act (Anonymous 1979b) g r a n t s  a g e n t s  of t h e  

l a n d l o r d  t h e  r i g h t  t o  e n t e r  d w e l l i n g s  f o r  t h e  purpose of ma in tenance  

( i n l c u d i n g  p e s t  c o n t r o l ) ,  b u t  does  n o t  s p e c i f y  what t h e  a g e n t  can do 

w i t h i n  t h e  s u i t e  A t e n a n t  c o u l d  n o t  under normal c i r c u m s t a n c e s  
1 

have p reven ted  a p e s t  c o n t r o l  o p e r a t o r  from e n t e r i n g  t h e i r  s u i t e ,  b u t  

c o u l d  probably  have found a l a w f u l  way t o  h a r a s s  him on t h e  p remises .  

Even i f  grounds c o u l d  be found t o  e v i c t  u n c o o p e r a t i v e  r e s i d e n t s ,  i t  

might t a k e  up t o  s i x  months t o  e x p e l  them and would s e r i o u s l y  reduce  

t h e  goodwi l l  of  o t h e r  r e s i d e n t s  towards  t h e  p e s t  c o n t r o l  program. 

I n  s e t t i n g  up an IPM program, r e g u l a r  c o n t a c t  wi th  t h e  r e s i d e n t s  

i s  n e c e s s a r y  t o  a s s u r e  them t h a t  someone i s  working on t h e  problem and 

t o  encourage them t o  keep  working on t h e  c o n t r o l  of cockroaches  i n  

t h e i r  own apar tment .  

Although v e r y  t i m e  consuming,  door-to-door c a l l s  a r e  t h e  most 

e f f e c t i v e  means of c o n t a c t i n g  t h e  t e n a n t  p o p u l a t i o n .  Wai t ing  f o r  

people  t o  complain was found t o  be much l e s s  p r o d u c t i v e .  During t h e  

two y e a r  s t u d y  a t  Acad ia ,  f o u r  o p i n i o n  s u r v e y s  were t aken  t o  g i v e  t h e  

t enan t - run  cockroach committee an  o p p o r t u n i t y  t o  c o n t a c t  a l l  r e s i d e n t s  

1. Although t e n a n t s  i n  Acadia were a l s o  o b l i g e d  t o  obey t h e  
c o n d i t i o n s  of a l e a s e ,  t h e  working of t h i s  document w i t h  
r e s p e c t  t o  p e s t  c o n t r o l  was t o o  vague t o  be l e g a l l y  b i n d i n g .  
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and t o  s o l i c i t  opinions on cockroach c o n t r o l .  

Information handouts were a l s o  found t o  be a u s e f u l  t o o l  and were a 

good means of d i sseminat ing  l a rge  amounts of information with a  minimum 

amount of work. Whether or not the handouts were read depended on how 

well  they were presented  and on the l e v e l  of i n t e r e s t  of the  r e s i d e n t  

i n  the  problem. The use of handouts was p a r t i c u l a r l y  we l l  s u i t e d  t o  

s i t u a t i o n s  such a s  Acadia where most r e s iden t s  had a  u n i v e r s i t y  

educat ion and were accustomed t o  w r i t t e n  communication. 

Pos t e r s  were a l s o  found t o  be a  u se fu l  way t o  con tac t  r e s i d e n t s  and 

were used ex tens ive ly .  In  the  May 1982 survey of r e s i d e n t s ,  125 of 154 

respondents i n d i c a t e d  t h a t  they had read the  most r ecen t  handout and 73  

percent  of those  who had read it  s a i d  they thought t h a t  the  pamphlet was 

u s e f u l .  

Community meet ings were a  more personal  way t o  con tac t  tenants  than 

handouts,  bu t  they  r e q u i r e  ex tens ive  planning and coord ina t ion  t o  be 

e f f e c t i v e .  Only about 20 percent of the  r e s i d e n t s  a t t ended  meetings but  

those p re sen t  g e n e r a l l y  represented the  most concerned ind iv idua l s  i n  

the bu i ld ing .  ~ e e t i n g s  a l s o  had the advantage of providing an 

oppor tuni ty  f o r  t he  r e s i d e n t s  t o  f i nd  out how t h e i r  neighbours f e l t  

about the  cockroach problem. 

Volunteer committees of bu i ld ing  r e s i d e n t s  can be a  usefu l  

component i n  an IPM program. Their a s s i s t a n c e  can s i g n i f i c a n t l y  reduce 

the amount of labour  requi red  fo r  information d i s p e r s a l  and f o r  surveys.  

Since r e s i d e n t s  i n  t he  committee genera l ly  have a  good understanding of 

the needs of t he  community they can be p a r t i c u l a r l y  h e l p f u l  i n  t a i l o r i n g  

the IPM program t o  t h a t  p a r t i c u l a r  s i t u a t i o n .  
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Appendix 2 contains some of the written comments submitted by the 

residents of Acadia regarding the tenant committee who assisted in 

cockroach management in the building. It is interesting to note that 

most of the statements were positive indicating that the tenants were 

pleased with the performance of the committee. 

WORKING WITH TEE MANAGE34ENT 

Management personnel are usually the ones who will choose what.form 

of control will be employed and are therefore the people who must first 

be convinced that IPM is a desirable alternative. They are also the 

ones who must supply keys and maintenance for the building, and thus 

their cooperation is vital. 

In British Columbia, landlords are required by law to see that pest 

control is provided to their rental units (Anonymous 1979a). Mention is 

often made by management of their liability in this respect. Although 

in the wording of the legislation the landlord is required to keep the 

establishment free of all pests, considerable discretion is used by most 

government authorities in interpreting this mandate, thus building 

owners are generally required only to take measures to minimize whatever 

infestat ions occur. 

Cockroach phobias, embarrassment and poor understanding of biology 

and control tactics often occur in management as well as in tenants. 

Although the number of management people dealt with is small, there are 

more extensive barriers to communication and relatively few means to 



encourage coope ra t i on  and consequently t he  problem i s  made more 

d i f f i c u l t  t o  d e a l  wi th .  

When f i r s t  exposed t o  the problem of cockroach c o n t r o l  most 

managers make the  i n c o r r e c t  assumption t h a t  t h e r e  i s  a  s imple s o l u t i o n  

t o  the  problem. Usually they begin t o  understand the  complexi t ies  

involved only a f t e r  yea r s  of f a i l u r e .  

The management i s  u sua l ly  i n  the  p o s i t i o n  of having t o  dea l  wi th  a  

problem t h a t  t hey  do not  have t o  l i v e  with.  Although some w i l l  say t h a t  

they a r e  d e a l i n g  wi th  i t  fo r  the  good of the t e n a n t s ,  i t  seems more. 

l i k e l y  t h a t  they a r e  doing i t  t o  reduce the  number of complaints  t h a t  

they r ece ive .  One o b j e c t i v e  of an IPM program must t h e r e f o r e  be t o  

reduce r e s i d e n t  complaints  t o  the  management. 

One way t o  accomplish t h i s  would be t o  r e d i r e c t  complaints  s o  t h a t  

they go t o  t h e  p e s t  manager r a t h e r  than t o  t he  bu i ld ing  management 

s t a f f .  Pressure  is  then taken o f f  the  landlord  who would normally need 

t o  r e a c t  t o  each inqu i ry .  Unfortunately t h i s  approach would o f t e n  no t  

be favoured by t h e  management s i n c e  they usua l ly  f e e l  a  r e s p o n s i b i l i t y  

t o  be aware of t e n a n t  complaints .  I n  some c a s e s ,  however, t h e  

management might be convinced, p a r t i c u l a r l y  i f  i t  were provided wi th  a 

synopsis  of t he  compla in ts  rece ived .  

Regular c o n t a c t  wi th  t he  management is  a l s o  important .  This  would 

be done most a p p r o p r i a t e l y  through r egu la r  submission of l e t t e r s ,  

r e p o r t i n g  the  s t a t e  of t he  p e s t s  i n  the  b u i l d i n g ,  and by pe r iod i c  

te lephone conve r sa t i ons  and meet ings.  



COCKROACH SURVEYS 

If regular assessments of cockroach distribution and numbers are 

not made, then the effectiveness of the control measures taken cannot be 

adequately assessed and the need for additional or improved techniques 

will not be realized. Surveying is a critical part of any control 

program thus it is surprising that most pest control operaters spend so 

little effort on it, particularly since it could potentially reduce the 

time and labor spent on callbacks (Kardatzke -- et al. 1981). 

There are five different survey procedures that have been commonly 

employed for assessment of cockroach infestations. In order of 

increasing effectiveness these are: counts of complaints received from 

residents, survey of residents' cockroach sightings, counts of visible 

insects using a flashlight, counts of insects flushed out after 

application of pyrethrins and counts of insects captured in traps. 

Presently, most pest control operators in southwestern British 

Columbia depend mostly on telephone complaints received from tenants to 

plan ''call back" treatments. This method typically identifies only 

suites where the residents have a low tolerance to insects but are not 

necessarily the most infested in the building. Some people will not 

complain even if their infestation is bad and consequently many problem 

areas go unnoticed. 

Cockroach populations can also be assessed by asking residents 

either how bad their problem is or how many insects they have seen 

during the ~revious week. The problem of variable rates of interception 



of  c o c k r o a c h e s  by t e n a n t s  h a s  a l r e a d y  been d i s c u s s e d .  R e s i d e n t s  seldom 

have a  good u n d e r s t a n d i n g  of t h e  c u r r e n t  s t a t e  of  t h e  cockroach  

i n f e s t a t i o n  and c o n s e q u e n t l y  t h i s  t y p e  of survey u s u a l l y  does  n o t  y i e l d  

a c c u r a t e  i n f o r m a t i o n  on p o p u l a t i o n  changes .  

Sane p e s t  c o n t r o l  companies w i l l  a l s o  c a r r y  o u t  " f l a s h l i g h t  coun t s"  

of t h e  d w e l l i n g s  i n  t h e  b u i l d i n g  t o  supplement t h e  i n f o r m a t i o n  r e c e i v e d  

from c o m p l a i n t s .  A p e s t  c o n t r o l  o p e r a t o r  w i l l  e n t e r  each apar tment  and 

s e a r c h  t h e  k i t c h e n  and bathroom a r e a s  f o r  cockroaches  u s i n g  a  f l a s h l i g h t  

t o  i n s p e c t  d a r k  cupboards  and c r e v i c e s .  The p r e s e n c e  of l i v i n g  i n s e c t s  

o r  t h e i r  remains  a r e  no ted  and t h e  r e s i d e n t s  may be asked i f  t h e y  have 

s e e n  any cockroaches .  U n f o r t u n a t e l y  t h i s  type  of s u r v e y  i s  l i m i t e d  t o  

dayt ime h o u r s ,  when cockroach a c t i v i t y  i s  minimal.  Although most h i g h  

d e n s i t y  i n f e s t a t i o n s  a r e  l o c a t e d  u s i n g  t h i s  t e c h n i q u e ,  moderate  and low 

d e n s i t y  p o p u l a t i o n s  may n o t  be  d e t e c t e d .  

S u i t e - b y - s u i t e  su rveys  can be  v a s t l y  improved by t h e  u s e  of  a  

chemical  " f lush ing1 '  a g e n t  t o  c h a s e  cockroaches  o u t  of t h e i r  h a r b o r a g e s  

where t h e y  can  be  coun ted .  Synerg ized  p y r e t h i n s  a r e  t h e  most commonly 

employed f l u s h i n g  compound, a l t h o u g h  DrioneB and d i c h l o r v o s  a r e  a l s o  

e f f e c t i v e  f o r  t h i s  purpose .  During t h e  s t u d y  a t  Acadia I used carbon 

d i o x i d e  from a  p o r t a b l e  c y l i n d e r  f o r  f l u s h i n g  and o b t a i n e d  good r e s u l t s .  

It had  t h e  advan tage  of b e i n g  r e a d i l y  a c c e p t e d  by r e s i d e n t s  who were 

w o r r i e d  abou t  t h e  use  of p e s t i c i d e s .  Carbon d i o x i d e  i s  a l s o  o d o u r l e s s  

and is  c o n s e q u e n t l y  l e s s  i r r i t a t i n g  t o  t h e  o c c u p a n t s .  S i n c e  it was 

n e c e s s a r y  t o  u s e  a  l a r g e  volume of g a s  t o  f l u s h  one a p a r t m e n t ,  t h e  c o s t  

of u s i n g  t h i s  p roduc t  was much h i g h e r  than  it was f o r  o t h e r  a g e n t s .  



In sec t s  chased by the  f lush ing  agent should i d e a l l y  be co l l ec t ed  so  

t h a t  they do not annoy the  r e s iden t .  Por tab le  vacuum c l e a n e r s  can be 

modified with i n  l i n e  t r aps  t o  s impl i fy  the  job (Kei l  1981). This a l s o  

allows l a r g e  ca t ches  t o  be counted a t  a  l a t e r  t ime ,  probably with 

g r e a t e r  accuracy than could be achieved i n  t he  f i e l d .  

Most formula t ions  of pyre thr ins  a r e  e f f e c t i v e  a s  f l u sh ing  agents .  

Although Reirson and Rust (1977a) found a  3.34% formula t ion  t o  give 

b e t t e r  r e s u l t s  than a  0.25% formulat ion,  bu t  t h i s  d i f f e r e n c e  can be 

overcome by using more of the lower concen t r a t ion .  Thoroughness of . 

a p p l i c a t i o n  seems t o  be more important than formulat ion.  

Use of Traps 

In most c i rcumstances ,  t r aps  a r e  the b e s t  means a v a i l a b l e  t o  

determine the  e x t e n t  of a  cockroach problem. They c o n s i s t e n t l y  y i e ld  

more i n s e c t s  than v i s u a l  count ing techniques (Reirson and Rust 1977a) 

and a r e  e a s i e r  t o  employ than f lu sh ing  counts .  They have the 

disadvantages of t ak ing  longer ,  and of being more expensive than other  

survey methods. They a r e  a l s o  sometimes tampered wi th  by t h e  tenants .  

Trap c a p t u r e  r a t e s  a r e  a f f e c t e d  by many f a c t o r s  and the  r e s u l t s  may 

vary even when the  t r a p  i s  exposed t o  a f i x e d  number of cockroaches fo r  

a  f i xed  time. A t r i a l  was conducted e a r l y  i n  the  s tudy t o  determine 



the v a r i a t i o n  in  cap tu re s  t h a t  would occur during a  t h i r t y  day survey.  

Two d isposable  s t i c k y  t r a p s  were placed in  the k i t c h e n ,  one under the  

s ink and one on the  counter .  The cockroaches in  the t r a p s  were counted 

d a i l y  and were not  removed. The r e s u l t s  of t h i s  experiment ,  shown i n  

f i g u r e  1,  demonstrate the  l a r g e  f l u c t u a t i o n s  in  the d a i l y  ca t ch .  

These r e s u l t s  a l s o  show t h a t  t r a p s  placed i n  d i f f e r e n t  l o c a t i o n s  

capture  d i f f e r e n t  numbers of i n s e c t s .  This was a l s o  seen dur ing  the 

mass t r app ing  t r i a l ,  which w i l l  be discussed l a t e r .  The s t r o n g  

inf luence  of l o c a t i o n  on t r a p  cap tu re s  has a l s o  been demonstrated by, 

Bennett 1978. In gene ra l  t r a p s  placed in  a r eas  frequented by 
+he 

cockroaches ~ a p t u r e ~ m o s t  i n s e c t s .  For example, t r a p s  placed i n  the 

middle of the k i t chen  f l o o r  c o n s i s t e n t l y  capture  fewer cockroaches than 

those placed a t  t he  wal l - f loor  i n t e r s e c t i o n s  (Ebeling e t  a l .  1966).  -- 
A l l  of the previous ly  descr ibed  f a c t o r s  t h a t  i n f luence  cockroach 

movement w i l l  probably a l s o  a f f e c t  ca tches .  Rust and Reirson (1981) 

suggest t h a t  populat ion d e n s i t y ,  a v a i l a b i l i t y  of food and the  

acc l ima t i za t ion  of t he  i n s e c t s  t o  t he  b a i t  a r e  important f a c t o r s .  In  

a d d i t i o n  t o  t h e s e ,  t he  type of b a i t  i n  r e l a t i o n  t o  the type of 

environment w i l l  a l s o  in f luence  t r a p  e f f i c i ency  (Ross 1981).  Cardboard 

s t i c k y  t r a p s  gene ra l ly  l o s e  e f f i c a c y  over time a s  the  g lue  d r i e s  up and 

consequently t he  age of t h e  t r a p  can a l s o  be a  s i g n i f i c a n t  f a c t o r  when 

comparing r a t e s  of cap tu re .  

Although i t  i s  assumed by most people t h a t  higher  popula t ion  

d e n s i t i e s  r e s u l t  i n  l a r g e r  numbers of cockroaches being caught i n  the  

t r a p s  t h i s  has never been subs tan t ia ted  k c o r r e l a t i n g  cap tu re  r a t e s  with 



Figure  1: BAR GRAPHS SHOWING DAILY CAPTURES OF COCKROACHES 

I N  S T I C K Y  TRAPS I N  SAME K I T C H E N .  

Trap A :  on counter 

under sink 
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t h e  s i z e  of f i e l d  p o p u l a t i o n s .  No doubt c a p t u r e  r a t e s  a r e  a t  l e a s t  t o  

some d e g r e e  independent  of p o p u l a t i o n  s i z e ,  t h u s  compar isons  between 

a p a r t m e n t s  must be made c a u t i o u s l y  u n t i l  f u r t h e r  s t u d i e s  c l a r i f y  t h i s  

p o i n t .  Traps were used e x t e n s i v e l y  a t  Acadia t o  s u r v e y  t h e  cockroach 

problem. The r e s u l t s  of t h i s  m o n i t o r i n g  a r e  summarized i n  appendix  3 .  

Assessment of Survey Traps 

Many brands  of cockroach  t r a p s  a r e  a v a i l a b l e .  During t h e  s t u d y  

s i x  t r a p s ,  f i v e  commercial and one home-made, were examined f o r  t h e i r  

v a l u e  a s  su rvey  d e v i c e s .  A r e p o r t  of  t h e  e v a l u a t i o n  of two a d d i t i o n a l  

t r a p s  is  g iven  l a t e r  i n  t h e  s e c t i o n  on mass t r a p p i n g .  

For t h e  purpose  of cockroach  s u r v e y s ,  t h e  f e a t u r e s  of  a  t r a p  t h a t  a r e  

most impor tan t  a r e :  a b i l i t y  t o  c a p t u r e  cockroaches ,  l e n g t h  of t ime  t h e  

g l u e  remains  s t i c k y ,  and c o s t .  The t r a p  s h o u l d  a l s o  be  a p p e a l i n g  t o  

r e s i d e n t s  and e a s i l y  opened t o  coun t  t h e  i n s e c t s  i n s i d e .  

Sane of t h e  f e a t u r e s  of  t h e  f i v e  d i s p o s a b l e  cockroach  t r a p s  

t h a t  were examined a r e  summarized i n  t a b l e  3 .  A l l  of them e x c e p t  t h e  

Magic Trap seemed t o  have s u f f i c i e n t  s t i c k i n e s s  t o  a d e q u a t e l y  c a p t u r e  

cockroaches .  The Raid and Roach Motel  t r a p s  had v i s i b l e  a t t r a c t a n t s  

whereas t h e  o t h e r s  e i t h e r  had none o r  had i n c o r p o r a t e d  t h e  a t t r a c t a n t  

i n t o  t h e  g l u e .  Because t h e  Roach Motel and Raid t r a p  were d i f f i c u l t  t o  

open,  and t h e  Mr. S t i c k y  and Magic t r a p s  were q u i t e  f l i m s y ,  t h e  Roach 

Tent  was c o n s i d e r e d  t h e  b e s t  o v e r a l l  s u r v e y  d e v i c e ,  a l t h o u g h  i t  d i d  



Table 3 :  COMPARISON OF DISPOSABLE SURVEY TRAPS 

Brand 

Roach Tent  

Roach Motel  

Raid 

M r .  S t i c k y  

Magic Trap  

D i s t r i b u t o r  

Cherry  Blossom 
Co. 

Boyle-Midway 
I n c  . 
S.C. Johnson 6 
Sons L t d .  

DGR S t a t i o n e r y  
L t d  . 
Sanex Chemicals 
L t d  . 

Unit S t  i c k y  
Cost Su f a c e  

$ cm 
5 - - 

Opening Sturdy-  Appear- 
Ease  n e s s  ance  

Key: G = Good M = Moderate  P = Poor 



have the disadvantage of being conspicuously decorated wi th  drawings of 

cockroaches which lowered i t s  appeal  t o  r e s iden t s .  

Re-useable j a r  t r a p s  a r e  an a l t e r n a t i v e  t o  purchasing d isposable  

s t i c k y  t r a p s .  J a r  t r a p s  a r e  easy and economical t o  make and have been 

widely used t o  cap tu re  cockroaches (Dold 1964). A t h i n  3 cm band of 

petroleum j e l l y  i s  smeared below the  inner rim of a one q u a r t  j a r  t o  

prevent the  escape of any cockroaches t h a t  e n t e r  the  j a r  i n  search  of 

harborage,  food or  water .  The j a r s  a r e , b a i t e d  with a  s l i c e  of apple  or 

o ther  s u i t a b l e  a t t r a c t a n t  and placed upright  i n  an i n f e s t e d  a rea .  The 

e x t e r i o r  of the  j a r  i s  sometimes wrapped i n  paper t o  a s s i s t  t he  i n s e c t s  

i n  climbing up the  s i d e .  Crumpled paper placed in s ide  the  t r a p  

provides s h e l t e r  f o r  t he  captured  i n s e c t s  thus reducing the  number t h a t  

escape. These l a s t  two f e a t u r e s  make the j a r  darker i n s i d e  which may 

encourage the i n s e c t s  t o  e n t e r  t he  t r ap .  Although more t r o u b l e  t o  

maintain and deploy,  the  j a r  can be obtained a t  a  lower c o s t  than any 

of the  dispsoable s t i c k y  t r a p s  (about 30 4 )  and i s  renewable. 

J a r  t r aps  were used throughout the  study a t  Acadia, p r imar i ly  f o r  

the purpose of ob ta in ing  l i v e  i n s e c t s  fo r  s tudy.  They have the  

disadvantage of r e q u i r i n g  maintenance a t  l e a s t  once a  week t o  r ep l ace  

the b a i t  and remove the  cockroaches. They a l s o  usua l ly  c a p t u r e  fewer 

i n s e c t s  than the adhes ive  t r a p s  (P iper  and Frankie 1978a) ,  probably 

because the cockroaches have d i f f i c u l t y  i n  f ind ing  the en t rance .  

Since the  cockroaches i n s i d e  the  t r a p  remain a l i v e ,  a  carbon 

dioxide cy l inde r ,  a  p a i r  of forceps  and an empty i c e  cream con ta ine r  

must be c a r r i e d  t o  handle t he  i n s e c t s  during t r a p  counts .  



I t  was noted a t  Acadia t h a t  r e s i d e n t s  found the s i g h t  of the  

cockroaches s cu r ry ing  around i n s i d e  t h e  j a r  u p s e t t i n g  and worr ied about 

t he  p o s s i b i l i t y  of the i n s e c t s  escaping .  Indeed, the  j a r s  do 

occas iona l ly  g e t  knocked over a l lowing  the  i n s e c t s  t o  ge t  away. The 

occurance of cannibal ism and t h e  ha t ch ing  of oothecae a l s o  add t o  t h e  

u n r e l i a b i l i t y  of j a r  t r a p  counts .  

Cockroach Attractants 

Although German cockroaches can be a t t r a c t e d  t o  many d i f f e r e n t  

subs t ances ,  t h e r e  i s  s t i l l  no product a v a i l a b l e  t ha t  i s  h igh ly  

a t t r a c t i v e  i n  the  f i e l d .  I n t ense  a t t r a c t i o n  t o  chemical s t i m u l i  i s  a  

r e a c t i o n  t h a t  is known t o  occur among t h e  winged holometabolus i n s e c t s  

such a s  Lepidoptera ,  Coleoptra  and Dip t e r a ,  but  is  not u sua l ly  seen 

among the  more p r imi t i ve  and l e s s  mobile groups such a s  t he  cockroaches 

(Ebel ing and Rierson 1974). 

I n  experiments on cockroach a t t r a c t a n t s  t h e r e  i s  o f t e n  a  v a r i a b l e  

response from i n s e c t s  w i th in  t he  same popula t ion  and problems wi th  

i n d i v i d u a l s  a c t i n g  i n c o n s i s t e n t l y  over a  per iod  of time. Consequently,  

a t t r a c t a n t s  t h a t  seem ~ r o m i s i n g  i n  t h e  l a b o r a t o r y  a r e  o f t e n  i n e f f e c t i v e  

i n  t h e  f i e l d .  It is important t o  n o t e  t h a t  a l l  of t h e  prev ious ly  

d i scussed  f a c t o r s  i n f luenc ing  cockroach movement w i l l  a l s o  a l t e r  t h e i r  

response t o  an a t t r a c t i v e  compound. 



The two most s i g n i f i c a n t  problems i n  a t t r a c t i n g  German cockroaches  

a r e  t h a t  s e a r c h  b e h a v i o u r  cannot  be  i n i t i a t e d  i n  i n a c t i v e  i n d i v i d u a l s  

t h a t  make up most of t h e  p o p u l a t i o n ,  and t h a t  even when t h e  s e a r c h i n g  

h a s  begun,  t h e  i n s e c t s  a r e  i n e f f i c i e n t  i n  l o c a t i n g  t h e  s o u r c e  of t h e  

_ a t t r a c t i v e  odor .  I f  t h e  b a i t  i s  n o t  found w i t h i n  a s h o r t  t i m e ,  

cockroaches  w i l l  t y p i c a l l y  s t o p  s e a r c h i n g .  For t h i s  r e a s o n ,  most b a i t s  

a r e  e f f e c t i v e  over  s h o r t  d i s t a n c e s  o n l y .  

Most known cockroach  a t t r a c t a n t s  a r e  food based  and a r e  i n t e n d e d  t o  

l u r e  hungry i n d i v i d u a l s  i n  a  p o p u l a t i o n .  However, s e v e r a l  a l t e r n a t i . v e  

food s o u r c e s  a r e  u s u a l l y  a v a i l a b l e  i n  an  apar tment  and r e l a t i v e l y  l i t t l e  

f e e d i n g  i s  needed t o  s u s t a i n  a  cockroach f o r  a  long  t ime ( W i l l i s  and 

~ e w i s  1957).  These f a c t o r s  r e s u l t  i n  even t h e  b e s t  l u r e s  a t t r a c t i n g  

on ly  a  smal l  p a r t  of  t h e  p o p u l a t i o n .  

Table 4 l i s t s  some food p r o d u c t s  t h a t  have been used a s  b a i t s  f o r  

* t h e  German cockroach.  O f  t h e s e ,  f r e s h  a p p l e  and f r e s h  b r e a d  were found 

t o  be most u s e f u l  d u r i n g  t h e  s t u d y .  Moist o r  l i q u i d  b a i t s  a r e  g e n e r a l l y  

more a t t r a c t i v e ,  b u t  t h e y  d e t e r i o r a t e  q u i c k e r  than  d r y  components 

(Miesch 1964, Miesch and Howell 1967) .  Even p l a i n  w a t e r  i s  f a i r l y  

a t t r a c t i v e  i n  s i t u a t i o n s  where a l t e r n a t e  s o u r c e s  a r e  u n a v a i l a b l e  (Ross 

1981 1. 

Some a t t e m p t s  a t  u s i n g  pheromones f o r  a t t r a c t i n g  cockroaches  have 

been made, b u t  none h a s  been  p a r t i c u l a r l y  s u c c e s s f u l .  Although two s e x  

pheromones have been i d e n t i f i e d  f o r  t h e  German cockroach ,  bo th  a r e  

n o n - v o l a t i l e  s u b s t a n c e s  t h a t  a r e  conf ined  t o  t h e  c u t i c u l a r  wax of t h e  

female .  These a r e  p icked  up by t h e  male through p h y s i c a l  c o n t a c t  and 



Table 4: FOOD ATTRACTANTS 

Product References 

Fresh bread Reierson and Rust 1977ay 
Ebel ing e t  a l .  1966 

Boiled r a i s i n s  Rust and Reierson 1981 
Akers and Robinson 1981 

Fresh banana Reierson and Rust 1977ay 

Fresh apple  Piper and Frankie  '1978a 

Po ta to  and sugar  pas t e  Miesch 1964 

Beer Mal l i s  1969 



func t ion  only i n  r ecogn i t i on  and i n i t i a t i o n  of c o u r t s h i p  (Nishida e t  - 
a l .  1975, 1976a, 1976b, 1979, 1980, Bel l  e t  a l .  1978, Burgstahler  - -- 
e t  a l .  1975, 1977). Although b e t t e r  r e s u l t s  have been obtained from -- 
using sex pheromones on the  American cockroach (Be l l  e t  a l .  19771, -- 
the l e v e l  of a t t r a c t i o n  i s  s t i l l  not very h igh .  Even i f  an e f f e c t i v e  

sex a t t r a c t a n t  were t o  be d iscovered ,  i t  would l u r e  only the  adu l t  males 

which represent  a  small  p a r t  of the  t o t a l  populat ion.  

A pheromone caus ing  aggregat ion of a l l  s t a g e s  of t he  German 

cockroach is a l s o  known t o  e x i s t  (Be l l  e t  a l .  1972, I s h i i  1970, Roth -- 
and Cohen 1973),  a l though i t s  chemical makeup has not y e t  been 

i d e n t i f i e d .  Its a c t i o n  i s  most s t r i k i n g  among the  f i r s t  and second 

i n s t a r  nymphs. The pheromone i s  thought t o  be produced by the  r e c t a l  

pad c e l l s  and i s  known t o  be present  i n  the  cockroach f aeces  and on 

c e r t a i n  body p a r t s  ( I s h i i  and Kuwahara 1967, 1968). 

Aggregation of cockroaches i n  s p e c i f i c  l o c a t i o n s  is  o f t e n  seen i n  

apartment and l abo ra to ry  popula t ions .  Cockroaches have been shown t o  

b e n e f i t  by aggrega t ion  i n  t h a t  s t i m u l i  received during t h i s  behaviour 

a c c e l e r a t e s  the r a t e  of development ( P e t i t  1940, Willis e t  a l .  1958) -- 
and probably a s s i s t s  i n  t h e  l o c a t i o n  of mates.  Nevertheless ,  t he  

aggregat ion pheromone has not been shown t o  l u r e  cockroaches over g r e a t  

d i s t ances .  This compound may a c t  by i n h i b i t i n g  the  movement of 

cockroaches thaf come i n  c o n t a c t  with it r a t h e r  than by i n i t i a t i n g  a  

search behaviour (Burk and Be l l  1973, Glaser 1980).  E x t r a c t s  of t he  

pheromone have been shown t o  inc rease  t r a p  cap tu re s  only s l i g h t l y  

(Reierson and Rust l977a) .  



The faeces have also been shown to contain a substance which 

modifies the directional orientation of individuals who contact trails 

that have been contaminated by cockroach activity (Kitamura et al. 

1974, Bell -- et al. 1973). It is suggested that German cockroachces 

return to previously occupied resting sites through directional clues 

derived from the reception of chemical stimuli on previously occupied 

pathways. No applications have yet been developed to use this behaviour 

to improve trap captures. 

Several organic esters have also been shown to be attractive to 

cockroaches (Sugawara -- et al. 1975) but in comparison to other lures 

they do not seem very promising (Reierson and Rust 1977a). 

Population Estimation and Modelling 

Mathematical models, ispecially those with the capability to 

predict population trends and damage levels, can be valuable tools in 

IPM programs, unfortunately few attempts have been made to model urban 

pests, and none are yet available for application to German cockroach 

problems in residential environments. 

The deterministic model described by Grothaus -- et al. (1981) was 

developed to ~redict ~opulat ion trends of the German cockroach in 

laboratory colonies, but is not sufficiently realistic to be applied to 

field populations. It is based on the exponential growth of populations 

unlimited by food, water, or harborage and which are reared at a 

constant temperature. They did, however, show that pesticide 

applications would need to be made very regularly if they are to 

successfully control the population, 
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Kei l  (1981) attempted t o  es t imate  t he  popula t ion  of a German 

cockroach i n f e s t a t i o n  on a  naval v e s s e l  by f l u s h i n g  out  the  i n s e c t s  with 

synergized py re th r in s  and propoxur. After  s e v e r a l  subsequent 

a p p l i c a t i o n s  and c o l l e c t i o n s ,  he es t imated  the  r e s i d u a l  populat ion 

and e s t a b l i s h e d  the  r e l a t i v e  tendency of va r ious  subc la s ses  of the 

populat ion t o  be captured.  A l a t e r  s tudy ,  however, showed t h a t  K e i l ' s  

removal technique underestimated the  popula t ion  s i z e  (Ross e t  a l .  

1981 ) . 

PESTICIDES 

In t he  l a s t  f i f t y  years  a  g r e a t  d e a l  of r e sea rch  has gone i n t o  the 

development of i n s e c t i c i d e s  t o  c o n t r o l  cockroach i n f e s t a t i o n s .  

Consequently much more i s  known about chemical c o n t r o l  than about o ther  

t a c t i c s ,  and the  l e v e l  of technology involved i n  t h e i r  use i s  more 

s o p h i s t i c a t e d  and r e f ined .  I n s e c t i c i d e s  a r e  t h e r e f o r e  a  very powerful 

t o o l  i n  cockroach c o n t r o l  and cannot be l i g h t l y  d i s r ega rded .  

However, pes t  management programs i n  r e s i d e n t i a l  s e t t i n g s  need t o  

be people o r i e n t e d ,  thus publ ic  concern about t h e  s a f e t y  of using 

i n s e c t i c i d e s  indoors  cannot be ignored. A s  most p ro fe s s iona l s  a r e  

aware, many of t he  ob jec t ions  put forward by r e s i d e n t s  a r e  not founded 

on f a c t s  and a r e  o f t e n  emotional r a t h e r  than r a t i o n a l .  Th i s ,  however, 

does not mean t h a t  v a l i d  reasons f o r  l i m i t i n g  t h e  use of p e s t i c i d e s  do 

not e x i s t .  Seemingly the most s e n s i b l e  s o l u t i o n  t o  t he  p e s t i c i d e  

dilemma l i e s  somewhere between the choices  of complete e l imina t ion  and 

complete r e l i a n c e  on i n s e c t i c i d e s ,  a l though where t o  draw the  l i n e  i s  

not gene ra l ly  c l e a r .  
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In IPM, the  philosophy i s  t o  use chemicals a s  a  l a s t  r e s o r t  and t o  

l i m i t  use wherever poss ib l e .  They a r e  appl ied  on a  b a s i s  of need which 

i s  determined by populat ion surveys (such a s  t h a t  descr ibed  by Kardatzke 

e t  a l .  1981) and a r e  never employed a s  a  preventa t ive  measure. -- 

Where a  choice of app ropr i a t e  products i s  a v a i l a b l e ,  p reference  i s  given 

t o  t he  l e a s t  t ox ic  substance or  t h a t  which could be used in  t he  s a f e s t  

manner. 

Widespread use of p e s t i c i d e s  fo r  t he  c o n t r o l  of cockroaches has led  

t o  a  problem wi th  the  i n s e c t s  developing r e s i s t a n c e  t o  many of t he  

commonly used chemicals (Bat th 1977, Co l l i n s  1973, Johnston e t  a l .  -- 
1964, Mulrennan and Burden 1974). However, s i n c e  IPM programs do not 

r e l y  on i n s e c t i c i d e s  a lone ,  r e s i s t a n c e  should not be a  s e r i o u s  concern. 

Never the less ,  checks of t h e  s u s c e p t i b i l i t y  of t he  cockroaches t o  

i n s e c t i c i d e s  should be made p e r i o d i c a l l y  a s  descr ibed  by Barson and 

McCheyne (1979 ) , Burden ( 1 9 7 4 ) ~  Dold (1964) or Chadwick (1972).  

Table 5 l i s t s  t he  major chemicals t h a t  have been developed f o r  use 

aga ins t  cockroaches. Some of t hese  a r e  not widely used i n  Canada, 

however, a  f a m i l i a r i t y  wi th  a l l  t he se  products can be an a s s e t  t o  t he  

pes t  manager, p a r t i c u l a r l y  f o r  reviewing o ther  r e sea rch  work and 

f i e l d i n g  ques t ions  from the  publ ic .  Also, some i n s e c t i c i d e s  a r e  not 

used because t h e i r  a c t i o n  i s  too  slow or  because they a r e  not 

s u f f i c i e n t l y  e f f e c t i v e  f o r  r egu la r  c o n t r o l  programs. Since IPM dea l s  

i n  long term c o n t r o l  and does not seek e r a d i c a t i o n ,  some of them could  

be u s e f u l .  



Table  5: SOME INSECTICIDES THAT HAVE BEEN TESTED AGAINST COCKROACHES 
- 

Common Gener i c  Usual 
Name Name Formula t ion  References  

Acepha t e  Orthene 1.0% s p r a y  Reierson 1975 

Bendiocarb Ficam 1 .O% s p r a y  Rust and Reierson 1978 

Borax Borax 99% powder E b e l i n g  e t  a l .  1966 -- 
Boric a c i d  Boraton 99% powder E b e l i n g  1975 

Carbary l  Sevin 2.0% s p r a y  Rust and Reierson 1978 

Carbon d i o x i d e  
C02 

Gas Tompkins and Cantwel l  1973 
Cantwel l  e t  a l .  1973 -- 

Chlorpyr iphos  Dur s b an 1.0% s p r a y  Gupta e t  a l .  1973 -- 
0.5% b a i t  Wright and Hillman' 1973 

DDVP Vapona 2.0% ULV s p r a y  McNeal and Bennet t  1976 

Diatomaceous E a r t h  Diacide  powder 
and p y r e t h r  i n s  

T a r s h i s  1961 
E b e l i n g  1971 

Diazinon Basudin 1.0% s p r a y  Flynn and Shoof 1971 
2.0% powder Gupta e t  a l .  1973 -- 

Encapsu la ted  Knox Out 1.0% s p r a y  Rust and Re ie r son  1979 
d i a z i n o n  

Encapsu la ted  Sec t r o l  0.2% s p r a y  Bennet t  and Lund 1977 
p y r e t h r  i n s  Bennet t  1978 

Fenchlorphos Ronne 1 2% s p r a y  Cornwell  1976 

Fenthion Bay t e x  0.5% s p r a y  Anonymous 1981 

Lindane & BHC Lindane 0.5 t o  1.0% M a l l i s  1969 
spray  

Malathion Carbophos s p r a y  Flynn and Shoof 1971 

Propoxur Baygon 1.0% s p r a y  Flynn and Shoof 1971 
1.0% b a i t  

P y r e t h r i n s  P y r e t h r i n  3.0% ULV s p r a y  McNeal and Benne t t  1976 
1.5% a e r o s o l  

Rotenone Rotenone 1.0% powder Anonymous 1981 

S i l i c a  a e r o g e l  D r  i o n e  powder E b e l i n g  and Wagner 1964 
and p y r e t h r i n s  



A thorough d i scuss ion  of a l l  i n s e c t i c i d e s  used a g a i n s t  cockroaches 

would be beyond the  scope of t h i s  paper.  Severa l  reviews a r e  a v a i l a b l e  

elsewhere (Cornwell 1976, Ma l l i s  1969, Bajomi and Elek 1979). The 

comments below a r e  r e s t r i c t e d  t o  a few products ,  propoxur, bo r i c  a c i d  

and pyrethrum, which a r e  of p a r t i c u l a r  i n t e r e s t  t o  cockroach IPM i n  

southwestern B r i t i s h  Columbia. Some b r i e f  comments on b a i t s ,  

i n s e c t i c i d e  tapes  and growth r e g u l a t o r s  w i l l  be made a s  we l l .  

PROPOXUR 

Propoxur (Baygonm) i s  by f a r  the  most popular i n s e c t i c i d e  used by 

homeowners and pes t  c o n t r o l  ope ra to r s  f o r  cockroach c o n t r o l  i n  

southwestern B r i t i s h  Columbia. It i s  descr ibed here  because the  

problems with i t s  use a r e  t y p i c a l  of a r e s i d u a l  i n s e c t i c i d e  used in  

"crack-and-crevice1' t reatment  . 
Propoxur is considered by the  government r egu la to ry  agencies  t o  be 

s a f e  f o r  household use and has been widely marketed throughout t he  world 

without  s e r ious  problems. However, l i k e  o ther  carbamate i n s e c t i c i d e s ,  

propoxur has been suggested a s  precursor  t o  n-n i t roso  carbamate 

compounds (Eisenbrand e t  a l .  1975) most of which a r e  known t o  be -- 
highly  carcinogenic (Jaszczuk e t  a l .  1979, L i j i n sky  1980). It has -- 
been argued by some t h a t  the  p e s t i c i d e  may r eac t  with n i t r i t e s  i n  the  

human body t o  form carcinogens and t h a t  even wi th  the  small  doses 

received by r e s i d e n t s ,  a h e a l t h  hazard may e x i s t .  Feeding s t u d i e s  wi th  

l abo ra to ry  animals ,  however, have not  s u b s t a n t i a t e d  t h i s  c laim (Kuhr and 

Dorough 1975, Jurek 1978) nor has  the  carcinogen been shown t o  occur i n  
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l i v i n g  organisms. An add i t i ona l  concern i s  t h a t  chronic  exposure t o  

propoxur may cause learn ing  d i s a b i l i t i e s  (Rosenstein and Chernoff 1978, 

Rosenstein and E l f r i n g  1976, Kuhr and Dorough 1975) however, the  

s i g n i f i c a n c e  of t h i s  claim has never been f u l l y  eva lua ted .  Although 

the  evidence wi th  propoxur a s  a  h e a l t h  hazard i s  not very s t rong ,  

p a r t i c u l a r l y  i n  view of the  low exposure t h a t  r e s i d e n t s  would r e c e i v e ,  

i t  i s  s u f f i c i e n t  t o  f r i g h t e n  many people and makes j u s t i f y i n g  i t s  use t o  

r e s i d e n t s  very d i f f i c u l t .  

Propoxur is  most e f f e c t i v e  when i n j e c t e d  a s  a  1.0% s o l u t i o n  i n t o  

c r ev ices  throughout the k i tchen  and bathroom a r e a s .  Rela t ive ly  few 

i n s e c t s  a r e  k i l l e d  during a p p l i c a t i o n  and thus  t h e  number of i n s e c t s  

k i l l e d  i s  most ly dependent on the  r e s i d u a l  a c t i o n  of t he  i n s e c t i c i d e .  

I n  p r a c t i c e  g r e a t  reduct ions  i n  t h e  cockroach populat ion a r e  not  

achieved un le s s  t he  app l i ca t ion  i s  extremely thorough. Cockroaches tend 

t o  be r e p e l l e d  by p r o p o x u r ~ r e s i d u e s  (Ebel ing -- e t  a l .  1966, 1968, 

Bennett  and Wright 1971, Burden 1975) and consequent ly w i l l  avoid 

t r e a t e d  a reas  r e s u l t i n g  i n  higher  s u r v i v a l  than expected.  The more 

harborages t h a t  a r e  t r e a t e d ,  t he  l e s s  chance t h e r e  i s  of l a r g e  numbers 

of i n s e c t s  escaping death.  

It was noted a t  Acadia t h a t  r e s i d e n t s  o f t e n  cleaned the  t r e a t e d  

a reas  soon a f t e r  t h e  a p p l i c a t i o n  r e s u l t i n g  i n  removal of most of t h e  

i n s e c t i c i d e .  Propoxur i s  h ighly  uns t ab le  i n  a l k a l i n e  environments and 

i s  e a s i l y  i n a c t i v a t e d  by c l ean ing  agen t s .  



Two t o  s i x  weeks fo l lowing  the t rea tment ,  the  number of cockroaches 

k i l l e d  by the r e s idue  d e c l i n e s ,  leading many people t o  b e l i e v e  t h a t  most 

of the chemical d e p o s i t s  have disappeared.  However, undisturbed 

c r y s t a l s  of the spray  a r e  v i s i b l e  i n  the apartment f o r  up t o  12 months. 

I t r e a t e d  some g l a s s  and a r b o r i t e  plaques with a  1.0% premixed ae roso l  

s o l u t i o n  of propoxur (Green Cross@) and found t h a t  i t  would k i l l  

cockroaches confined t o  t h e  su r f aces  even a f t e r  s i x  months. Slow 

breakdown of propoxur has  a l s o  been noted by o the r s  (Gupta and Rawlins 

1966, Grayson 1974, 1975) i n d i c a t i n g  t h a t  the observed decrease  i n  

e f f ec t iveness  of i n s e c t i c i d e  r e s idues  i s  not because of e l imina t ion  of 

a l l  the  a c t i v e  chemical .  Two explana t ions  f o r  t h i s  r educ t ion  i n  

m o r t a l i t y  a r e  t h a t  t he  r epe l l ency  of the i n s e c t i c i d e  r e s idue  inc reases  

over time or t h a t  t h e  su rv iv ing  cockroaches l e a r n  t o  avoid t h e  t r e a t e d  

a r e a s .  

Drionea dus t  is not a s  widely used a s  o ther  urban i n s e c t i c i d e s ,  

even though i t  i s  r e a d i l y  a v a i l a b l e .  I t  i s  composed of an o i l  laden 

s i l i c a  aerogel  powder t o  which synergized ~ y r e t h r i n s  a r e  added. A small 

amount of ammonium f l u o r o s i l i c a t e  i s  present  t o  a c t  a s  a  flowing agent .  

Although the  s i l i c a  ae roge l  w i l l  k i l l  cockroaches by inc reas ing  the  

water l o s t  ac ros s  t he  c u t i c l e  (Ebeling e t  a l .  1976) ,  m o r t a l i t y  i s  -- 
caused by the  p y r e t h r i n s  which a r e  aided by the  tox ic  e f f e c t s  of the  

f l u o r o s i l i c a t e .  In  p r a c t i c e ,  Drione@ i s  s o  r e p e l l e n t  t h a t  few i n s e c t s  
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come i n  con tac t  with i t  a f t e r  i t  i s  app l i ed  (Ebeling and Wagner 

) and consequently i t  i s  not e f f e c t i v e  a s  a  r e s idua l  i n s e c t i c i d e .  

The main va lue  of s i l i c a  ae roge l s  i s  a s  a  t reatment  fo r  s t r u c t u r a l  

a r e a s .  The dust  i s  l i g h t  and w i l l  coa t  su r f aces  evenly ,  

p a r t i c u l a r l y  i f  appl ied  with a  high-power dus t -b l a s t e r .  The dus t  i s  

sometimes a l s o  app l i ed  a s  a  c rack  and c rev ice  t reatment  al though i t  i s  

much l e s s  s u i t e d  fo r  t h i s  purpose. Exposed i n s e c t s  a r e  k i l l e d  

immediately and the  harborage i s  rendered unsu i t ab l e  fo r  cont inued 

co lon iza t ion .  I f  t he  cockroaches a r e  unable t o  f ind  o ther  s u i t a b l e  

h a b i t a t ,  t h e  e f f e c t s  of reduced harborage w i l l  cause a  d e c l i n e  i n  t he  

populat ion s i z e .  The Drione@ w i l l  remain a c t i v e  fo r  6  t o  12 months. 

D i f f i c u l t i e s  i n  obta in ing  t o x i c o l o g i c a l  information on Drione@ 

prevented a  thorough review of i t s  s a f e t y  f o r  urban use. It i s  widely 

be l ieved  t o  be non-toxic t o  humans and i s  ca tegor ized  a s  a  schedule f i v e  

p e s t i c i d e  (unregula ted)  under t he  B.  C. P e s t i c i d e  Control Act (Anonymous 

1978).  

BORIC A C I D  

Boric a c i d  has been shown t o  be e f f e c t i v e  f o r  the c o n t r o l  of 

cockroaches (Gupta -- e t  a l .  1975, Moore 1972, Ebel ing  -- e t  a l .  1966, 

1968, 1976, S l a t e r  -- e t  a l .  1979, Wright and Hillman 1973). I n  some 

cases  i t  has been used by i t s e l f ,  and on o the r s  i t  has been deployed 

e f f e c t i v e l y  with o the r  i n s e c t i c i d e s  and con t ro l  t a c t i c s .  Although b o r i c  

a c i d  has been used e f f e c t i v e l y  i n  t he  p a s t ,  i t  i s  not popular today 



because of i t s  slow a c t i o n  and because i t  is  poorly marketed. I t  is  

a l s o  not  e a s i l y  o b t a i n a b l e  i n  a  r e g i s t e r e d  p e s t i c i d e  formula t ion  which 

a l s o  discourages i t s  use.  

Boric a c i d  i s  o f t e n  recommended because of i t s  i t s  low mammalian 

t o x i c i t y  (Ebeling 1975, P iper  and Frankie 1978a, S l a t e r  e t  a l .  1979) -- 
from which the  r eade r  i s  sometimes led  t o  b e l i e v e  t h a t  i t  i s  s a f e r  t o  

use i n  r e s i d e n t i a l  dwel l ings  than o ther  i n s e c t i c i d e s .  This  opinion i s  

f r equen t ly  based on s imple comparisons of acu te  t o x i c i t y  and ignores  t he  

concent ra t ions  and q u a n t i t i e s  used. Although the  acu t e  o r a l  t o x i c i t y  of 

of b o r i c  a c i d  (LD = 3,000 rng/Kg) is much h ighe r  than pure propoxur 
5  0  

(LD50 = 100 mg/Kg)  art i n  and Worthing l974 ) ,  only about 100 t o  500 

g  of 1.0% propoxur s o l u t i o n  i s  used whereas 400 t o  800 g  of 99% b o r i c  

a c i d  would be used i n  a  s i m i l a r  s i t u a t i o n .  Therefore ,  choosing t o  

use b o r i c  a c i d  i n  an apartment  means t h a t  twice t he  amount of a  

p e s t i c i d e  mix ture  t h a t  has  a n  acu t e  t o x i c i t y  t h r e e  t imes g r e a t e r  than 

propoxur w i l l  be deployed. 

A number of r e s i d e n t s  a t  Acadia used b o r i c  a c i d  t o  c o n t r o l  

cockroaches i n  t h e i r  apar tments .  Usually they obta ined  t h e  powder from 

the  l o c a l  pharmacy who d ispensed  60 g  con ta ine r s  f o r  use a s  an 

a n t i s e p t i c  and eye wash. Typica l ly  t he  r e s i d e n t  would s p r i n k l e  p a r t  o r  

a l l  of the  package i n t o  c r e v i c e s  throughout t he  k i t c h e n ,  o f t e n  leav ing  

small  p i l e s  of i t  i n  cupboards or  on the  counter .  Most of t he se  people 

seemed t o  b e l i e v e  t h a t  s i n c e  bo r i c  a c i d  was a  common household product 

i t  would be completely s a f e  t o  use.  Cur ious ly ,  most people s t i l l  

p re fe r r ed  bo r i c  a c i d  over propoxur even a f t e r  t h e  toxicology of t h e  two 

products had been expla ined  t o  them. 
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I n  view of t h e  l a r g e  number of s e r i o u s  b o r i c  a c i d  p o i s o n i n g s  t h a t  

have been r e p o r t e d  ( ~ n o n y n o u s  1966,  1969, Ducey and Wil l iams 1953, 

P f e i f f e r  1951,  Goldbloom and Goldbloom 1953) i t  would n o t  be t r u t h f u l  t o  

imply t o  r e s i d e n t s  t h a t  t h i s  p e s t i c i d e  i s  harmless  o r  l e s s  ha rmfu l  t h a n  

o t h e r  i n s e c t i c i d e s .  Any r e g i s t e r e d  i n s e c t i c i d e  can be used s a f e l y ,  even 

though i t  w i l l  have some p o t e n t i a l  f o r  c a u s i n g  harm under c e r t a i n  

c i r c u m s t a n c e s .  There is  no e v i d e n c e  t o  s u g g e s t  t h a t  b o r i c  a c i d  is  any 

s a f e r  t h a n  o t h e r  i n s e c t i c i d e s  i n  t h i s  r e s p e c t .  

A s t u d y  of c h r o n i c  t o x i c i t y  by Weir and F i s h e r  (1972) i n d i c a t e d  

t h a t  long  term exposure  t o  low l e v e l s  of b o r i c  a c i d  would n o t  be 

h a r m f u l .  It is n o t  absorbed th rough  unbroken s k i n  and s m a l l  amounts 

t aken  o r a l l y  a r e  r a p i d l y  e x c r e t e d  ( P f e i f f e r  1951).  

Like  o t h e r  d u s t  i n s e c t i c i d e s ,  b o r i c  a c i d  powder i s  most s u i t e d  f o r  

a p p l i c a t i o n  t o  v o i d  a r e a s  s u r r o u n d i n g  c a b i n e t r y  and i n  t h e  w a l l s  u s i n g  a  

p r e s s u r i z e d  d u s t  b l a s t e r  ( ~ b e l i n ~  1975) .  It  can a l s o  be a p p l i e d  a s  a  

c r a c k  and c r e v i c e  t r e a t m e n t  u s i n g  b u l b  o r  be l lows  d u s t e r s ,  however, 

t h e s e  methods t end  t o  be v e r y  messy and o f t e n  l e a v e  a  g r e a t  d e a l  o f  

p e s t i c i d e  r e s i d u e  i n  exposed a r e a s .  

The advan tage  of b o r i c  a c i d  i s  t h a t ,  u n l i k e  o t h e r  i n s e c t i c i d e s ,  i t  

is  n o t  r e p e l l e n t  t o  cockroaches  and s o  more i n s e c t s  a r e  l i k e l y  t o  come 

i n  c o n t a c t  w i t h  t h e  l e t h a l  r e s i d u e  (Ebe l ing  e t  a l .  1966,  1968) .  It . -- 

a l s o  h a s  a v e r y  long r e s i d u a l  l i f e  which would reduce t h e  need f o r  

r e t r e a t m e n t .  



PYRETHRINS 

The group of i n s e c t i c i d e s  known as  p y r e t h r i n s  a r e  a l s o  of 

p a r t i c u l a r  i n t e r e s t  f o r  IPM programs in  t h a t  they  a r e  widely marketed 

and have the  r e p u t a t i o n  of being s a f e  t o  use.  The n a t u r a l  py re th r in s  

a r e  e x t r a c t s  of t h e  flower heads of c e r t a i n  p l a n t s  i n  t h e  

Chrysanthemum genus,  a  f a c t  t h a t  i s  o f t en  mentioned i n  order  t o  g ive  

t h e  i n s e c t i c i d e  an "organic" image. A l l  of t he  a v a i l a b l e  formula t ions  

a r e  synerg ized  by p iperonyl  butoxide.  

Severa l  s y n t h e t i c  pyre thro ids  a r e  a l s o  a v a i l a b l e ,  some of which 

cause h igher  m o r t a l i t y ,  have l e s s  odor ,  a r e  more s t a b l e ,  a r e  l e s s  t ox i c  

and a r e  l e s s  expens ive  than the  n a t u r a l  products  (Chadwick 1979, 

Cornwell 1976). 

Typica l ly  p y r e t h r i n s  a r e  appl ied  a s  a  1.0% s o l u t i o n  e i t h e r  from an 

a e r o s o l  can or  w i th  ULV mi s t i ng  equipment. They a r e  g e n e r a l l y  used a s  a  

combination space sp ray  and c r e v i c e  f l u sh ing  agent .  Since the  r e s i d u a l  

a c t i o n  i s  minimal,  only those  i n s e c t s  t h a t  a r e  doused wi th  i n s e c t i c i d e  

w i l l  succumb. A common problem i s  t h a t  some of t h e  popula t ion  i s  

exposed t o  s u b l e t h a l  amounts of t he  py re th ins  and recovers  qu ick ly .  

This may be one of t h e  reasons why py re th r in s  g ive  q u i t e  v a r i a b l e  

r e s u l t s .  Reierson (1973) obtained very poor c o n t r o l  us ing  1 t o  3% 

pyre th r in s  a p p l i e d  a s  a  U L V  sp ray ,  however, Moore (1977) ,  Bennett  and 

McNeil (1974) and McNeil and Bennett (1976) r epo r t ed  a  very  good r e s u l t  

from us ing  p y r e t h r i n s  i n  ULV equipment and t o t a l  r e l e a s e  a e r o s o l s .  I t  

appears  t h a t  thorough a p p l i c a t i o n  i s  a  key f a c t o r  f o r  t h e i r  succes s fu l  

use.  



Most companies i n  t he  pes t  c o n t r o l  i ndus t ry  use p y r e t h r i n s  i n  

combination with a  r e s i d u a l  i n s e c t i c i d e  t o  achieve t he  h igh  l e v e l s  of 

m o r t a l i t y  r equ i r ed  f o r  t h e i r  o b j e c t i v e  of ex te rmina t ion .  In  an IPM 

program, however, they could  be used alone s i n c e  t he  requirements  f o r  

cockroach m o r t a l i t y  a r e  no t  a s  s t r i c t .  Py re th r in s  would be p a r t i c u l a r l y  

u s e f u l  f o r  qu ick ly  dec reas ing  l a r g e  populat ions t o  manageable l e v e l s  

a f t e r  environmental mod i f i ca t i ons  have been made i n  a  dwel l ing .  

Py re th r in s  have a  very  long h i s t o r y  of s a f e  use (Ma l l i s  1969, 

Cornwell 1976) and i t  would be d i f f i c u l t  t o  conceive of a  s i t u a t i o n  

where they might pose a  hazard.  They a r e  of low mammalian t o x i c i t y  and 

a r e  r ap id ly  metabol ized.  Many s t u d i e s  have been made, a l l  of which 

support  t he  claims t h a t  pyrethrum is a  s a f e  product (Malone and Brown 

1968, Bar the l  1973, Ashwood-Smith e t  a l .  1972, G r i f f i n  1972, Bond -- 
e t  a l .  1972, Williams 1973).  The toxicology of the  s y n e r g i s t  -- 
piperonyl  butoxide has  a l s o  been we l l  s t ud i ed  and has  not  been shown t o  

be an acu t e  or chronic  hazard  (Brown 1971, Conney e t  a l .  1971).  -- 
Although i t  is widely known t h a t  some people a r e  a l l e r g i c  t o  c e r t a i n  

py re th r in  mixtures   beli ling 1975, Martin and ~ o r t h i n g  1974) t he  problem 

i s  not  widespread and a l l e g e d l y  t h e  a l l e r g e n i c  agent  is  not  p r e sen t  in  

t h e  r e c e n t l y  r e f i n e d  pyre thr ' ins   allis is 1969). 

OTHER PRODUCTS 

A number of t o x i c  cockroach b a i t s  have been developed f o r  use i n  

c o n t r o l  programs (Miesch and Howell 1967, Cornwell 1976, Bare 1945, 



Gupta -- e t  a l .  1973) however, none i s  p a r t i c u l a r l y  e f f e c t i v e .  I f  

cockroaches could be e a s i l y  a t t r a c t e d  t o  b a i t s  then they could be 

t rapped without  t he  use of p e s t i c i d e s ,  which would be p re fe rab le .  

Another p e s t i c i d e  formulat ion worth mentioning a r e  the  p l a s t i c  tapes  

impregnated with i n s e c t i c i d e  t h a t  a r e  a v a i l a b l e  i n  t h e  United S t a t e s  

f o r  the  c o n t r o l  of cockroaches (Bennett  and Lund 1978, Reierson and 

Rust 1977b). They are convenient f o r  use by householders and probably 

cause l e s s  exposure t o  the a p p l i c a t o r  than pressur ized  spray cans.  

They k i l l  cockroaches wel l  but  a r e  expensive and a r e  not  a v a i l a b l e  i n  

Canada. 

I n t e r e s t  i n  t he  use of i n s e c t  growth r egu la t ing  compounds f o r  t he  

c o n t r o l  of pes t s  has expanded cons iderably  i n  r ecen t  yea r s .  I n i t i a l  

r e s u l t s  from us ing  growth r e g u l a t o r s  on German cockroaches has looked 

very promising (Riddi ford  -- e t  a l .  1975) however none a r e  y e t  

a v a i l a b l e  fo r  t h i s  purpose. I t  i s  d i f f i c u l t  t o  s ee  how t h e s e  compounds 

would have any advantage over o the r  i n s e c t i c i d e s ,  however t he  f a c t  t h a t  

they a r e  widely claimed t o  be of very low t o x i c i t y  sugges ts  t h a t  a t  

l e a s t  they a r e  more l i k e l y  t o  be accepted by r e s i d e n t s  than o ther  

i n s e c t i c i d e s  . 



ENVIRONMENTAL MODIFICATIONS 

Population reductions achieved by pesticides, have only a short 

term effect unless the environmental factors influencing cockroach 

growth, survival and fecundity, are in some way reduced. In most 

cockroach control programs the need for environmental change is 

ignored, usually because of the high cost and extensive labor required. 

In integrated management programs, however, environmental 

modifications are an important part of the ecology based strategy and 

serve as the major technique for reducing cockroach populations. 

Reduction of four environmental requirements will be explored here; 

food, water, harborage and warmth. 

Reduction of Food Sources 

Cockroaches, like most insects, have specific habits and 

preferences associated with feeding. Their dietary range is often 

overestimated, leading to the erroneous belief that they will eat 

"practically anything". Such exaggerations probably have their origin 

in the unusual feeding behaviour of the American cockroach which is 

reported to gnaw on hair, fingernails, wood (Mallis 1969) and 

greenhouse plants (Ebeling 1975). The foods of the German cockroach 

are more restricted. 



The foods ea ten  by German cockroaches a r e  mainly composed of 

carbohydrates .  In  g e n e r a l ,  t h e  more favored foods a r e  s t a r c h y  

subs tances .  F a t s ,  o i l s  and p r o t e i n s  appear t o  be l e s s  o f t e n  consumed 

(Cornwall 1968).  

To e l imina te  a l l  food sources in  an at tempt  t o  exterminate  the 

cockroaches by s t a r v a t i o n  would not be a  very r e a l i s t i c  t a s k ,  

p a r t i c u l a r l y  s i n c e  we know l i t t l e  about where and when they feed .  . A more 

reasonable ob jec t ive  would be t o  l i m i t  food which might reduce both the 

number of cockroaches the  apartment could support  and the  f ecund i ty .o f  

t he  populat ion.  

Mueller (1978) has shown t h a t  r e s t r i c t i n g  food t o  l abo ra to ry  

co lon ie s  w i l l  de lay  ma tu r i t y  and reduce longevi ty  of the  German 

cockroach. Kunkel (1966) has shown s i m i l a r  d e l e t e r i o u s  e f f e c t s  on 

s t a rved  i n s e c t s .  As pa r t  of the  publ ic  educa t ion  program we always 

encouraged r e s i d e n t s  t o  wipe down t h e i r  counters  and cupboard she lves  

r e g u l a r l y  with a  damp c l o t h  and t o  wash d i r t y  d i shes  a s  soon a s  poss ib l e  

and not  leave them on the  counter  overn ight .  We a l s o  recommended t h a t  

food not be l e f t  exposed on the  counter  or  i n  the  cupboards and t h a t  a l l  

e d i b l e  products be kept  e i t h e r  i n  t he  r e f r i g e r a t o r  or e l s e  i n  i n s e c t  

proof con ta ine r s .  

The consequences of t hese  a c t i o n s  a r e  d iscussed  l a t e r  i n  t he  s e c t i o n  

on s a n i t a t i o n .  



Reduction of Harborage 

Abundance of harborages i s  an important f a c t o r  i n  determining the 

s i z e  of cockroach i n f e s t a t i o n s  and i s  probably even more advantageous t o  

the popula t ion  than the  a v a i l a b i l i t y  of food and water (Kei l  1981). The 

a s s o c i a t i o n  of cockroaches wi th  poor s a n i t a t i o n  i s  probably a  r e s u l t  of 

the  increased  h a b i t a t  (Owens 1980) r a t h e r  than t h e  presence of ed ib l e  

f i l t h .  

Cockroaches show a s t rong  preference f o r  r e s t i n g  i n  l o c a t i o n s  where 

t h e i r  bodies a r e  i n  c l o s e  con tac t  with the  surrounding s t r u c t u r e .  Within 

these  harborages the  i n s e c t s  a r e  pro tec ted  from a i r  movement (Cornwell 

1968) and a r e  i n s u l a t e d  from temperature changes. Perhaps t a c t i l e  

s t i m u l i  rece ived  from the  harborage play a  r o l e  i n  s t i m u l a t i n g  nymphal 

development. A l a r g e  number of harborages a l s o  g ives  t h e  cockroaches 

more p ro t ec t ion  from p e s t i c i d e s  and consequently apartments  with l o t s  of 

c l u t t e r  a r e  d i f f i c u l t  t o  t r e a t  (Gupta e t  a l .  1973).  -- 

Choice of r e s t i n g  p laces  i s  inf luenced by t h e  phys i ca l  environment, 

inc luding  l i g h t  i n t e n s i t y ,  and by the  presence of aggrega t ion  pheromones 

which a r e  p re sen t  i n  s i t e s  contaminated by o the r  cockroaches (Busvine 

1980). Adult cockroaches pr'efer c r ev ices  between 1.6 and 4.5 mm wide 

fo r  harborage and nymphs may i n h a b i t  spaces a s  smal l  a s  0.5 mm 

wide (Cornwell 1968).  From observa t ions  of r e s t i n g  behaviour i n  my own 

co lon ie s ,  the cockroaches appear t o  be more o f t e n  r e s t i n g  on v e r t i c a l  

than h o r i z o n t a l  s u r f a c e s .  Berthold and Wilson (1967) found t h a t  a  

v e r t i c a l  space of 4.8 mm was more a t t r a c t i v e  than d i f f e r e n t  o r i e n t a t i o n s  

of spaces varying from 1.6 t o  12.7 mm. 
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Favored refuges noted dur ing  the s tudy included beneath loose 

a r b o r i t e  and the under ly ing  wood s u b s t r u c t u r e  of the coun te r tops ,  behind 

the moulding jo in ing  the  wa l l  with the  f l o o r ,  i n  s t acks  of newspaper, 

under or  i n s ide  cardboard boxes and in  the cracks where she lv ing  meets 

the wa l l .  Other harborages noted were: under d i sh  racks and behind the  

bathroom mir ror .  Some cockroaches were a l s o  seen beneath the  s tove  and 

aggregat ions were occas iona l ly  seen i n  the corners  of cupboards.  

In  p r a c t i c e ,  cockroaches a r e  repor ted  from a  g rea t  v a r i e t y  of 

l oca t ions  in  the apartment ,  more v a r i e d  i n  badly i n f e s t e d  apartments  . 

where i n s e c t s  pene t ra ted  d r e s s e r s  or l i v i n g  room sofas .  I n  my 

exper ience ,  however, most cockroach harborages a r e  w i th in  a  r ad ius  of 3 m 

from t h e  focus of t h e  s u i t e ' s  i n f e s t a t i o n ,  i e :  near t h e  s i n k  i n  t h e  

k i t chen .  

Other harborages no t  observed during the  study but  mentioned by 

o ther  workers inc lude :  r e f r i g e r a t o r  motors ,  e l e c t r i c a l  a p p l i a n c e s ,  door 

hinges and behind p i c t u r e  frames and wa l l  ornaments (Ebel ing 1975, Ma l l i s  

1969).  

Other harborages,  such a s  those  under cab ine t s  and i n  wa l l  v o i d s ,  

were not sampled. 

Harborage is reduced p r imar i ly  by the  removal of c l u t t e r .  Storage 

\ )  

space i n  most apartments  is  l i m i t e d  and consequently k i t chen  and bathroom 

cupboards and counters  tend t o  be overcrowded. Many i t ems ,  such a s  o ld  

newspapers, a r e  of l i t t l e  va lue  and r e s i d e n t s  can be convinced t o  throw 

them ou t .  Other o b j e c t s ,  such a s  canning j a r s ,  can be s t o r e d  i n  o the r  

l oca t ions  i n  the  apar tment ,  where i t  i s  too co ld  or  dry f o r  cockroaches 



to survive. Residents at Acadia were also encouraged to not store 

excessive amounts of extra food, 

Benefit would be likely to result from reduced harborage in the 

building structure. This could be done by sealing cracks and crevices 

with silicone glue or plaster and duct tape. Voids which cannot easily 

be sealed off could be filled with a repellent, such as DrioneB, or with 

a residual insecticide such as Boric acid. 

Sanitation 

Sanitation usually refers to the removal of both clutter and filth 

that is present to varying degrees in all dwellings. Probably the two 

should be considered separately since the former is a determinant of 

habitat availability and the second a factor in food availability. 

Sanitation has been mentioned in numerous papers as being an important 

part of the cockroach problem (Wright 1979, Bennett 1978, Gupta - et 

al. 1973 and Robinson et al. 1980). Evidence collected at Acadia - -- 
on the value of increasing sanitation to reduce cockroach population 

growth was contradictory. There were many filthy apartments which 

maintained low or moderate cockroach populations and a few very clean 
/ -  

apartments which developed high populations. In general', however, it did 

seem that the cleaner and less cluttered apartments had fewer 

cockroaches . 



Certainly the removal of food and shelter from laboratory cockroach 

colonies causes the population to decline. Whether an apartment can be 

sufficiently sanitized to cause a significant population decline has not 

been conclusively demonstrated. Possibly sanitation has more effect on 

preventing establishment of infestations than in reducing existing 

populations. When the cleanlines is improved there it may not be a 

drastic effect on the existing cockroaches because they will continue to 

live for a considerable period of time. It may therefore be more 

appropriate to say that the role of sanitation is to limit rather than 

control infestations. 

An obstacle in the utilization of sanitation is the difficulty in 

establishing acceptable sanitary standards. Residents cannot be asked to 

keep their premises "clean" since this word is interpreted differently by 

each person. Which areas to clean and how often must be clearly laid 

out. Bennett (1978) reporfed criteria for rating sanitation of 

residences, however the value of his categories are greatly diminished by 

their subjectivity. 

The results of sanitation seen in Acadia (appendix 5)are similar to 

those of Owens (1980) who used commercial services to increase the 

sanitary level of apartment$, but was unable to reduce the population 

levels significantly. 

Since it is the resident who must maintain the sanitary level of the 

apartment, improved sanitation can only be accomplished through public 

education programs. Rigorous or forced cleanup programs would not yield 

sufficient results to justify the extensive effort necessary and would 

generate a great deal of bad feelings among the community. 

7 5 



Reduction of Water Sources 

The a v a i l a b i l i t y  of water i s  a  l i m i t i n g  f a c t o r  i n  a l l  i n f e s t a t i o n s  

and i s  probably t h e  main reason fo r  the  i n s e c t s  being l i m i t e d  t o  t h e  

k i tchen  and bathroom a r e a s .  Even a t  a  high humidity t h e  cockroaches need 

t o  d r ink  a d d i t i o n a l  f l u i d s  t o  avoid l e t h a l  d e s i c c a t i o n  (Cornwell 1968).  

The dry ing  power of a i r  v a r i e s  according t o  both t h e  temperature and 

t o  the  amount of gaseous and p a r t i c u l a t e  mat te r  h e l d  i n  suspension i n  t h e  

a i r  r e l a t i v e  t o  t h e  t o t a l  amount t h a t  could be suspended a t  t h a t  

temperature,  and i s  descr ibed  by the  term " r e l a t i v e  humidity" (RH). A s  

the  temperature of an i s o l a t e d  volume of a i r  i n c r e a s e s  t he  RH w i l l  drop 

and the  dry ing  power of t h e  a i r  w i l l  i nc rease  along wi th  i t s  capac i ty  t o  

hold a  g r e a t e r  mass of water vapour. 

Although t h e  cockroach does not ob ta in  any f l u i d s  d i r e c t l y  from t h e  

a i r ,  i t s  need f o r  d r ink ing  water v a r i e s  with the  RH of t h e  h a b i t a t .  I n  

humid environments t he  i n s e c t s  a r e  much l e s s  r e s t r i c t e d  by a v a i l a b i l i t y  

of water than i n  d rye r  s i t e s  where they d e s i c c a t e  more r ap id ly  (Cornwell 

1968). Furthermore, h a b i t a t s  with low humidity encourage the  cockroach 

t o  remain i n  a r e a s  of lower temperatures where i t s  development and 

fecundi ty  w i l l  be reduced,  but where des i cca t ion  w i l l  be slower (Gunn and 

Cosway 1938). 

The RH of most apartment k i tchens  v a r i e s  and i s  d i f f i c u l t  t o  

c o n t r o l .  I n  many s u i t e s ,  water from the k i t chen  s ink  leaks  i n t o  the  
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cupboards e i t h e r  from f a u l t y  plumbing or from water being splashed onto 

the counter while washing the  d i s h e s .  In  these  cases  s e a l i n g  the  

counter top and r e p a i r i n g  the  f a u l t y  pipes reduced the  a v a i l a b i l i t y  of 

water .  Leaky pipes i n  wa l l  voids a r e  d i f f i c u l t  t o  d e t e c t  and w i l l  

probably always be a  source of water for  some popula t ions .  Water a l s o  

condensed on co ld  water p ipes  i n  most s u i t e s  which f u r t h e r  added t o  t he  

problem. Although i t  does not  seem l i k e l y  t h a t  a l l  sources  of water 

could be e l imina ted ,  e f f o r t s  should a t  l e a s t  be made t o  minimize i t s  

a v a i l a b i l i t y  wherever poss ib l e .  

' Redaction of Temperature 

Temperature management can be an e f f e c t i v e  means of reducing 

cockroach numbers i n  r e s i d e n t i a l  premises i n  temperate a r e a s .  Severa l  

observat ions made dur ing  the  s tudy  ind ica t ed  t h a t  temperature may be the 

most c r i t i c a l  f a c t o r  i n  t h e  r egu la t ion  of German cockroach popula t ions  i n  

southwestern B r i t i s h  Columbia. Most of the  i n f e s t a t i o n s  observed i n  

s ingle-uni t  dwell ings i n  Vancouver never grew very l a r g e .  I n  one case  

the  i n s e c t s  died out  completely during the  win ter  months without  any 

apparent  cause. The houses were noted t o  be d r a f t y  and were coo le r  a t  

n igh t s  than the average apartment  dwell ing.  It was a l s o  noted  t h a t  none 

of t he  other  ten  apartment bu i ld ings  near Acadia had ever  had cockroach 

problems. One of t h e s e  s t r u c t u r e s ,  a l s o  a  s tuden t  high r i s e  r e s idence ,  

had a  r epu ta t ion  of being " too  cold".  In  c o n t r a s t ,  t he  r e s i d e n t s  of t he  



i n f e s t e d  bu i ld ing  had complained fo r  s e v e r a l  years  t h a t  the  heat  i n  

t h e i r  b u i l d i n g  was too  h igh .  Many a reas  of t he  bu i ld ing ,  p a r t i c u l a r l y  

hal lways,  were no to r ious  f o r  being hot and s t u f f y .  Comments on the  

temperature p r o f i l e  a t  Acadia a r e  contained i n  appendix 6 .  

The reasons f o r  temperature e f f e c t s  a r e  not c l e a r ,  but they seem 

t o  be caused by reduced fecundi ty ,  slower development,reduct ion i n  

a c t i v i t y  or  mig ra t ions  t o  warmer environments. For example Ogata 

(1976) showed t h a t  cockroach i n f e s t a t i o n s  in  wooden houses i n  Japan had 

s i g n i f i c a n t l y  slower development than i n f e s t a t i o n s  in  concre te  

apartments  and suggested t h a t  the  major reason was the lower 

temperature i n  t he  wooden s t r u c t u r e .  

I f  g iven  a choice  of r e s t i n g  spo t s  a t  var ious  temperatures ,  a German 

cockroach w i l l  u sua l ly  remain a t  temperatures  between 21 and 33 C. A 

no tab le  p re fe rence  i s  shown f o r  environments above 25 C even though t h e  

i n s e c t  d e s i c c a t e s  much more r ap id ly  a t  t hese  temperatures  (Gunn 1935). 

Although h igher  temperatures  w i l l  reduce the  l i f e  span,  t h i s  i s  

compensated by an inc rease  i n  developmental r a t e  (Gould 1941).  

Ind iv idua l s  begin reproducing much e a r l i e r  and consequently t he  h igher  

temperatures  r e s u l t  i n  more r a p i d  growth of t h e  popula t ion .  



SEALING OF APARlXENTS 

It is a widely held belief among residents that sealing cracks and 

crevices will alleviate cockroach problems. Unfortunately reports of 

using this technique are scant and no scientific evaluation its 

effectiveness has ever been published. Some observations on using 

sealing to control cockroach problems at Acadia are reported in Appendix 

7. 

It was concluded that although sealing would probably be of some 

benefit in an IPM program, further evaluation is necessary. Sealing 

compounds would certainly need to be applied thoroughly, which could 

probably only be done by a trained individual. 



REPELLENTS 

German cockroaches a r e  known t o  be r e p e l l e d  by a  wide v a r i e t y  of 

s t i m u l i .  Since t h e  o b j e c t i v e  of an IPM program i s  t o  reduce peop le ' s  

contac t  with cockroaches,  the  r e p e l l e n t s  would be use fu l  f o r  excluding 

i n s e c t s  i n  a r e a s  where they a r e  l e a s t  d e s i r e d ,  such a s  i n  u t e n s i l  drawers 

and f o r  reducing harborage i n  wal l  voids and under k i t chen  cab ine t ry .  

Synthetic Chemicals 

Severa l  e f f e c t i v e  chemical r e p e l l e n t s  have been developed by 

P h i l l i p s  Petroleum Canpany and have been used t o  reduce the  i n f e s t a t i o n  

of shipped goods. One of t h e s e ,  MGK R-874 (2-hydroxyethyl n- Octyl 

su lph ide )  has an o r a l  LD ( r a t )  of 8,330 mg/kg and thus i s  considered 
5 0  

t o  pose no h e a l t h  r i s k ,  even when used near  food (Cornwell 1976). Other 

e f f e c t i v e  r e p e l l e n t  chemicals have a l s o  been descr ibed  (McGovern et 

a l .  1975). Many i n s e c t i c i d e s ,  inc luding  Drionea, a r e  known t o  be - 

h igh ly  r e p e l l e n t  a s  we l l  (Ebel ing -- e t  a l .  1966).  



Light 

Most occupants of i n fe s t ed  dwellings a r e  aware t h a t  cockroaches 

genera l ly  avoid b r i g h t  l i g h t  and can be seen scur ry ing  fo r  s h e l t e r  when 
- 

t he  k i t chen  l i g h t  i s  switched on a t  n i g h t .  A few of t he  r e s i d e n t s  a t  

Acadia s a i d  t h a t  they r egu la r ly  l e f t  the  l i g h t s  on a l l  n igh t  i n  order 

t o  d e t e r  t h e  cockroaches. However, i t  i s  known t h a t  under condi t ions  

of continuous l i g h t i n g ,  the  i n s e c t s  soon become habi tua ted  t o  the  

i l l umina t ion  and consequent ly the amount of a c t i v i t y  does not seem t o  . 

be decreased (Cornwell 1968). Even in  normal l i g h t i n g  i t  i s  not uncommon 

t o  s ee  the odd ind iv idua l  moving about during d a y l i g h t ,  p a r t i c u l a r l y  when 

the i n f e s t a t i o n  i s  very l a r g e  and ind iv idua l s  a r e  under s t r e s s .  

Ultrasound 

Recently,  numerous devices  have been marketed which a r e  a l l eged  t o  

c o n t r o l  a  v a r i e t y  of i n s e c t  p e s t s ,  inc luding  cockroaches, by producing 

ul t ra-high frequency sound. Although u l t rasound has been shown t o  have 

p o t e n t i a l  use i n  t h e  in tegra ted '  c o n t r o l  of rodents  (Culver 1980, MacLean 

1974),  i t  has not been demonstrated t o  be of va lue  i n  urban i n s e c t  

c o n t r o l .  

Observations made on seve ra l  d i f f e r e n t  u l t rasound genera t ing  devices  

(20,000 t o  60,000 Hz most ly a t  120 db a t  the source)  l ed  me t o  the  

conclusion t h a t  they a r e  not e f f e c t i v e  f o r  the  c o n t r o l  of cockroaches. 

When labora tory  co lon ie s  were exposed t o  the  u l t r a s o n i c  dev ices ,  no 



changes i n  behaviour could be observed,  i n d i c a t i n g  t h a t  they may not  be 

a b l e  t o  perce ive  h igh  frequency sounds. Some of t h e  u n i t s  emi t ted  pulsed 

or  v a r i a b l e  f r equenc i e s ,  but  t h i s  d id  not seem t o  make any d i f f e r n c e .  

This i s  c o n s i s t e n t  wi th  t h e  f i nd ings  of Ba l l a rd  and Gold (1982) who 

d id  not d e t e c t  s i g n i f i c a n t  repe l lancy  of German cockroaches us ing  sound 

f requenc ies  between 1000 and 60,000 Hz. 

Ultraviolet Light 

Since s h o r t  wavelengths of l i g h t  a r e  known t o  a f f e c t  t he  development 

behaviour ,  and s u r v i v a l  of cockroaches i t  i s  p o s s i b l e  t h a t  u l t r a v i o l e t  

l i g h t  could  be used f o r  t h e  c o n t r o l  of i n f e s t a t i o n s  (Gingrich -- e t  a l .  

1977).  It  has  been shown t h a t  i r r a d i a t i o n  of e a r l y  i n s t a r  nymphs, t h e  

most s e n s i t i v e  s t a g e ,  r e s u l t s  i n  a  90% t o  100% m o r t a l i t y  w i t h i n  s i x  days 

(Cohen -- e t  a l .  1973, 1975). Sub le tha l  doses  r e s u l t e d  i n  de lays  i n  

mol t ing  and inhibited normal weight ga in .  These were caused ,  a t  l e a s t  i n  

p a r t ,  by a decrease  i n  food consumption r e s u l t i n g  from a  metabol ic  

a l t e r a t i o n  produced by exposure t o  u l t r a v i o l e t  l i g h t .  I nc reases  i n  t h e  

occurrence of s t r u c t u r a l  malformations among exposed cockroaches were 

a l s o  noted.  

During these  s t u d i e s  i t  was found t h a t  l i g h t  from t h e  254 nm band, 

such a s  t h a t  emi t ted  from a  Hanovia low-pressure mercury germic ida l  lamp 

caused the  h ighes t  m o r t a l i t y .  Treatments a t  280 and 297 nanometers were 

a l s o  e f f e c t i v e .  

I observed t h a t  even low i n t e n s i t y  u l t r a v i o l e t  l i g h t  would e l i c i t  a  
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negat ive  response among cockroaches t h a t  was f a r  s t ronge r  than tha t  t o  

o ther  l i g h t  sources .  I t  has been shown t h a t  t he  r epe l l ency  soon wears 

o f f ,  however and the  i n s e c t s  resume normal a c t i v i t y .  (Cohen -- e t  a l .  

1975). 

Although i t  might be h ighly  d e s i r a b l e  t o  use u l t r a v i o l e t  l i g h t  i n  

apartment k i t chens  t o  reduce cockroach popu la t ions ,  any exposure t o  t hese  

wavelengths is a  hazard t o  the r e s i d e n t ' s  v i s i o n .  Unless i t  could be 

shown t h a t  t h i s  would not be a  s i g n i f i c a n t  danger ,  t h e  app l i ca t ions  of 

u l t r a v i o l e t  l i g h t  w i l l  be l imi ted .  

One poss ib l e  use a t  Acadia would be f o r  c o n t r o l  of cockroaches i n  

the  basement b o i l e r  room. Maintenance s t a f f  only r a r e l y  en t e r  t h i s  a r ea  

and a  switch could be i n s t a l l e d  on the door t o  switch the  lamps of f  when 

the door t o  the room is opened. Another use would be t o  i n s t a l l  them 

i n s i d e  k i t chen  cupboards. 

MASS TRAPPING 

Since t r a p s  a r e  capable of cap tu r ing  l a r g e  numbers of cockroaches, 

it i s  poss ib l e  t h a t  they could be used t o  reduce i n f e s t a t i o n s .  There a r e  

no r e p o r t s  of complete c o n t r o l  'of German cockroaches us ing  t r aps  a lone ,  

bu t  t h e i r  use in  IPM programs s t i l l  seems warranted.  The r e s u l t s  of mass 

t rappping t r i a l  conducted a t  Acadia a r e  repor ted  i n  Appendix 8. 

Barak -- e t  a l .  (1977) desc r ibes  mass t r app ing  of German, Or ien ta l  

and American cockroaches in  Wisconsin using ZoeconB t r a p s .  Although 

they observed a  d e c l i n e  i n  t he  number of cockroaches seen and trapped 

over t ime,  the  au thors  d id  not consider  the reduct ion  t o  be adequate.  

Twenty-four t r a p s  were deployed in  a  bakery f o r  a  f i v e  week period during 
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which 2435 German cockroaches were cap tured .  Although t h e  numbers had 

dec l ined  during t h e  t r i a l ,  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  was 

found between cap tu re s  i n  t he  f i r s t  and l a s t  weeks, 524 and 279 v 
r e s p e c t i v e l y .  S imi l a r  r e s u l t s  were recorded f o r  mass t r app ing  German 

cockroaches i n  a  t ave rn  and a r e s t a u r a n t .  

I n  a 35 week t r i a l  a t  a  s t u d e n t  res idence  a t  Texas A & M Un ive r s i t y ,  

Piper  and Frankie (1978a) record  cap tu r ing  5912 German cockroaches .us ing  

33 ZoeconQ t r a p s  i n  a  72 m2 apar tment .  A previous 37 week t r i a l  us ing  

petroleum j e l l y  j a r  t r a p s ,  removed 915 i n s e c t s  from t h e  same dwell ing.  

Their o b j e c t i v e  of reduc ing  popula t ions  t o  a  l e v e l  where only t h r e e  

cockroaches were seen  per week was no t  achieved by t r a p p i n g ,  even though 

t h e  numbers cap tured  i n  t he  t r a p s  dec l ined  by t h e  end of t h e  72 week 

t r i a l .    he^ noted t h a t  t h e  number of t r a p  s t a t i o n s  w i th  cockroaches had 

diminished,  i n d i c a t i n g  a  r e s t r i c t i o n  i n  t he  d i s t r i b u t i o n  of cockroaches 

i n  t he  apartment .  From t h i s  and o the r  mass t r app ing  exper iments ,  they 

conclude t h a t  t h e  suppres s ive  a c t i o n  of t r app ing  i s  u s e f u l  a s  p a r t  of an 

IPM program. 

The t r a p s  d i d  no t  p rovide  a  s imple cure  f o r  cockroach i n f e s t e d  

dwel l ings ,  but d i d  seem t o  be u s e f u l  f o r  providing some popula t ion  

supress ion .  More t r a p s  might have given b e t t e r  r e s u l t s ,  a l though a t  a 

cos t  of $1.00 per u n i t  t h i s  could  be q u i t e  expensive,  p a r t i c u l a r l y  s i n c e  

t he  t r a p s  need t o  be r ep l aced  every 6 weeks. Resu l t s  from mass t r app ing  

should not be expected f o r  t h e  f i r s t  t h r ee  months. 

The two t r a p s  desc r ibed  below a r e  marketed f o r  t h e  purpose of mass 

t rapping  cockroaches.  Unlike t he  d i sposable  t r a p s  p rev ious ly  d i scussed  

a s  monitor ing t o o l s ,  t h e  Roatel  and E l e c t r o  t r a p  a r e  h igh  i n  c o s t  and 

capable  of ho ld ing  l a r g e  numbers of i n s e c t s .  
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Roatel* Trap 

The p l a s t i c  "Roatell'@ cockroach t r a p  (Fumakil la ,  Japan) has been 

repor ted  by o t h e r s  as  being e f f e c t i v e  i n  cap tu r ing  German cockroaches 

(Piper  and Frankie  1978a, Ross 1981). Unlike most o ther  t r a p s ,  i t  

con ta in s  no s t i c k y  i n s e r t s  and i s  re-usable .  The i n s e c t s  a r e  t rapped by 

pushing through d e l i c a t e  one way doors  whi le  drawn by a  food based 

a t t r a c t a n t  contained in an inner  chamber. 

Since the cockroaches a r e  no t  harmed, t h e  t r a p  is  i d e a l  fo r  use i n  

s i t u a t i o n s  where l i v e  i n s e c t s  a r e  needed f o r  s tudy .  This  f e a t u r e  i s  a  

nuisance during mass t r app ing  when quick d i s p o s a l  of t h e  i n s e c t s  is  

d e s i r e d .  Residents  would probably f i n d  t h i s  system l e s s  d e s i r a b l e  

because t h e  i n s e c t s  can be seen moving around i n s i d e  t he  t r a p .  

Roatel@ t r a p s  a r e  not  r e a d i l y  a v a i l a b l e  i n  southwestern B r i t i s h  

Columbia, but  c o s t  about $10.00 i n  o the r  c o u n t r i e s .  Since many t r a p s  

would be needed f o r  a mass t r app ing  t r i a l ,  t h e  c o s t  would be q u i t e  high.  

Electroe Roach Trap 

A r e l a t i v e l y  new product i s  an e l e c t r o n i c  device  r e t a i l e d  under 

t he  name of "EX1-Electro Trapv@ by Ground Cont ro l  E l e c t r o n i c s  of 

De l t a ,  B .  C..  About t he  s i z e  of a  smal l  t y p e w r i t e r ,  t h e  EX1 uses  an 

a t t r a c t a n t  b a i t  t o  l u r e  cockroaches i n t o  an inner  chamber where an 

i n t e r m i t t e n t  e l e c t r i c  c u r r e n t  causes  them t o  jump i n t o  a  rep laceable  

s t i c k y  i n s e r t .  



The use  of a  h i g h  v o l t a g e  s t r i p  i s  thought  t o  p r e v e n t  t h e  

cockroaches  from b e i n g  r e p e l l e d  by c o n t a c t  wi th  t h e  non-drying g l u e  t h u s  

f o r e s t a l l i n g  a  l e a r n e d  avo idance  of t h e  t r a p .  The shock i s  not  des igned  

t o  harm t h e  i n s e c t s ,  t h u s  t h e  l i v i n g  cockroaches  i n s i d e  t h e  t r a p  a r e  

supposed t o  emit  s e x  and a g g r e g a t i o n  pheromones t h a t  a t t r a c t  more 

cockroaches .  

My l i m i t e d  t e s t i n g  of  t h e  EX1 i n d i c a t e d  t h a t  i t  had promise f o r  use  

a s  a  mass t r a p p i n g  d e v i c e  i n  IPM programs. Although t h e  h i g h  c o s t  of t h e  

u n i t  a t  $600 p r e c l u d e s  i t s  use  a s  a  m o n i t o r i n g  t o o l ,  i t  may be u s e f u l .  f o r  

r educ ing  high d e n i s t y  p o p u l a t i o n s .  F u r t h e r  e v a l u a t i o n  i s  n e c e s s a r y  t o  

e s t a b l i s h  t h e  c o s t  e f f e c t i v e n e s s  of t h e  u n i t ,  

R e s i d e n t s '  r e a c t i o n  t o  t h e  t r a p  was ex t remely  p o s i t i v e .  The few 

n e g a t i v e  comments t h a t  were r e c e i v e d  m o s t l y  c e n t e r e d  around t h e  l a r g e  

s i z e  and h i g h  c o s t  of  t h e  u n i t .  Other concerns  ment ioned were  t h e  

u n p l e a s a n t  odour of t h e  t r a p  and t h e  e f f e c t  t h a t  o p e r a t i n g  t h e  u n i t  had 

on T.V. and r a d i o  r e c e p t i o n .  

BIOLOGICAL CONTROL 

Many people  h a v e  emphasized t h e  importance  of  n a t u r a l  c o n t r o l s  i n  

IPM programs ( F l i n t  and Van den Bosch 1981, P i p e r  and F r a n k i e  1978a) .  

Although t h e  use  of  b i o l o g i c a l  c o n t r o l  a g e n t s  f o r  c o n t r o l  of  urban 

cockroaches  is h i g h l y  d e s i r a b l e ,  t h e  n a t u r a l  enemies of t h e  German 

cockroach have n o t  been w e l l  s t u d i e d  thus  more work is  r e q u i r e d  t o  

e v a l u a t e  t h e i r  p o s s i b l e  a p p l i c a t i o n s  i n  IPM. R e g r e t t a b l y  no  b i o l o g i c a l  

c o n t r o l  a g e n t s  were t e s t e d  a t  Acadia d u r i n g  t h i s  s t u d y .  

8  6 



Some good reviews of b i o l o g i c a l  c o n t r o l  t a c t i c s  a r e  a v a i l a b l e  

(Coppel and Mer t ins  1977, DeBach 19741, however, most of t he  theory and 

p r a c t i c e  of t h i s  technique has  been a p p l i e d  only i n  f o r e s t r y  and 

a g r i c u l t u r e .  

Some of t he  known enemies of t h e  German cockroach a r e  l i s t e d  i n  

t a b l e  6 .  Although some of the  n a t u r a l  enemies of o ther  cockroach s p e c i e s  

w i l l  probably a l s o  prey on B. germanica t h i s  would need t o  be t e s t e d .  

Other b a c t e r i a  and many nematodes have a l s o  been shown t o  i n f e c t  t h e  

German cockroach (Tsa i  and C a h i l l  1970, Cameron 1955) ,  however, thei.r  

pa thogen ic i t y  has  not  been wel l  e s t a b l i s h e d  and most appear t o  be only 

symbiot ic  . 
No cockroach p a r a s i t e s  were confirmed from the  i n f e s t a t i o n s  a t  

Acadia,  nor d i d  any of t he  l o c a l  entomology museums con ta in  any known 

p a r a s i t e  specimens. This would i n d i c a t e  t h a t  t h e  enemy complex of t h e  

urban cockroach i s  q u i t e  impoverished and would mean t h a t  t h e r e  i s  

p o t e n t i a l  f o r  reducing the  p e s t  popula t ion  by in t roduc ing  a p a r a s i t e  

s p e c i e s .  

Most of t h e  pas t  work on cockroach c o n t r o l  has cen te red  on t h e  use 

of t h e  Eulophid miniwasp, T e t r a s t i c h u s  hagenowii,  a p a r a s i t e  of t he  

ootheca (Cameron 1955, ~dmun'ds 1955, F l e e t  -- e t  a l .  1975, p iper  - e t  

a l .  1978, Burks 1943).  The a b i l i t y  of t h i s  s p e c i e s  t o  p a r a s i t i s e  t h e  - 

German cockroach i s  not wel l  documented, but  is  probably low due t o  the  

egg c a r r y i n g  behaviour of the h o s t .  Piper  and Frankie (1978a, b)  used 

T. hagenowii r e l e a s e s  t o  reduce popula t ions  of t h e  smokey-brown - 

cockroach i n  r e s i d e n t i a l  a r ea s  i n  Texas but  d i d  not  r epo r t  any use 



Table 6: SOME NATURAL ENEMIES OF THE GERMAN COCKROACH 

- 
Stage attacked 

ARTHROPODA (insects and mites) 

Hymen0ptera:Evanidae 

Evania appendigaster L. 

Evania punctata Brulle 

Brachygaster minutus 0. 

Hymenoptera:Eulophidae 

Tetrastichus hagenowii (Ratz) 

Hymenoptera: Ampulicidae 

Do1 ichurus corniculus (S pinula) 

~oleo~tera:   hi p iphoridae 

Rhipidus pectinicornis Thbg 

Cor ina: Pterygosomidae 

Pimeliaphilus podapoliphagus Tragardh 

SCHIZOPHYTA (bacteria) 

Eubacteria1es:Enterobacteriaceae 

Serratia marcescens 3Bizio 

Spirochaeta1es:Spirochaetacae 

Bacillus (Unidentified) 

THALLOPHYTA ( fungi ) 

Mon i liales :Moniliaceae 

Adult , nymphs 

Adult , nymphs 

Adult , nymphs 

Adult , nymphs 

Adults , nymphs 

Beauvaria bassiana (~alsamo) Vuillemin Nymphs 

(Adapted from Roth and Willis 1960, and Cameron 1955) 



a g a i n s t  t he  i n f e s t a t i o n s  of German cockroaches d e a l t  wi th  i n  t he  same 

s tudy .  

Although r e s i d e n t s  wi th  s t r o n g  phobias f o r  i n s e c t s  might ob j ec t  t o  

having hymenopterous p a r a s i t e s  r e l ea sed  i n  t h e i r  homes, most people would 

not f i n d  them fearsome. The wasps a r e  very smal l  and resemble aphids  or 

gna ts  r a t h e r  than bees or  ho rne t s .  They a r e  harmless t o  people and would 

not  be p re sen t  i n  l a r g e  enough numbers t o  be considered annoying. 

CONTROL BY RELEASE OF STERILE MALES 

A technique f o r  c o n t r o l l i n g  cockroaches by the  i n t r o d u c t i o n  of a  

d e l e t e r i o u s  g e n e t i c  load i n t o  t he  popula t ion  has been developed by 

r e s e a r c h e r s  a t  t h e  Virgina Poly technic  I n s t i t u t e  (Ross 1973, 1980, Ross 

e t  a l .  1981, Ross and Cochran 1981, Kei l  and Ross 1977). A -- 
gene has  been i s o l a t e d  t h a t  causes  t h e  dea th  of t h e  embryos 

cockroach 

i n  t h e  

ootheca and can be introduced i n t o  t h e  popula t ion  by heterozygous male 

a d u l t s .  S ince  t h e  egg case  cannot be s p l i t  open by t h e  few remaining 

nymphs, t h e  ootheca w i l l  no t  ha t ch .  In  t h i s  p roces s ,  c a l l e d  embryonic 

t r app ing  t h e  female is  rendered i n f e r t i l e .  Although t h i s  technique i s  

s i m i l a r  t o  t he  s t e r i l e  male r e l e a s e  program used i n  o t h e r  i n s e c t s ,  i t  has  

t he  advantage of no t  caus ing  d e b i l i t a t i o n  of t h e  i n s e c t s  from r a d i a t i o n  

damage. 

Ross ' s  l i m i t e d  f i e l d  t e s t i n g  gave sup re s s ion  varying from 14% t o  

100%. The major d i f f i c u l t i e s  encountered were e s t ima t ing  the  s i z e  of t he  

f i e l d  populat ion and judging the  c o r r e c t  time f o r  r e l e a s e s .  



No doubt t h e r e  would be problems i n  convincing r e s i d e n t s  t o  al low the  

r e l e a s e  of cockroaches i n  t h e i r  dwel l ing ,  however i f  t he  technique were 

proven e f f e c t i v e ,  I b e l i e v e  t h a t  most of t he  t enan t s  could be swayed 

without  d i f f i c u l t y  . 



THE COMMERCIAL POSSIBILITIES OF IPM IN URBAN HOUSING 

I f  i n t e g r a t e d  pes t  management i s  t o  become v i a b l e  i t  must be made 

a t t r a c t i v e  t o  p r i v a t e  bus iness  i n t e r e s t s .  

It i s  doub t fu l  t h a t  t h e r e  is  s u f f i c i e n t  bus ines s  i n  B r i t i s h  Columbia 

f o r  a  company dea l ing  s o l e l y  i n  cockroach c o n t r o l  t o  su rv ive .  

Competit ion i n  t he  urban pes t  c o n t r o l  i ndus t ry  i s  i n t e n s e  and t h e  number 

of p o s s i b l e  c o n t r a c t s  is  l i m i t e d .  The g r e a t e s t  p o t e n t i a l  f o r  immediate 

implementation of IPM l i e s  with the e x i s t i n g  p e s t  c o n t r o l  f i rms ,  any one 

of which could  o f f e r  i t  a s  an a l t e r n a t i v e  or  supplementary s e r v i c e  t o  

customers.  Unfortunately t he  appeal of IPM t o  many consumers would be 

low due t o  i t s  r e l a t i v e l y  high c o s t .  

During the  s tudy  s e v e r a l  companies i n d i c a t e d  t o  me t h a t  they d id  not  

believe t h a t  IPM could  be o f i e r e d  a t  a  v i a b l e  p r i c e .  They pointed out  

t h a t  most of t h e i r  expensive con t r ac t  b id s  were unsuccess fu l  s i n c e  

consumers g e n e r a l l y  h i r e d  t he  l e a s t  expensive r a t h e r  than the  most 

e f f e c t i v e  company. This problem i s  compounded by those  pes t  c o n t r o l  

o p e r a t o r s  who underbid and r e l y  on the  over-use of p e s t i c i d e s  i n  order  t o  

minimize t h e i r  l abo r  c o s t s .  'Although they o f t e n  g ive  poor r e s u l t s ,  they 

can u s u a l l y  su rv ive  on the  abundance of s h o r t  term jobs.  

I n  c o n t r a s t ,  t h e r e  a r e  some consumers who, a f t e r  many experiences  

with chemical o r i e n t e d  programs, become i n t e r e s t e d  i n  a l t e r n a t i v e  

approaches.  I n  some of t he se  c a s e s ,  t he  l and lo rd  i s  i n  a  p o l i t i c a l  o r  

moral p o s i t i o n  where he is  obl iged t o  provide t he  s a f e s t  s o l u t i o n  t o  t he  



pes t  problem, and may t h e r e f o r e  be w i l l i n g  t o  pay a  h igher  c o s t .  

Table 7 summarizes the  c o s t s  of ope ra t i ng  an IIJM program. A company 

might charge  about  $30 per hour fo r  l a b o r ,  o u t  of which s a l a r i e s ,  

bus iness  expenses and support  s e r v i c e s  would be pa id .  I n  a d d i t i o n  t o  

t h i s ,  cockroach t r a p s  and o ther  m a t e r i a l s  would need t o  be purchased and 

copying charges f o r  t he  information d i s t r i b u t e d  t o  t enan t s  would need t o  

be pa id  f o r .  About t en  p e s t i c i d e  a p p l i c a t i o n s  would need t o  be made each 

year .  I r r e s p e c t i v e  of whether Drionee, b o r i c  a c i d ,  py re th r in s  or  

propoxur i s  used ,  t h e  cos t  of applying it would be about $30 per . 

t rea tment  i nc lud ing  l a b o r ,  m a t e r i a l s  and equipment. The amount of l abor  

needed t o  ope ra t e  t h e  IPM program would be cons iderab ly  more than t h a t  

r equ i r ed  f o r  a chemical c o n t r o l  approach, and consequent ly  t h e  t o t a l  c o s t  

would be h ighe r .  Table 8 d e t a i l s  t h e  amount of l abor  t h a t  would be 

needed t o  ope ra t e  an IPM program i n  a  100 u n i t  b u i l d i n g  such a s  t h e  

Acadia h igh  r i s e .  

The c o s t  per r e n t a l  un i t  would be $35 per annum o r  $2.91 per month. 

Unfor tuna te ly  t h i s  is  s t i l l  more than double t h e  amount most companies 

would charge fo r  a  r e g u l a r  pe s t  c o n t r o l  program. 



Table 7 :  M I N I M U M  COST OF AN IPM PROGRAM FOR THE ACADIA H I G H  RISE 

Item Cost per  Unit 

Labor ( a t  $30 per hour)  $24.60 

Cockroach Traps 4.00 

P e s t i c i d e  Appl ica t ions  3 .OO 

Other Ma te r i a l s  and Equipment 3 .OO 

Copying Costs  0.40 

TOTAL $35 .OO 

Table 8: M I N I M U M  AVERAGE ANNUAL TIME REQUIREMENTS FOR 

A 100 UNIT BUILDING 

A c t i v i t y  Hours 

Surveys (2 )  30 

Meetings 4 

Research 1 2  

Report P repa ra t i on  

Other 

TOTAL 82 



CONCLUSION 

The cockroach problem a t  t h e  s tudy s i t e  a t  Acadia (appendix 1 )  was 

l a r g e l y  due t o  the bui ld ing  cons t ruc t ion  which allowed abundant harborage 

and c o r r i d o r s  f o r  movement between apartments .  The bui ld ing  was designed 

i n  such a  way t h a t  temperatures i n  t h e  apartments  were unusually warm which 

allowed fo r  maximum growth of t he  cockroach populat ion.  The s i t u a t i o n  was 

aggravated by the  i n s t a l l a t i o n  of c a r p e t s ,  which provided food, harborage 

and i n s u l a t i o n  f o r  the i n s e c t s  and a l s o  by t h e  c l u t t e r  and poor s a n i t a t i o n  

of some apartments and by the  low t o l e r a n c e  of r e s i d e n t s  t o  cockroach 

i n f e s t a t  ions .  

An i d e a l  i n t eg ra t ed  management program f o r  the  c o n t r o l  of cockroaches 

a t  s i t e s  such a s  Acadia would f i r s t  develop a  rappor t  with r e s i d e n t s ,  and 

secondly devise  a  method of monitor ing the  d i s t r i b u t i o n  and abundance of 

cockroaches. Once the  na tu re  of t h e  r e s i d e n t s  concerns and the  cockroach 

populat ion a r e  known, then measures should be taken t o  reduce the  c o n f l i c t  

between the  r e s i d e n t s  and the  i n s e c t s .  

The most app ropr i a t e  i n i t i a l  measures would be t o  modify t h e  

environment of the  bui ld ing  t o  reduce t h e  p o t e n t i a l  f o r  the cockroaches t o  

i nc rease  t h e i r  populat ion.  Foremost of t hese  measures should be t o  reduce 

the  apartment temperature wherever p o s s i b l e .  The second most va luable  

t a c t i c  would bee to  reduce the  amount of harborage by reducing c l u t t e r  and 

s e a l i n g  c rev ices .  Any o ther  e f f o r t s  d i r e c t e d  toward improving the  

s a n i t a t i o n  of t he  i n f e s t e d  a rea  w i l l  probably a l s o  be of value.  



Once env i ronmenta l  m o d i f i c a t i o n  i s  under way, a r e a s  w i t h  h igh  

i n f e s t a t i o n s  t h a t  were i d e n t i f i e d  by t h e  s u r v e y  s h o u l d  be t r e a t e d  w i t h  

i n s e c t i c i d e s  t o  h a s t e n  t h e  demise of t h e  problem. One p o s s i b l e  program 

would be t o  i n j e c t  Drionem i n t o  t h e  w a l l  v o i d s  fo l lowed  by a  crack-and- 

c r e v i c e  a p p l i c a t i o n  of propoxur i n  t h e  k i t c h e n  and bathroom fol lowed by a  

thorough t r e a t m e n t  w i t h  p y r e t h r i n s  . However, any one of a  number of 

i n s e c t i c i d e s  c o u l d  be s u b s t i t u t e d .  

I n t e g r a t e d  cockroach management must be  looked  a t  a s  an  on-going 

program i f  i t  i s  t o  be of any v a l u e .  A f t e r  t h e  i n i t i a l  measures  a r e  caken 

t o  reduce  t h e  problem,  m o n i t o r i n g  and communication w i t h  t e n a n t s  must be 

c o n t i n u e d .  

Other  c o n t r o l  t a c t i c s  such a s  p a r a s i t e  r e l e a s e s ,  mass t r a p p i n g ,  

s e a l i n g ,  use  of r e p e l l e n t s  and r e l e a s e  of s t e r i l e  male  cockroaches  r e q u i r e  

f u r t h e r  r e s e a r c h  b e f o r e  t h e i r  p l a c e  can be f u l l y  e v a l u a t e d .  No doubt some 

of t h i s  work c o u l d  be conducted a s  a  p a r t  of  a n  IPM program. 

C l e a r l y  a  s u f f i c i e n t  number of t e c h n i q u e s  a r e  a v a i l a b l e  f o r  t h e  

c o n t r o l  of  cockroaches  t h a t  an IPM program c o u l d  b e  developed t o  d e a l  w i t h  

t h e  problem. The major  o b s t a c l e s  t o  i n s t i t u t i n g  XPM i n  an u rban  hous ing  

s e t t i n g  a r e  t h a t  t h e  c o s t  would be  d i s c o u r a g i n g l y  h i g h  and t h a t  t h e r e  i s  a  

s h o r t a g e  of  i n d i v i d u a l s  who would be q u a l i f i e d  t o  run, such a  program. 

The d i f f i c u l t y  of  e s t a b l i s h i n g  a c c e p t a b l e  t h r e s h o l d  p o p u l a t i o n  l e v e l s  

f o r  t h e  cockroach i n f e s t a t i o n  w i l l  a l s o  d e t e r  any a t t e m p t  a t  IPM, however 

i f  f u r t h e r  r e s e a r c h  i n  t h e  a r e a  were t o  be c a r r i e d  o u t  i n  c o o p e r a t i o n  w i t h  

m i c r o b i o l o g i s t s  and h e a l t h  s c i e n c t i s t s  a  s a t i s f a c t o r y  s o l u t i o n  t o  t h i s  

problem might be found.  



Even if an IPM program such as the one described here could not be 

implemented, some of the components of the program, such as monitoring and 

temperature reduction could be incorporated into present pest control 

programs. 



APPENDIX 1 :  COCKROACH STUDY 

The c e n t r a l  s t u d y  s i t e  was a f o u r t e e n  s t o r y  s t u d e n t  r e s i d e n c e  known a s  

t h e  Acadia High Rise  ( P l a t e  2 ) .  I t  is  managed by t h e  U n i v e r s i t y  of B r i t i s h  

Columbia Department of  Confe rences  and S t u d e n t  Housing on t h e  u n i v e r s i t y  

campus i n  West P o i n t  Grey. The b u i l d i n g  c o n t a i n s  100 r e n t a l  u n i t s  and 

provided accomodation f o r  190 a d u l t s  and 80 c h i l d r e n .  I t  forms a p a r t  of 

t h e  Acadia s t u d e n t  f ami ly  hous ing  a r e a  which c o l l e c t i v e l y  p r o v i d e s  375 

r e n t a l  u n i t s .  I n  a d d i t i o n  t o  Acadia ,  U.B.C. o p e r a t e s  t h r e e  o t h e r  r e s i d e n c e  

a r e a s  compr i s ing  a t o t a l  of 1500 u n i t s .  

The r e n t a l  u n i t s  i n  Acadia a r e  provided f o r  b o t h  m a r r i e d  s t u d e n t s  and 

s i n g l e  p a r e n t s .  I was a r e s i d e n t  of t h e  h igh  r i s e  f o r  f o u r  y e a r s  (November 

1977 t o  June  1982)  w h i l e  my w i f e  was pursuing s t u d i e s  a t  U.B.C. 

HISTORY OF THE INFESTATION 

The e a r l y  h i s t o r y  of t h e  i n f e s t a t i o n  is n o t  known i n  d e t a i l  because  of 

:he e x t e n s i v e  t u r n o v e r  of management and r e s i d e n t s .  The f o l l o w i n g  o u t l i n e  

gas p ieced  t o g e t h e r  from t h e  few r e c o r d s  t h a t  were kept by t h e  t e n a n t  

s o c i e t y .  



Plate 2:  THE ACADIA HIGH RISE 



The e a r l i e s t  men t ion  of cockroaches  i n  Acadia was i n  January  1975 when 

the problem was d i s c u s s e d  a t  a l a n d l o r d - t e n a n t  meet ing.  A su rvey  conducted 

by a concerned t e n a n t  i n  September 

"... of  t h e  86 u n i t s  su rveyed ,  
and 33% had s i l v e r f i s h .  Spot s p r a y  
of t e n a n t s  who f e e l  t h e y  need i t ."  

975 r e p o r t e d  t h a t :  

25% had c o c k r o a c h e s ,  43% had w e e v i l s ,  
ng has  been p roceed ing  a t  t h e  r e q u e s t  

I obse rved  t h a t  r e s i d e n t s  g e n e r a l l y  u n d e r s t a t e  t h e  problem i n  t h e i r  

own s u i t e .  T y p i c a l l y  i f  t h e  r e s i d e n t  has  n o t  seen  any cockroaches  f o r  two 

weeks they  w i l l  s a y  t h a t  t h e i r  s u i t e  is  not i n f e s t e d .  I t  is t h e r e f o r e '  

probable  t h a t  t h e  25% f i g u r e  r e p r e s e n t s  on ly  t h e  more d e n s e l y  i n f e s t e d  

s u i t e s .  

I f  t h e  i n f e s t a t i o n  a r o s e  from a  s i n g l e  g r a v i d  female ,  i t  would l i k e l y  

r e q u i r e  a number of  g e n e r a t i o n s  t o  p o p u l a t e  t h e  b u i l d i n g  which,  would 

probably  t a k e  a t  l e a s t  two y e a r s .  Th i s  means t h a t  t h e  f i r s t  i n t r o d u c t i o n  

probably  o c c u r r e d  b e f o r e  September 1973,  and p o s s i b l y  a s  e a r l y  a s  1968,  t h e  

yea r  when t h e  b u i l d i n g  was opened. 

The f i r s t  a t t e m p t  a t  c o n t r o l  was c a r r i e d  o u t  i n  September 1975 when a 

p e s t  c o n t r o l  f i r m  employed a c r a c k  and c r e v i c e  t r e a t m e n t  w i t h  propoxur a t  a  

c o s t  t o  t h e  u n i v e r s i t y  of  $2700 i n c l u d i n g  a one y e a r  f o l l o w  up program. 

A second a t t e m p t  by t h e  same company i n  t h e  summer of  1977, a g a i n  used 

propoxur t r e a t m e n t s ,  i n  t h i s  c a s e  backed up w i t h  a  l i m i t e d  use  of 5% 

d i a z i n o n  d u s t  i n  w a l l  v o i d  a r e a s .  Some s i l i c a  a e r o g e l  and p y r e t h r i n s  

were a l s o  employed. The ga rbage  c h u t e ,  a  rong s u s p e c t e d  s o u r c e  of t h e  

i n f e s t a t i o n ,  was permanent ly  c l o s e d  a f t e r  t h e  t r e a t m e n t .  



By A p r i l  1977, many s u i t e s  had l a r g e  i n f e s t a t i o n s .  Follow up 

t r e a t m e n t s  con t inued  f o r  s e v e r a l  y e a r s .  

In  June  1980 the  t e n a n t  s o c i e t y  (known a s  the  Acadia High Rise  Tenant 

A s s o c i a t i o n )  o rgan ized  a commit tee  of  v o l u n t e e r s  t o  a s s e s s  t h e  e x t e n t  of 

t h e  problem and t o  e x p l o r e  a l t e r n a t i v e s  t o  bui ld ing-wide s p r a y s .  Th i s  

g r o u p ,  known t o  t h e  r e s i d e n t s  of Acadia a s  t h e  Cockroach Committee,  managed 

t h e  cockroach problem f o r  s e v e r a l  y e a r s  and provided a  g r e a t  d e a l  of 

a s s i s t a n c e  i n  conduc t ing  t h i s  s t u d y .  

BUILDING PROFILE 

The Acadia High Rise  i s  f o u r t e e n  s t o r i e s  h i g h ,  n o t  i n c l u d i n g  t h e  

u t i l i t y  rooms on t h e  roof  and below t h e  main f l o o r .  

The basement b o i l e r  room, which main ta ined  i n f e s t a t i o n s  th roughout  t h e  

s t u d y ,  was warm (33 C), humid (90% RH) and d a r k ,  e x c e p t  d u r i n g  p e r i o d i c  

s e r v i c i n g .  

The main f l o o r  c o n s i s t e d  of  f o u r  a p a r t m e n t s ,  a n  e l e c t r i c a l  room, 

s t a i r s ,  e l e v a t o r  s h a f t s ,  a l a u n d r y  room, s e v e r a l  s t o r a g e  areas,  p u b l i c  

washrooms, e n t r a n c e  f o y e r ,  ga rbage  s t o r a g e  room (no l o n g e r  i n  u s e ) ,  o f f i c e  

space  and a  p u b l i c  n u r s e r y .  I n f e s t a t i o n s  were known from a l l  f o u r  s u i t e s  

and t h e  ga rbage  room. C u r i o u s l y ,  no i n s e c t s  were e v e r  found i n  t h e  ga rbage  

c h u t e s  l e a d i n g  t o  t h e  o t h e r  f l o o r s .  

The n e x t  twelve f l o o r s  were i d e n t i c a l  i n  l a y o u t  ( f i g u r e  2 1 ,  each 

c o n t a i n i n g  e i g h t  a p a r t m e n t s  b u i l t  a round a  c e n t r a l  c o r e  ( f i g u r e  3 ) ,  



Figure 2 :  B A S I C  FLOOR PLAN OF THE A C A D I A  H I G H  RISE 



Figure 3: DETAILS OF THE CENTRAL BUILDING CORE OF THE ACADIA HIGH R I S E  
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c o n s i s t i n g  of s t a i r s ,  e l e v a t o r  s h a f t s ,  a  garbage c h u t e ,  a  smokestack, a  

hallway and an e l e c t r i c a l  s h a f t .  Cockroach i n f e s t a t i o n s  on these  f l o o r s  

were confined t o  the  apartment a r e a s .  Four pipe s h a f t s  ran v e r t i c a l l y  

through the  b u i l d i n g  and contained the plumbing pipes t h a t  s e rv i ced  the 

apartments .  It was thought t h a t  cockroaches used these  a s  c o r r i d o r s  fo r  

movement between f l o o r s .  

The penthouse was pr imar i ly  used a s  a  s tudy a rea .  In  a d d i t i o n  t o  

t h r e e  l a rge  open rooms the penthouse has publ ic  washrooms, a j a n i t o r i a l  

room, four  publ ic  balcony a reas  and a common lounge a rea  used fo r  s tudy and 

community meetings. A small i n f e s t a t i o n  was known t o  e x i s t  i n  both 

washrooms i n  the penthouse. 

Above the  penthouse i s  the roof a r ea  where o u t l e t s  f o r  plumbing vents  

a s  we l l  a s  a  mechanical room conta in ing  the  e l e v a t o r  machinery and the  fan 

system f o r  the hallway a i r  vents .  No cockroaches were de t ec t ed  on the 

roof .  



APARTMENT PROFILE 

A l l  u n i t s  a t  Acadia were s i m i l a r  i n  

abou t  63 s q u a r e  m e t e r s .  A p l a n  of a  t y p  

Heat was p rov ided  by h o t  water r a d i a t e r s  

d e s i g n  and 

i c a l  s u i t e  

l o c a t e d  i n  

l i v i n g  room and bedroom and was c o n t r o l l e d  manua l ly  

t h e r m o s t a t .  

had a  l i v i n g  a r e a  of  

is shown i n  f i g u r e  4 .  

t h e  d i n i n g  room, 

r a t h e r  than  w i t h  a  

V i r t u a l l y  a l l  cockroach i n f e s t a t i o n s  i n  t h e  b u i l d i n g  were conf ined  

t o  t h e  k i t c h e n  and bathroom a r e a s  of t h e  a p a r t m e n t s .  Cockroaches seen  

i n  o t h e r  l o c a t i o n s  were thought t o  u s u a l l y  r e p r e s e n t  i n d i v i d u a l s  t h a t  

were d i s p l a c e d  from t h e i r  normal h a b i t a t .  I n s e c t s  which showed up on 

house p l a n t s  l o c a t e d  n e a r  t h e  window were p o s s i b l y  a t t r a c t e d  t h e r e  by 

t h e  m o i s t u r e .  O c c a s i o n a l l y  cockroaches  were a c c i d e n t l y  c a r r i e d  i n t o  

o t h e r  a r e a s  of  t h e  apar tment  a l o n g  wi th  goods from t h e  k i t c h e n  o r  

bathroom. S t r a y s  were most o f t e n  r e p o r t e d  from t h e  d i n i n g  room, however 

o c c a s i o n a l  men t ion  was made of cockroaches  i n  t h e  l i v i n g  room, ha l lway  

and bedroom a r e a s .  On t h e  one o c c a s i o n  when a cockroach  was s i g h t e d  i n  

t h e  ou tdoor  p a t i o ,  t h e  t e n a n t  sugges ted  t h a t  i t  had probably  been 

c a r r i e d  o u t  w i t h  t h e  garbage.  

Most of  t h e  cockroach s i g h t i n g s  i n  t h e  b u i l d i n g  o c c u r r e d  i n  o r  n e a r  

t h e  k i t c h e n  a r e a .  I n f e s t a t i o n s  under t h e  s i n k  and i n  t h e  cupboard 

l o c a t e d  between t h e  s i n k  and t h e  s t o v e  were most common. Less common 

were s i g h t i n g s  o f  cockroaches  i n  t h e  upper cupboard ,  a l t h o u g h  i n  a  few 

c a s e s  q u i t e  l a r g e  p o p u l a t i o n s  were e s t a b l i s h e d  t h e r e .  I n  t h o s e  

apar tments  where cockroaches  were abundant on t h e  k i t c h e n  f l o o r ,  t h e  
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Figure 4 :  PLAN OF A T Y P I C A L  S U I T E  IN THE ACADIA H I G H  R I S E  
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s u i t e  was u s u a l l y  c a r p e t e d  and t h e  i n s e c t s  appeared  t o  be emerging from 

t h e  j u n c t i o n  of t h e  hal lway c a r p e t  and t h e  k i t c h e n  l ino leum.  I n  some 

c a s e s  i n s e c t s  would a l s o  appear  on t h e  f l o o r  from under t h e  s t o v e .  

I n  g e n e r a l  however, cockroaches  were most o f t e n  seen on t h e  

c o u n t e r s ,  

The cockroaches  i n  t h e  bathroom harbored  m o s t l y  i n  t h e  l o o s e  

p l a s t i c  moulding t h a t  surrounded t h e  room. P o p u l a t i o n s  were a l s o  no ted  

under t h e  c o u n t e r  and behind t h e  m i r r o r .  

S ince  1975 the  o r i g i n a l  hardwood f l o o r s  i n  t h e  h a l l w a y ,  l i v i n g  room 

and d i n i n g  room a r e a s  of t h e  apar tment  have been g r a d u a l l y  covered w i t h  

c a r p e t i n g .  A few t e n a n t s  mentioned t h a t  t h e i r  cockroach problem 

i n c r e a s e d  a f t e r  t h e  c a r p e t  was i n s t a l l e d .  Although t h i s  c l a i m  was never  

v e r i f i e d ,  i t  seems r e a s o n a b l e  based on t h e  f o l l o w i n g  o b s e r v a t i o n s :  

- The c a r p e t s  were h a r d e r  t o  keep c l e a n  than  t h e  wood f l o o r s  and 
tended t o  t r a p  food p a i t i c l e s  between t h e  f i b e r s .  

- The c a r p e t s  t r apped  m o i s t u r e ,  which t h e  cockroaches  need f o r  
s u r v i v a l .  

- The c a r p e t s  a c t e d  a s  i n s u l a t i o n  t h u s  keep ing  t h e  cockroaches  warm 
d u r i n g  c o o l  p e r i o d s .  

- A d d i t i o n a l  h a b i t a t  was c r e a t e d  i n  t h e  space  between t h e  f l o o r  
and t h e  c a r p e t .  

The p resence  of cockroaches  under c a r p e t i n g  was conf i rmed i n  two 

s u i t e s  wi th  h i g h  p o p u l a t i o n s ,  i n d i c a t i n g  t h a t  c o l o n i z a t i o n  and 

s u r v i v a l  i n  t h i s  a r e a  was p o s s i b l e .  I n  a l l  c a s e s ,  however, t h e s e  seemed 

t o  be supplementary  t o  t h e  main i n f e s t a t i o n  which was l o c a t e d  i n  t h e  

k i t c h e n .  



PROFILE OF THE TENANTS 

The tenant population in the building was transient and thus their 

makeup varied somewhat throughout the study. The average residency was two 

years but the range was from one month to five years. 

The lease required that at least one member of each family had to be a 

student pursuing full time studies at the university. Although some 

spouses were also students, many were either homemakers or employed in full 

time jobs. Most tenants were between 20 and 35 years of age. Well over 

half had completed one post-secondary degree. 

The family composition observed in the survey of May 1982 is 

summarized in table 9. The predominance of families with infants and 

expectant mothers was a striking feature of the High Rise community. 

Tenant societies have been active in Acadia since the first year of 

its operation. Through these groups, laundry and other facilities were 

managed and community events were organized. They also played a 

significant role in coordinating communication both within the tenant 

community and between tenants and the management. 

Relations between tenants and management were generally poor. This 

often led to confrontation, generally sparked by a tenant who felt 

threatened by an action taken or statement made by management personnel. 

Attitudes toward pesticides and cockroaches were quite varied within 

the community. Residents' opinions on these subjects are best illustrated 

by the written comments that they submitted during the study period. A 

synopsis of these is presented in appendix 2. 
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Table 9 :  C O M P O S I T I O N  O F  F A M I L I E S  I N  THE ACADIA H I G H  R I S E  

Fami l i e s  

Adults 

Children 

% Pregnant Women 

Fami l i e s  with Children 

I over 35 years  o f  age 

Average age of ch i ldren  

9 2 

184 

89 

11 

80 

8 

32 months (range 1 - 168 months) 

From a survey taken i n  May 1982.  
Based on 9 2  returns  o f  100 s u i t e s .  



PROFILE OF TZie MANAGEWENT 

Matters relating to pest control in Acadia were charged to one person 

in the University of British Columbia administration, who in association 

with approximately eight other staff members, handled various aspects of 

the cockroach problem. Unfortunately, the staff members involved changed 

several times during the two year study and consequently the development of 

a pest management program was often in jeopardy. Fortunately, interest. in 

alternative approaches to cockroach control originated from tenant groups 

and thus some continuity was maintained. 

The contact of the management of Acadia with the cockroach problem was 

mostly through complaints. The residents with whom they spoke were most 

often those with very low tolerance or those with unusually high cockroach 

densities, thus the staff were encouraged to believe that most apartments 

had similar problems and that most people reacted in similar ways. 

Relatively little contact occurred with residents whose problem was either 

stable or decreasing, consequently the management never understood the 

problem at Acadia completely. 



APPENDIX 2: COMMENTS FROM RESIDENTS 

Below a r e  a  s e l e c t i o n  of comments s u b m i t t e d  t o  me i n  w r i t i n g  by t h e  

r e s i d e n t s  of t h e  Acadia High Rise .  They a r e  d i v i d e d  i n t o  c a t e g o r i e s  

a c c o r d i n g  t o  t h e  n a t u r e  of t h e  r e s p o n s e ,  and have been e d i t e d  f o r  b r e v i t y  

and c l a r i t y .  

THE COCKROACH PROBLEM 

1. Our cockroach t r a p s  a r e  c o n t i n o u s l y  f u l l  which I f i n d  d i s g u s t i n g .  I 
have j u s t  moved h e r e  and I f i n d  t h e  cockroaches  v e r y  u n s e t t l i n g .  I 
f i n d  i t  ha rd  t o  r e l a x  because  I t h i n k  t h a t  eve ry  l i t t l e  i t c h  I have 
i s  a  cockroach c r a w l i n g  on me. I have developed t h e  h a b i t  of 
t u r n i n g  on t h e  k i t c h e n  and bathroom l i g h t ,  then  w a i t i n g  a  minu te  
b e f o r e  e n t e r i n g  s o  t h a t  I do  not  have t o  s e e  t h e  cockroaches .  
Although I'm s u r e  I w i l l  become " d e s s e n t i z e d "  a f t e r  l i v i n g  h e r e  f o r  
a  few weeks,  I am s u r e  I w i l l  never  be happy when t h e r e  a r e  s o  many 
cockroaches  around.  

2 .  I t  is  t e r r i b l e  t h a t  we s h o u l d  have t o  l i v e  wi th  t h e s e  d i r t y  bugs.  

3 .  The cockroach i n f e s t a t i o n  is  d e g r a d i n g ,  embar rass ing  and 
p s y c h o l o g i c a l l y  dangerous .  

4 .  I do  no t  want t o  t a k e  cockroaches  w i t h  me when I move from t h i s  
b u i l d i n g .  

5. For a cockroach t o  be a  d i s e a s e  v e c t o r  of  Sa lmone l l a  i t  would have 
t o  t r a n s m i t  t h e  b a c t e r i a  t o  exposed food on which t h e  organism c o u l d  
m u l t i p l y .  A  person would have t o  i n g e s t  one hundred m i l l i o n  
organisms t o  s u f f e r  sypmtoms. Educa t ion  on food s a n i t a t i o n  would 
p r e v e n t  t h i s  u n l i k e l y  o c c u r r e n c e .  I f e e l  t h a t  c o n t i n u e d  e f f o r t s  a t  
s e a l i n g  and reduc ing  food s o u r c e s  would l e a d  t o  t h e  most f a v o r a b l e  
r e s u l t s .  

6 .  Having j u s t  r e t u r n e d  from Hawaii where t h e  cockroaches  grow very  
b i g ,  I can  probably  s t a n d  a  few of  t h e s e  l i t t l e  ones .  



THE USE OF INSECTICIDES 

I .  Respondents Favoring the use of Insecticides 

I n s e c t i c i d e  u s e  i s  a l r i g h t  a s  long a s  i t  is e f f e c t i v e .  

I cou ld  not  c a r e  l e s s  abou t  t h e  use  of i n s e c t i c i d e s .  

I f e e l  t h e  b u i l d i n g  s h o u l d  be sprayed t o  g e t  r i d  of  t h i s  problem 
once and f o r  a l l .  I t h i n k  t h a t  l i v i n g  w i t h  t h e s e  d i s g u s t i n g  bugs is  
a  much g r e a t e r  r i s k  t o  our  h e a l t h  than would be t h e  use  of an 
i n s e c t i c i d e .  

I f  t h e  i n s e c t i c i d e s  w i l l  g e t  r i d  of t h e  cockroaches  then  I am i n  
favor  of t h e i r  u s e .  

I used t o  t h i n k  t h a t  chemica l s  shou ld  not  be u s e d ,  bu t  when our  
apar tment  became a  cockroach f a c t o r y  I c o u l d n ' t  s t a n d  i t  any more 
and had i t  p r o f e s s i o n a l l y  sp rayed .  I now f e e l  t h a t  t h e  e n t i r e .  
b u i l d i n g  s h o u l d  be  p r o p e r l y  t r e a t e d .  

I am i n  f a v o r  o f  t h e  use  of  i n s e c t i c i d e s  a s  long a s  t h e  apar tments  
a r e  t h r o u g h l y  t r e a t e d  and a n  on-going maintenance program is 
implemented . 
Spray t h e  b u i l d i n g  b e f o r e  t h e  cockroach problem g e t s  any worse.  

I would l i k e  t o  s e e  t h e  b u i l d i n g  sp rayed  s o  we can  e l i m i n a t e  t h e  
cockroach problem once and f o r  a l l .  

I n s e c t i c i d e s  s h o u l d  be used p r o v i d i n g  they  cause  l i t t l e  o r  no harm 
t o  human b e i n g s .  

Although I d o n ' t  l i k e  i n s e c t i c i d e s  I t h i n k  t h e  problem i n  t h i s  
b u i l d i n g  is  bad enough t h a t  something needs  t o  be done. So i f  they 
work, why n o t  u s e  them? 

A s  long  a s  t h e  i n s e c t i c i d e s  a r e  government approved and a r e  used 
p r o p e r l y  t h e y  a r e  O.K.. I would,  however,  l i k e  a l l  t h e  r e s i d e n t s  t'o 
be g iven  f u l l  i n f o r m a t  i o n  on t h e  s p r a y  and i t s  h a z a r d s .  

L iv ing  i n  an  apar tment  w i t h  cockroaches  i s  very  d i s a g r e e a b l e .  I f  
a p p l i c a t i o n  o f  i n s e c t i c i d e s  can e l i m i n a t e  t h e  problem, then  l e t s  go 
w i t h  i t .  

I t h i n k  t e n a n t s  a r e  o v e r - r e a c t i n g  t o  t h e  p o s s i b l e  harm from 
p e s t i c i d e s ,  a l t h o u g h  I g u e s s  i f  my apar tment  were not  s o  i n f e s t e d  I 
might n o t  be s o  e a g e r  t o  have t h e  b u i l d i n g  s p r a y e d .  



Respondents Opposed t o  the Use o f  Insecticides 

I d o n ' t  l i k e  p e s t i c i d e  u s e ,  e s p e c i a l l y  around c h i l d r e n  o r  p regnan t  
women. S i n c e  t h i s  b u i l d i n g  houses  mos t ly  f a m i l i e s  I t h i n k  i t  is 
r a t h e r  r i s k y  s p r a y i n g  i n s e c t i c i d e s .  For my own f a m i l y ,  I f e a r  
t h e  s p r a y  q u i t e  a  b i t .  

I am n o t  i n  f avor  of i n s e c t i c i d e  u s e  a s  it i s  u s u a l l y  on ly  a  s h o r t  
term s o l u t i o n .  E v e n t u a l l y  t h e  cockroaches  w i l l  deve lop  r e s i s t a n c e .  

I would p r e f e r  t o  app ly  t h e  i n s e c t i c i d e  myself  t o  s e l e c t e d  
i n a c c e s s i b l e  a r e a s .  I am very  concerned about  t h e i r  p o s s i b l e  
e f f e c t s  on my unborn c h i l d  and would no t  want i t  t o  be used now 
w h i l e  I am pregnan t .  I am p r i m a r i l y  concerned about t h e  use  of 
Baygonm, and have no o b j e c t i o n  t o  use  of  t h e  DrioneB d u s t  o r  
p y r e t h r i n  s p r a y .  

I have t r i e d  s p r a y i n g  Baygona i n  t h e  k i t c h e n  a r e a ,  b u t  i t  o n l y  
works t e m p o r a r i l y .  S ince  I have an i n f a n t  who c r a w l s  and who p i c k s  
up t h i n g s  t h e  i n s t a n t  I am no t  l o o k i n g ,  t h e r e  is no s a f e  p l a c e  t o  
use  t h e  i n s e c t i c i d e .  I f  t h e  cockroaches  come back i n  o n l y  a  mo-nth, 
is  i t  wor th  t h e  expense ,  h a s s l e  o r  h e a l t h  r i s k ?  

I am s t r o n g l y  opposed t o  t h e  u s e  of i n s e c t i c i d e s .  

I n s e c t i c i d e s  a r e  dangerous t o  humans, p a r t i c u l a r l y  c h i l d r e n .  I f  
they  must be u s e d ,  it- s h o u l d  be when no one i s  around.  

I do  no t  l i k e  t h e  use  of i n s e c t i c i d e s  and would a t t e m p t  any o t h e r  
method f i r s t .  I f  t h e  s i t u a t i o n  became i n t o l e r a b l e  I would use  
i n s e c t i c i d e s  a s  t h e  l a s t  r e s o r t  - j u s t  s h o r t  of v a c a t i n g  t h e  s u i t e .  
I f e e l  t h a t  i n s e c t i c i d e s  a r e  o f t e n  used o n l y  a s  a  banda id  t r e a t m e n t  
and a r e  t h e  l a z y  way t o  s o l v e  t h e  problem. 

I am p r i m a r i l y  concerned abou t  t h e  e f f e c t  of t h e  chemica l  r e s i d u e  on 
myself  and my fami ly .  Even i f  t h e  company and t h e  r e s e a r c h e r s  
i n d i c a t e  t h a t  t h e  i n s e c t i c i d e  is s a f e ,  I am s t i l l  s k e p t i c a l .  I a l s o  
f i n d  t h e  inconvenience  of  moving e v e r y t h i n g  o u t  of my cupboards  and 
of  f i n d i n g  somewhere t o  go f o r  t e n  h o u r s  t o  be annoying.  

I n s e c t i c i d e  use  f o r  cockroaches  i s  no t  j u s t i f i a b l e .  The s p r a y  h a s  
undetermined and u n t e s t a b l e  e f f e c t s  on t h e  human metabol ism.  It is 
a l s o  i m p o s s i b l e  f o r  us  t o  p reven t  our  c h i l d  from c o n t a c t i n g  t h e  
s p r a y  r e s i d u e .  The proposed s p r a y i n g  of t h e  b u i l d i n g  w i l l  c e r t a i n l y  
no t  s o l v e  t h e  cockroach problem. 'we w i l l  go t o  any l e g a l  means a t  
our  d i s p o s a l  t o  p reven t  o u r  apar tment  from b e i n g  sp rayed  and w i l l  
r e f u s e  t o  c o o p e r a t e  w i t h  t h e  b u i l d i n g  t r e a t m e n t .  

I am concerned t h a t  smal l  c h i l d r e n  might b e  p o i s o n e d ,  and t h a t  t h e  
i n s e c t i c i d e  w i l l  not  be e f f e c t i v e .  



I am opposed t o  t h e  use  of Baygona. I have hea rd  t h a t  t h e  s p r a y  
l e a v e s  v i s i b l e  b l o t c h e s  of r e s i d u e  and t h a t  a  l i n g e r i n g  odour w i l l  
be p r e s e n t  f o r  months.  I am a l s o  concerned t h a t  t h e r e  may be 
unknown long  term e f f e c t s  on our  c h i l d r e n .  We a r e  j u s t  now 
l e a r n i n g  o f  c a s e s  where smal l  q u a n t i t i e s  of ha rmfu l  s u b s t a n c e s  can 
cause  damage a t  t h e  c e l l u l a r  and g e n e t i c  l e v e l ,  s o  i t  might be w i t h  
some p r o d u c t s  t h a t  t h e r e  is  no s a f e  l e v e l  of exposure .  

Cockroaches b o t h e r  me l e s s  than my f e a r  abou t  t h e  r i s k s  of u s i n g  
i n s e c t i c i d e s .  I have doub t s  t h a t  a  s p r a y i n g  program would be 
e f f e c t i v e  i n  t h e  long  run.  I t  exposes c h i l d r e n  t o  an  unnecessa ry  
h a z a r d .  

I am a b s o l u t e l y  opposed t o  t h e  use  of i n s e c t i c i d e s .  They do not 
and w i l l  n o t  work. 

I have o n l y  s e e n  two cockroaches  d u r i n g  t h e  l a s t  n i n e  months,  
N a t u r a l l y ,  under t h e s e  c i rcumstances  I am not  keen on hav ing  
p e s t i c i d e s  used i n  my apar tment .  

I d o n ' t  t h i n k  t h a t  anyone shou ld  be f o r c e d  t o  have t h e i r  apa r tment  
sprayed i f  t h e y  a r e  opposed t o  i t .  It is  an i n v a s i o n  of t h e i r  
p r i v a c y  and a n  encroachment of t h e i r  r i g h t s .  

I f  i n s e c t i c i d e s  d i d  any good, we might be  i n  f a v o r  of  them, bu t  s o  
f a r ,  n o  one h a s  convinced us .  

I am a g a i n s t  t h e  i n d i s c r i m i n a t e  use  of i n s e c t i c i d e s .  S i n c e  my son 
is  a l l e r g i c  t o  s p r a y s ,  I would have t o  move o u t  i f  t h e  b u i l d i n g  were 
t r e a t e d .  

I doubt  t h a t  i n s e c t i c i d e  use  w i l l  e l i m i n a t e  t h e  cockroach problem 
s i n c e  two p r e v i o u s  b u i l d i n g  wide-sprays were u n s u c c e s s f u l .  I t h i n k  
a n o t h e r  a t t e m p t  would be n o t  only  i n c o n v e n i e n t ,  b u t  a l s o  r i s k y .  

I would r a t h e r  n o t  have my c h i l d  u s e d , a s  a g u i n e a  p ig .  

P e s t i c i d e s  have o f t e n  been used i n  t h e  p a s t  and have on ly  l a t e r  been 
shown t o  have l e t h a l  consequences  t o  humans. 

I t h i n k  t h e  p o i s o n s  a r e  dangerous  and can  u n d e r s t a n d  why people  w i t h  
c h i l d r e n  a r e  concerned .  

111. Respondents  Who Were N e u t r a l  About t h e  Use o f  I n s e c t i c i d e s  

1. I have v e r y  l i t t l e  i n f o r m a t i o n  about t h e  e f f e c t s  of  i n s e c t i c i d e s  and 
t h e r e f o r e  s t a n d  u n c e r t a i n .  



I f  i n s e c t i c i d e s  c o u l d  p rov ide  a long term s o l u t i o n  I would c o n s i d e r  
t h e i r  u s e  f a v o r a b l e .  My f e e l i n g s  about  u s e  of p e s t i c i d e s  would 
depend on t h e  n a t u r e  of t h e  chemical  be ing  used.  

I am u n c e r t a i n  a s  t o  whether  I am i n  favor  o r  opposed t o  u s i n g  
i n s e c t i c i d e s .  My p o s i t i o n  would depend on t h e  t y p e  of i n s e c t i c i d e ,  
t h e  c o n c e n t r a t i o n  and where i t  i s  used.  I f e e l  t h a t  people  g e t  t o o  
emot iona l  about  i n s e c t i c i d e s  b e f o r e  they  f i n d  o u t  t h e  f a c t s .  

I am u n c e r t a i n  a s  t o  which would be more i n j u r i o u s  t o  my h e a l t h ,  
cockroaches  o r  i n s e c t i c i d e s .  

I d o n ' t  l i k e  t h e  i d e a  of  u s i n g  i n s e c t i c i d e s ,  bu t  i f  somebody can 
g u a r a n t e e  t h a t  i t  is s a f e  f o r  my body, then  i t s  O.K. 

THE CONTROL OF COCKROACHES 

The pathways of t h e  cockroaches  need t o  be b locked  o f f  by t a p i n g ,  
c a u l k i n g ,  o r  wha tever ,  t h e n  t h e  e x i s t i n g  cockroaches  s h o u l d  be  
k i l l e d .  I f  t h e  t h e  pathways a r e  l e f t  open,  t h e y ' l l  a lways  come back.  
Maybe we s h o u l d  put  o u r  money i n t o  c a u l k i n g  i n s t e a d  o f  i n s e c t i c i d e s .  

We have made a s p e c i a l  e f f o r t  t o  keep our  apar tment  c l e a n ;  t a k i n g  
o u t  t h e  g a r b a g e ,  k e e p i n g  our  food i n  c o n t a i n e r s ,  e t c .  We've a l s o  
t aken  advan tage  of t h e  s e a l i n g  m a t e r i a l  p rov ided .  A s  a  r e s u l t ,  we 
have n o t  seen  a cockroach  i n  a yea r .  I b e l i e v e  t h a t  i f  eve ryone  d i d  
t h e  same i t  would d e f i n i t e l y  h e l p .  

The key problem is  w i t h  t h e  t e n a n t s  who make no e f f o r t  t o  c o n t a i n  
t h e  cockroaches  by s e a l i n g  b e f o r e  t h e  s p r a y .  

Perhaps  t h e  management s h o u l d  c o n s i d e r  c a u l k i n g  a l l  of  t h e  
a p a r t m e n t s  e s p e c i a l l y  around t h e  p i p e s  and b a s e b o a r d s .  I n o t  i c e  
t h a t  a l o t  of t e n a n t s  have complained of i n c r e a s i n g  cockroach 
problems s i n c e  new c a r p e t s  were i n s t a l l e d  . 
How abou t  h i r i n g  a p e s t  c o n t r o l  manager? Some peop le  a r e  u s i n g  
cucumber p e e l s  and bay l e a v e s  wi th  s u c c e s s .  

Keeping t h e  cockroach p o p u l a t i o n  low and d e v e l o p i n g  t o l e r a n c e  f o r  
i t  is a good i d e a .  For t h e  f i r s t  t h r e e  and a h a l f  y e a r s  t h a t  I 
l i v e d  h e r e  I r a r e l y  saw a cockroach s o  i t  was O.K. 

We have had good s u c c e s s  w i t h  us ing  f i b e r g l a s s  r e s i n  t o  s e a l  c r a c k s  
i n  t h e  apar tment  . 
Turn t h e  h e a t  down i n  t h e  h a l l w a y s .  Not on ly  is  i t  uncomfor tab le  t o  
us b u t  i t  no doubt a g g r a v a t e s  t h e  cockroach problem. 



8. Let  t h e  t e n a n t s  c o n t i n u e  us ing  a l t e r n a t i v e  methods of c o n t r o l ,  
c e n t e r i n g  t h e i r  e f f o r t s  on s u i t e s  w i t h  t h e  most s e r i o u s  problem. 

9 .  The h e a t  i n  t h e  b u i l d i n g  shou ld  be lowered t o  make t h e  environment 
l e s s  f a v o r a b l e  t o  cockroaches .  Let some of t h e  f u e l  c o s t s  saved 
go toward p r e v e n t i n g  cockroach problems. 

10. People  s h o u l d  t r y  t o  make the  environment unfavorab le  f o r  
cockroaches  r a t h e r  than  use i n s e c t i c i d e s .  The t empera tu re  i n  t h e  
a p a r t m e n t s  s h o u l d  be k e p t  lower.  People  shou ld  wear s w e a t e r s  r a t h e r  
t h a n  t u r n  on t h e i r  h e a t .  Also r e s i d e n t s  shou ld  wash t h e  d i s h e s  a t  
n i g h t  b e f o r e  go ing  t o  bed.  

11. You s h o u l d  emphasize long  term cockroach c o n t r o l  through h a b i t a t  
m a n i p u l a t i o n  r a t h e r  than  s h o r t  term c o n t r o l  by u s i n g  i n s e c t i c i d e s  

12.  I s u g g e s t  t h a t  o t h e r  r e s i d e n t s  keep  t h e i r  garbage on the  ba lcony  
a s  we do. 

13 .  Cockroach c o n t r o l  is b e s t  c a r r i e d  o u t  by t empera tu re  c o n t r o l ,  p roper  
food s t o r a g e  and adequa te  c l e a n i n g ;  no t  by chemica l s .  

People s h o u l d  be made aware of t h e  cockroach problem b e f o r e  they  
move i n  s o  t h a t  they  would f i n d  t h e  low i n f e s t a t i o n  l e v e l s  
t o l e r a b l e .  

14 .  I d o n ' t  t h i n k  you s h o u l d  was te  your e f f o r t s  t r y i n g  t o  e l i m i n a t e  t h e  
cockroaches .  I t h i n k  a  more r e a l i s t i c  v iew i s  t o  t r y  and reduce  t h e  
cockroach p o p u l a t i o n  t o  a  minimal l e v e l .  

THE COCKROACH COHMITTEE 

1. The commit tee  i s  e x c e l l e n t  f o r  p u b l i c  r e l a t i o n s  and f o r  r e a s s u r i n g  
us  t h a t  t h e  someone c a r e s  abou t  our  cockroach  problem. 

2. Although t h e  committee h a s  been t h o r o u g h ,  I f e e l  t h a t  most t e n a n t s  
have been l a z y  i n  t h e i r  e f f o r t s .  I f  a p a r t m e n t s  were t i d i e r  and i f  
peop le  k e p t  t h e i r  apa r tment  t e m p e r a t u r e  t u r n e d  down, t h e r e  would be  
much l e s s  of a  problem. 

3 .  The cockroach committee has  worked h a r d  even though t h e  fund ing  h a s  
n o t  been v e r y  h i g h .  

4 .  The cockroach problem is  b e i n g  managed w e l l  by t h e  cockroach 
commit tee ,  s o  l e t  us l e a v e  w e l l  enough a l o n e  and not  s p r a y  t h e  whole 
b u i l d i n g .  



5. The efforts of the pest control committee are admirable, and their 
effectiveness is as good as can be expected without the use of 
insecticides. 

6. I appreciate the availability of cockroach traps and of information 
on cockroach control. 

7. The committee has taken a fairly scientific approach to determine 
the extent of the problem and to find possible ways to remedy the 
situation. 

8. The tenant committee has done a good job in understanding the 
situation. I appreciate the idea of tenant involvement. 

9. I thoroughly appreciate the efforts taken by those individuals 
who have volunteered to help deal with this problem. 

10. I feel that the educational efforts of the committee have been 
excellent and very informative. 

11. Although I appreciate the considerable effort these people have 
spent, I feel that little has been achieved. 

12. I feel the success of the tenant committee has been rather poor 
since I started seeing cockroaches only after they began their work. 

13. I think the cockroach committee has done a good job in keeping the 
tenants informed about the problem and in trying to find solutions 
which will please everyone. 

14. I have been impressed with the attitude of the cockroach committee 
in the year that we have lived here. 

15. The handbook published by the committee was excellent. 

16. The cockroach committee has been doing a valiant job of getting 
things done. 

17. The effort of the cockroach committee has been great and highly 
commendable. However, I do not think that many tenants have put 
forth much effort to follow the excellent suggestions of the 
commit tee. 

18. I feel that the cockroach committee has done an excellent job. It 
is my experience that if people care about a problem, then it can be 
solved. 



OTHER COMMENTS 

1. L e t ' s  f a c e  i t ,  they  had a  head s t a r t  on u s  i n  e v o l u t i o n .  Th i s  is  
one s p e c i e s  man cannot  e r a d i c a t e .  These c r i t t e r s  c e r t a i n l y  do 
p rov ide  "food f o r  thought" ,  s o  I am amazed t h a t  no one h a s  
c a p i t a l i z e d  on them f o r  t h e i r  c u l i n a r y  q u a l i t y .  

2. Cockroaches! I thought  they  were a n t s .  

3. Have you t r i e d  l i z a r d s ?  



A P P E N D I X  3: COCKROACH MONITORING 

Building-wide s u r v e y s  u s i n g  t r a p s  were c a r r i e d  o u t  i n  f a l l  1980,  

s p r i n g  1981 and f a l l  1981.  I n  a d d i t i o n  t o  t h e s e ,  r e s i d e n t s  of a l l  i n f e s t e d  

d w e l l i n g s  were asked  t o  c a r r y  ou t  t h e i r  own m o n i t o r i n g  on an ongoing b a s i s .  

Disposab le  s t i c k y  t r a p s  were d a t e d  and s e t  o u t  i n  a l l  s u i t e s  f o r  two 

t o  f o u r  weeks. The f i r s t  and second surveys  used "Roach Tent@" brand 

t r a p s  (Cherry  Blossom Co., Vancouver, B. C.). The t h i r d  s u r v e y  used "Mr. 

St icky@" t r a p s  (DRG S t a t i o n e r y ,  Georgetown, O n t a r i o ) .  

Two t r a p s ,  r a t h e r  t h a n  o n e ,  were used d u r i n g  t h e  t h i r d  s u r v e y .  S i n c e  

t r a p  l o c a t i o n  was known t o  have profound e f f e c t s  on t r a p  c a p t u r e  r a t e s ,  t h e  

d a t a  were t aken  from t h e  t r a p  w i t h  t h e  h i g h e s t  coun t  i n  each d w e l l i n g .  

Although i n c r e a s i n g  t h e  number of t r a p s  i n  an apar tment  o c c a s i o n a l l y  gave 

same u s e f u l  i n f o r m a t i o n  on d i s t r i b u t i o n ,  i n  g e n e r a l  i t  d i d  n o t  add 

s i g n i f i c a n t l y  t o  t h e  e v a l u a t i o n  of t h e  i n f e s t a t i o n s .  Traps  were p laced  on 

t h e  k i t c h e n  c o u n t e r  n e a r  t h e  s i n k ,  bu t  r e s i d e n t s  o f t e n  moved them t o  o t h e r  

l o c a t i o n s .  

Cap tu re  r a t e s  were c a l c u l a t e d  a s  cockroaches  pe r  t r a p  pe r  week 

( c / t r / w k ) .  Th i s  number was o b t a i n e d  by t a k i n g  t h e  t o t a l  number of 

cockroaches  i n  t h e  t r a p  and d i v i d i n g  i t  by t h e  number of weeks t h a t  t h e  

t r a p  had been i n  t h e  a p a r t m e n t .  The v a r i a n c e  i n  t r a p  c a p t u r e  r a t e s  was 

always q u i t e  h i g h ,  and t h e r e f o r e  v a l u e s  were always rounded t o  t h e  n e x t  

whole number s i n c e  dec imal  v a l u e s  would not be s i g n i f i c a n t .  Nymphs 



that had hatched from oothecae deposited by trapped females were not 

inc 1 uded . 
A relative rating of the infestation was assigned to each suite on 

the basis of trap captures. Rating criteria were as follows: 

0 cockroaches/trap/week = No permanent infestation 
1 - 4 cockroaches/trap/week = Low 
5 - 10 cockroaches/trap/week = Moderate 

710 cockroaches/trap/week = High 

Surveys were carried out by groups of four to seven people who , 

attempted to make personal contact with residents to solicit opinions, 

assess individual tolerances and collect observations on cockroach 

occurrence and distribution. Thirty man-hours of labor were needed to 

distribute and pick up traps for the building. In addition to this, 

about ten hours of planning and summarization were required. 

Tables 10 to 12 detail the results of the three major surveys. 

These are summarized in table 13. The arrangement of data in the first 

three tables reflects the distribution of the cockroaches in the 

building. The capture rates are grouped into four pairs of columns 

(marked east,'west, north and south) each representing the apartments 

that are serviced by one of the four pipe shafts that run vertically 

through the building and that are belived to be the major corridors through 

which the cockroaches moved between dwellings. Thus insects in suite 1102 

could moved into suites 1101, 1201, 1202, 1001 or 1002 but could not move 

easily into suites 1103, 1203 or 1003. 

A review of the location of the kitchens in figure 3 will show the 

reason for this. For a cockroach in the kitchen of suite 1102 to get to 

119 



Table 10: FIRST SURVEY OF COCKROACH POPULATIONS ( F a l l  1980) 

e a s t  north w e s t  

* Numbers represent the number of cockroaches captured per trap, per 
week, measured over a four week period. Unsurveyed suites are marked 
with a question mark (?) .  



Table  1 1 :  SECOND SURVEY OF COCKROACH POPULATIONS (Spring  1981)  

north west  s o u t h  
- - 

* Numbers r e p r e s e n t  t h e  number of  cockroaches  captured  per t r a p ,  per 
week,  measured over  a f o u r  week p e r i o d .  Unsurveyed s u i t e s  a r e  marked 
w i t h  a q u e s t i o n  mark ( ? ) .  

12 1 



Table 12: THIRD SURVEY OF COCKROACH POPULATIONS ( F a l l  1981)  

suite 

?loor i - 
13 

12 

11 

10 

eas t  north w e s t  

* Numbers r e p r e s e n t  the  number of  cockroaches  captured  per t r a p ,  per 
week,  measured over  a four  week p e r i o d .  Unsurveyed s u i t e s  a r e  marked 
w i t h  a q u e s t i o n  mark ( ? I .  

07 

0 

0 

0 

0 

0 

0 

0 

0 

3 

1 

1 

2 5  

00 

0 

0 

0 

0 
- 

0 

0 

0 

1 

0 

0 

0 

0 

E 
s o u t h  



Table 13 : PROGRESS OF THE INFESTATION AT ACADIA 

* Percent of apartments in each of 5 catagories. 
.Mr Number of cockroaches captured per trap, per week during a four week 

survey. This rating system is explained on page 118. 

Time of Survey 

Fall 1980 

Spring 1981 

Fall 1981 

Infestation Category* 

0 - 1  
c/tr/wk*w 
(none) 

5 8 

53 

46 

5 - 10 
c/tr/wk*g 
(mod. ) 

11 

3 

12 

1 - 4  
c/tr/wk** 
(low) 

20 

36 

30 

over 10 
c/tr/wk** 
(high) 

11 

8 

12 



s u i t e  1103,  i t  would be n e c e s s a r y  f o r  i t  t o  t r a v e l  down t h e  hallway and 

th rough  t h e  f r o n t  door i n t o  t h e  c e n t r a l  h a l l w a y .  I n  s e v e r a l  y e a r s  of 

m o n i t o r i n g ,  cockroaches  were r a r e l y  found i n  t h e  p rox imi ty  of the  doorway, 

and were never  d e t e c t e d  i n  t h e  o u t e r  ha l lway .  It i s  l i k e l y  t h a t  same 

i n s e c t s  d i d  o c c a s i o n a l l y  move between p i p e  s h a f f s  i n  t h i s  manner, bu t  i t  i s  

n o t  c o n c e i v a b l e  t h a t  t h i s  was a  common m i g r a t i o n  r o u t e .  

T h i s  p o i n t  is  impor tan t  i n  a c e s s i n g  t h e  s i g n i f i c a n c e  of cockroach 

d i s t r i b u t i o n s  a t  Acadia.  For example ,  from t a b l e  10 i t  would be tempt ing 

t o  h y p o t h e s i z e  t h a t  t h e  cockroach problem i n  s u i t e  1105 was due t o  

m i g r a t i o n  of  i n s e c t s  from apar tment  1104. T h i s  is c l e a r l y  not  l i k e l y .  I t  

was ,  however,  p o s s i b l e  t h a t  t h e  problem i n  s u i t e s  803 ,  804 ,  704, 603, 503 

and 504 were  i n t e r c o n n e c t e d ,  i n  t h i s  c a s e  p robab ly  because  of l a r g e  

i n f e s t a t i o n s  i n  s u i t e s  504 and 704. 

I b e l i e v e  t h a t  t h e  d i f f e r e n c e  i n  cockroach  d i s t r i b u t i o n  and d e n s i t y  

r e f l e c t e d  by t h e s e  t r a p  r e c o r d s  r e p r e s e n t  normal p o p u l a t i o n  s h i f t s  a t  

Acadia .  A s  can  be seen  i n  t a b l e  1 3 ,  t h e  magni tude of  t h e  cockroach 

i n f e s t a t i o n  d i d  n o t  change s i g n i f i c a n t l y  between s u r v e y s  and t h e  number of 

h i g h  d e n s i t y  s u i t e s  was n e a r l y  c o n s t a n t .  However, a  comparison of t a b l e s  

10, 11 and 12 shows t h a t  t h e  d i s t r i b u t i o n  changed d r a m a t i c a l l y .  Thus, of 

t h e  11 s u i t e s  t h a t  had h i g h  p o p u l a t i o n s  d u r i n g  t h e  su rvey  of F a l l  1980 

( t a b l e  1 0 )  o n l y  3  (1404,  1202 and 1104)  s t i l l  had h i g h  p o p u l a t i o n s  one yea r  

l a t e r  ( t a b l e  1 2 ) .  The p e r c e n t  of s u i t e s  i n  which no cockroaches  were 

t r a p p e d  a l s o  remained c o n s t a n t .  G e n e r a l l y  t h e  upper f l o o r s  always had more 

cockroaches  then  t h e  lower f l o o r s  and t h e  a p a r t m e n t s  s e r v i c e d  by t h e  s o u t h  

p i p e  s h a f t  were more i n f e s t e d  than  t h o s e  s e r v i c e d  by t h e  o t h e r  t h r e e  p i p e  



s h a f t s .  

During t h e  s t u d y ,  most  of  t h e  c o n t r o l  e f f o r t s  i n  t h e  b u i l d i n g  were 

d i r e c t e d  toward t h e  h i g h  d e n s i t y  s u i t e s  t h a t  were i d e n t i f i e d  by t h e  su rvey .  

It was d i s a p p o i n t i n g  t h a t  whenever t h e  p o p u l a t i o n  was s u c c e s s f u l l y  

suppressed  i n  one a p a r t m e n t ,  a n o t h e r  apa r tment  somewhere i n  t h e  b u i l d i n g  

would deve lop  a  h i g h  d e n s i t y  i n f e s t a t i o n ,  and c o n s e q u e n t l y  t h e  number of 

s e r i o u s l y  i n f e s t e d  a p a r t m e n t s  was never  d e c r e a s e d .  



APPENDIX 4: PESTICIDE USE AT ACADIA 

O p p o s i t i o n  t o  p e s t i c i d e  u s e  i n  Acadia h a s  been o r g a n i z e d  by t e n a n t s  

on s e v e r a l  o c c a s i o n s ,  u s u a l l y  th rough  s u r v e y s  and p e t i t i o n s ,  b u t  a l s o  by 

p u b l i c  mee t ings  from which d e l e g a t e s  took p r o p o s a l s  t o  mee t ings  w i t h  t h e  

management. I n  some c a s e s  i n d i v i d u a l s  t h r e a t e n e d  n o t  t o  c o o p e r a t e  w i t h  t h e  

s p r a y  p r e p a r a t i o n s  of p e s t  c o n t r o l  o p e r a t o r s .  

I n c l u d e d  i n  t h e  s u r v e y s  conducted d u r i n g  t h e  s t u d y  were s e v e r a l  

q u e s t i o n s  d e s i g n e d  t o  a s s e s s  t h e  a t t i t u d e s  of  r e s i d e n t s  i n  Acadia  toward 

t h e  u s e  of p e s t i c i d e s .  The r e s u l t s  of t h e  s u r v e y  t a k e n  i n  May 1982 a r e  

summarized i n  t a b l e  14. 

On s e v e r a l  o c c a s i o n s  p e s t  c o n t r o l  o p e r a t o r s  i n d i c a t e d  t h a t  t h e y  

though t  t h a t  t h o s e  i n d i v i d u a l s  who were most opposed t o  b u i l d i n g  

t r e a t m e n t s  were u s u a l l y  t h o s e  w i t h  t h e  most s e v e r e  i n f e s t a t i o n s .  Tab le  

15 compares a t t i t u d e s  toward p e s t i c i d e s  and cockroaches  among t h e  s u i t e s  

w i t h  t h e  h i g h e s t  cockroach t r a p  c a p t u r e  r a t e ,  and i n d i c a t e s  t h a t  t h i s  

h y p o t h e s i s  is  no t  c o r r e c t .  

P u b l i c  o p i n i o n  on t h e  i s s u e  of p e s t i c i d e  usage is bo th  d i v e r s e  and 

compl ica ted .  A s y n o p s i s  of  comments from r e s i d e n t s  a t  Acadia on t h e  

t o p i c  of p e s t i c i d e s  a p p e a r s  i n  appendix  2 .  The r e p o r t s  g i v e n  by t h e  



Table 14 : ATTITUDES OF TENANTS TOWARD PESTICIDES 

Building wide treatments: 
In favbr 
Opposed 
Uncertain 

General a t t i t u d e  toward pes t i c ides :  
Pos i t i ve  
Nega t i ve  
Uncertain 

Percent 

Derived from a survey of 184 residents  of Acadia in  May 1982. 
Expressed as  percent of 152 returned surveys for A and 147 for B .  



Table 15: ATTITUDES OF RESIDENTS OF HIGHLY INFESTED 

SUITES TOWARDS THE USE OF PESTICIDES 

Cockroaches 1 

Less than one 

1 to 5 

6 to 20 

More than 20 

Totals 

Attitude Towards Pesticides 
.2- 

Pos it ive Negat ive 

ii (61%) 

Uncertain Total 

1. Number of insects typically seen in the apartment in one week. 

2. Represented by the number of responses (out of 65) from a survey 
in May 1982. The number in brackets represents the percent of 
responses from the density (horizontal ) category. 



media of "environmentalists versus the chemical industry" did not 

accurately describe the situation since most of the people involved do 

not belong to either of these groups. The public has little knowledge 

of pest control or toxicology and although people seek out "expert 

advice" many of them do not believe it unless it confirms their prior 

convict ions. 

Concern over the use of pesticides has existed in Canada for many 

years. Frankie and Levenson (1978) who studied attitudes toward pest 

control in the United States indicate that people's opinions have been 

largely formed by the adverse image of chemicals presented by the media. A 

significant portion of the public today is skeptical of the 

purported safety of industrial chemicals and hardcore anti-pesticide 

lobbies exist in most strata of society. Their arguments are usually as 

follows: 

1. If there is any risk, no matter how small, of the pesticide 
causing harm, then the product should not be used. 

2. Since safe and effective alternative techniques exist they 
should be used instead. 

3. Toxicological studies cannot be trusted. Because of the lack 
of information showing a product to be harmless it should be 
assumed that it is not. 

Avoidance of pesticides is a goal to which some of these people 

have devoted much of their time and efforts and therefore suggestions 

that they should tolerate being exposed to insecticides are often not 

well received. 



The arguments  of o t h e r  people  who favor  t h e  u s e  of p e s t i c i d e s  i n  

r e s i d e n t i a l  d w e l l i n g s  a r e  u s u a l l y  a s  fo l lows :  

1. Exposure t o  p e s t i c i d e s  has  s o  f a r  no t  a f f e c t e d  m e .  

2 .  E v e r y t h i n g  i n  l i f e  is harmful  and t h e r e f o r e  i t  is 
not  p r a c t i c a l  t o  t r y  and avoid  t h o s e  t h i n g s  t h a t  might  h u r t  
u s .  

3. I f  i t  g e t s  r i d  of t h e  cockroaches ,  whatever  r i s k  i s  
a s s o c i a t e d  w i t h  i t  is worthwhile.  

These p e o p l e ,  who have g r e a t  f a i t h  i n  p e s t i c i d e s ,  g e n e r a l l y  

f i n d  i t  u n a c c e p t a b l e  t h a t  t h e y  s h o u l d  have t o  do w i t h o u t  such  a n  

e f f e c t i v e  t o o l .  

Although p e s t i c i d e  useage  was never encouraged ,  some a p p l i c a t i o n s  

took p l a c e  a t  t h e  r e q u e s t  o f  i n d i v i d u a l  t e n a n t s .  Records  o f  a l l  

commercia l ly  a p p l i e d  i n s e c t i c i d e s  were k e p t  and t h e  e f f e c t i v e n e s s  of each 

was a s s e s s e d .  

During t h e  two y e a r  p e r i o d  June  1980 t o  May 1982,  c r a c k  and c r e v i c e  

t r e a t m e n t s  w i t h  c h l o r p y r i f o s  were c a r r i e d  ou t  on 28 o c c a s i o n s  i n  25 

d i f f e r e n t  s u i t e s  (one q u a r t e r  of  t h e  apar tments  i n  t h e  b u i l d i n g ) .  Of 

t h e s e ,  67 % (18 t r e a t m e n t s )  were done d u r i n g  t h e  f i r s t  s i x  months of t h e  

s t u d y ,  perhaps  i n d i c a t i n g  t h a t  a s  t h e  work p r o g r e s s e d  c o n f i d e n c e  i n  t h e  

work of t h e  t e n a n t  cammitree  i n c r e a s e d  t h u s  t h e  need f o r  p e s t i c i d e  

t r e a t m e n t s  d e c r e a s e d .  



APPENDIX 5: SANITATION TRIAL 

Although t enan t s  a t  Acadia were r e q u l a r l y  encouraged t o  keep t h e i r  

apar tments  c l e a n ,  t h i s  was not known t o  reduce the  problem i n  any of t h e  

s u i t e s .  It is  not known how many people complied with these  r eques t s .  

During the  s tudy ,  f i v e  s u i t e s  were s e l e c t e d  f o r  superv ised  s i x  month 

s a n i t a t i o n  programs. A two week p r e - t r i a l  survey using s t i c k y  t r a p s  . 

i n d i c a t e d  t h a t  two of t h e  s u i t e s  had h igh  i n f e s t a t i o n  l e v e l s ,  two 

supported a  moderate cockroach popu la t i on ,  and one had a  low popula t ion .  

Attempts were made t o  i nc rease  the  s a n i t a r y  l e v e l  of each s u i t e  t o  

reduce food and harborage.  For t h i s  purpose the  fol lowing g u i d e l i n e s  

were e s t a b l i s h e d :  

- No garbage s t o r e d  under t he  s i n k .  Trash emptied a t  l e a s t  four  
t imes per week. 

- No newspapers,  rags  or  cardboard kept  i n  k i t chen  cupboards.  

- A l l  food s t o r e d  i n  i n s e c t  proof c o n t a i n e r s .  

- Number of i tems i n  cupboards and on coun te r s  reduced. 

- Dishes washed r i g h t  a f t e r  use and not  l e f t  overnight  i n  t he  s ink  
or  on the  counter .  

- Counters and f l o o r  wiped of crumbs and s p i l l s  a f t e r  each meal 
p r epa ra t i on .  

- Once a  month eve ry th ing  i n  the  bathroom and k i tchen  cupboards i s  
t o  be removed and a l l  the  she lves  wiped down. 

- Floors  washed twice a month. 



R e s i d e n t s  d i d  a l l  of  t h e  c l e a n i n g  themselves  and each s u i t e  was 

p e r i o d i c a l l y  checked.  A f t e r  one month,apar tments  were r e - e v a l u a t e d  u s i n g  a  

two week t r a p  s u r v e y .  The r e s u l t s  a r e  summarized i n  t a b l e  16.  

Two of t h e  f i v e  s u i t e s  f a i l e d  t o  fo l low t h e  e s t a b l i s h e d  g u i d e l i n e s  

of t h e i r  apa r tment  th roughout  t h e  t r i a l .  The p o s t - t r i a l  t r a p  c a p t u r e s  

i n d i c a t e  t h a t  t h e  p o p u l a t i o n  was not  d r a s t i c a l l y  r educed  i n  any of  t h e  

s u i t e s  and seemed t o  be i n c r e a s i n g  i n  apar tment  #2.  The t e n a n t s  i n  t h i s  

s u i t e  i n d i c a t e d  t h a t  t h e y  had a l s o  seen more cockroaches  t h a n  p r e v i o u s l y .  

Although i t  would have been d e s i r a b l e  t o  c a r r y  t h i s  t r i a l  on f o r  a  

l o n g e r  p e r i o d ,  t h e  amount of  coopera t  ion  and goodwi 11 r e c e i v e d  from t h e  

r e s i d e n t s  was d e t e r i o r a t i n g  and consequen t ly  i t  w a s  dec ided  t o  d i s c o n t i n u e  

t h e  exper iment .  Because cockroaches  can s u r v i v e  long  p e r i o d s  w i t h o u t  food 

o r  s h e l t e r ,  one month is p robab ly  not  a n  a d e q u a t e  p e r i o d  t o  t e s t  t h e  

e f f e c t s  of improded s a n i t a t i o n .  S ince  d e c l i n e  of  t h e  cockroach 

p o p u l a t i o n s  would t a k e  a  long  t i m e ,  r e s i d e n t s  w i l l  n o t  s e e  t h e  r e l a t i o n s h i p  

between t h e i r  e f f o r t s  and t h e  cockroach problem and t h e r e f o r e  w i l l  n o t  be 

m o t i v a t e d  t o  c o n t i n u e .  



Table 16: EFFECTS OF BETTER SANITATION AFTER ONE MONTH 

I P r e - t r i a l  
Apartment t r a p  count* 

Density 
Rat ing 

High 

High 

Moderate 

Moderate 

Low 

Adhered t o  
s a n i t a t i o n  

No 

Yes 

Yes 

No 

Yes 

. - .  -- . 

17  High 

14 High 

5 Moderate 

4 Moderate 

* Values represen t  number of cockroaches captured per s t i c k y  t r a p  
per week, averaged over a two week per iod .  Density r a t i n g s  a r e  
expla ined  on page 119. 



APPENDIX 6: TEMPERATURE REGULATION AT ACADIA 

Several of the most densely infested apartments at Acadia were much 

warmer than other suites. Also the building locker and laundry rooms, 

which appeared to have sufficient humidity, harborage and food to support 

an infestation, never had any cockroaches. Temperature monitoring revealed 
uti1;ty 

that these,areas maintained temperatures below 18 C throughout the winter 

months. 

Several residents at Acadia reported great success in controlling 

cockroaches by reducing temperature i l l  their apartment . Two cases were 
observed where populations completely collapsed when tenants reduced the 

temperature in their apartments from 26 to 20 C. Although a precise 

correlation was not established by experimentation, the evidence is very 

strong that reducing the temperature of apartments could be an effective 

means of reducing cockroach problems. 

Outdoor temperatures in British Columbia are usually below 20 C for at 

least seven months of every year thus keeping the building cool during this 

period should not be difficult. The heat at Acadia is provided by 

hot-water baseboard radiators which originates from a natural-gas-fired 

boiler in the basement. The pipes run up the four central pipe chutes and 

enter the apartment underneath the kitchen cabinetry. The amount of hot 



water entering the suite is controlled by a valve which is operated by the 

resident. Due to the design of the heating system, the temperature in the 

apartments was very uneven. The kitchen was always the warmest area in the 

suite (average 23 .8  C) and the bedroom always the coolest (average 19.7 C). 

Continuous temperature readings were taken in different areas of the 

several buildings using a thermograph. In figure 5 the records of 

measurements taken in a kitchen at Acadia (5A) is compared with the kitchen 

of a non-infested student family residence at Simon Fraser University (5B), 

about twenty miles away. Temperatures in the kitchen and bathroom areas at 

Acadia were always at least 21 C and were often much higher. Since heating 

pipes ran underneath the cabinets, the lower cupboards were usually 4  C 

warmer than the rest of the kitchen and consequently maintained a 

temperature around 27 C. 

In figure 5A the mean temperature is about 24 C, although the actual 

temperatures range from 23 to 26 C. Generally temperatures were higher in 

the afternoon and evenings. The apartment windows were mostly closed 

during the first 24 hour period, but were left open from hour 18 to 22 of 

the second day resulting in lower than normal evening temperatures. 

In figure 5B the mean temperature is about 20 C. Little change 

occured in the kitchen temperature throughout the day, and all temperatures 

remained within the range of 19 to 21 C. 



Figure 5: TEMPERATURE RECORDS FROM THE KITCHEN OF AN INFESTED 

APARTMENT AT ACADIA AND A NON-INFESTED APARTMENT 

AT SIMON FRASER UNIVERSITY 
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During t h e  work a t  Acad ia ,  i t  was found t h a t  i n s t a l l a t i o n  of a  

thermometer i n  t h e  k i t c h e n  a r e a  of  t h e  apar tment  i n c r e a s e d  r e s i d e n t s '  

awareness  of the  t e m p e r a t u r e  and s e r v e d  a s  a  reminder t o  keep t h e  h e a t  

down. Th i s  t a c t i c  is  s i m p l e  and i n e x p e n s i v e  and is  s t r o n g l y  recommended 

f o r  a l l  urban cockroach c o n t r o l  p r o g r a h s .  

The normal way r e s i d e n t s  a t  Acadia reduced t h e  t empera tu re  i n  t h e i r  

apa r tment  was t o  s h u t  o f f  t h e  r a d i a t o r  v a l v e .  However, even when t h e  ho t  

w a t e r  was tu rned  o f f  most a p a r t m e n t s  were s t i l l  t o o  warm. I n  t h e  s u i t e  

where I l i v e d  t h e  h e a t  was o f f  f o r  two y e a r s  and y e t  t h e  k i t c h e n  was s t i l l  

a lways  above 23 C. Th i s  would i n d i c a t e  t h a t  a  l a r g e  amount of h e a t  i n  t h e  

apar tment  comes from t h e  s u r r o u n d i n g s .  S i n c e  t o  keep an i n d i v i d u a l  

apa r tment  c o o l  i t  was u s u a l l y  n e c e s s a r y  t o  l e a v e  t h e  balcony door open,  an  

uncomfor tab le  d r a f t  w a s  o f t e n  p r e s e n t .  Fur the rmore ,  most people  were 

a f r a i d  of t h e i r  i n f a n t s  g a i n i n g  a c c e s s  t o  t h e  open balcony and s o  were 

u s u a l l y  u n w i l l i n g  t o  l e a v e  t h e  door  a j a r .  These f a c t o r s  a l l  hampered 

e f f o r t s  t o  use  t empera tu re  r e d u c t i o n  a s  a  c o n t r o l  t echn ique .  

Although many of t h e  p u b l i c  a r e a s  of t h e  b u i l d i n g  were o v e r h e a t e d ,  

none of t h e s e  l o c a t i o n s  had cockroach  i n f e s t a t i o n s .  Many r e s i d e n t s  

s u s p e c t e d  t h a t  h e a t  from t h e  c o r e  of t h e  b u i l d i n g  was p a r t l y  r e s p o n s i b l e  

f o r  t h e  apar tments  b e i n g  o v e r h e a t e d ,  however t h i s  was never  s u b s t a n t i a t e d .  

Based on numerous c o m p l a i n t s  a b o u t  t h e  t e m p e r a t u r e  i n  t h e  h a l l w a y s ,  some 

e f f o r t s  were made t o  reduce  t h e  h e a t .  The warmth of t h i s  a r e a  seemed 

m o s t l y  due t o  h e a t  g e n e r a t e d  from t h e  l i g h t i n g  and from t h e  f u r n a c e  chimney 

combined w i t h  g r o s s l y  i n a d e q u a t e  a i r  c i r c u l a t i o n .  Desp i t e  e x t e n s i v e  

e f f o r t s  t o  c o r r e c t  t h i s  s i t u a t i o n  t h e  t e m p e r a t u r e  never  dropped below 25 C 



and was often higher. Stairwell temperatures were a constant 27 C 

throughout the study. 

Although any temperature reduction would be useful in an IPM program, 

the best results would be achieved if kitchen temperatures were maintained 

at below 20 C. If the cockroaches fail to find a harborage above this 

temperature, eggs will not hatch, oothecae will not be produced by the 

females and the time required to reach maturity will be doubled (Tsuji and 

Mizuno 1972). 

Unfortunately this is slightly below the normal comfort range, 22 to 

24 C, of most residents. At 20 C most people would find it chilly and 

would need to wear a sweater, particularly if they were inactive. 

Nevertheless, some people are willing to tolerate this condition, 

particularly if it were to eliminate the need for pesticide use in their 

suite. After a period of several weeks most people acclimatize to the 

lower temperature anyway. Even if it were necessary to set a higher 

temperature threshold, considerable benefit would still be derived. 

Clearly, temperature management in the apartments would need to be 

approached on a building wide basis. As in most multiple dwellings in 

British Columbia, the cost of heating the apartments in Acadia is included 

in the rent and is not charged on the basis of consumption. Consequently, 

there is no economic incentive for people to keep the radiator turned down. 

The most appropriate solution to the heat problem at Acadia would have 

been to reduce it at the source; the boiler room. The temperature of the 

water leaving the boiler was quite high ( 8 2  C )  in order to assure that 

plenty of heat was available to all suites. This was unnecessary for most 



of t h e  y e a r  t h u s  t h e  t e m p e r a t u r e  of t h e  r a d i a t o r s  c o u l d  have been reduced 

by a t  l e a s t  15 C ,  and pe rhaps  more. I n  a d d i t i o n  t o  t h i s ,  t h e  b o i l e r  c o u l d  

have been s h u t  o f f  comple te ly  f o r  a  few hours  e v e r y  n i g h t  u s i n g  a n  

a u t o m a t i c  s w i t c h i n g  d e v i c e .  E x p e r i m e n t a t i o n  would b e  n e c e s s a r y  t o  

d e t e r m i n e  t h e  o p t i m a l  combina t ion  of t h e s e  two t a c t i c s  and t o  be  s u r e  t h a t  

t e m p e r a t u r e s  i n  t h e  r e s i d e n c e s  d i d  no t  become uncomfor tably  low. 

No doubt a  g r e a t  d e a l  of  money would have been saved on f u e l  c o s t s  i f  

t h e s e  s u g g e s t i o n s  were adop ted  and t h i s  shou ld  have pa id  f o r  t h e  c o s t  of 

making t h e  changes .  However, d e s p i t e  r e p e a t e d  a t t e m p t s  t o  encourage  t h e  

management t o  i n i t i a t e  t e m p e r a t u r e  r e d u c t i o n  a t  Acadia ,  t h e y  c o u l d  never  be 

convinced of i t s  v a l u e .  



APPENDIX 7:  SEALING OF APARRIENTS AT ACADIA 

Many tenants in Acadia centered their control efforts on disrupting 

cockroach movement within or between apartments. Tremendous faith was put 

on "sealing" apartments as a cure to the cockroach problem. This seemed to 

be due to the residents' belief that most of the insects did not orginate 

from within their apartment but rather were continuously immigrating from 

elsewhere and in some cases this seemed to be true. The value of sealing 

to reduce harborages has already been mentioned. 

Because of the enthusiasm expressed for sealing programs, considerable 

funds and efforts were directed toward making silicone glue and duct tape 

available to those tenants who wanted it, although in retrospect cheaper 

materials probably could have been used. Limited assistance and direction 

were also given on how and where to use these products. 

Problems were encountered with tenants using the sealing compounds in 

such a way that they made the apartment appear unsightly. One resident 

went so far as to seal all of his cupboards and drawers permanently shut. 

Furthermore, most sealing efforts were only superficial since few residents 

actually crawled inside the cabinetry to reach where the water pipes 

entered the wall and where most of the cockroaches presumably entered the 

suite. 



Some of the r e s i d e n t s  repor ted  t h a t  t h e i r  problem had s i g n i f i c a n t l y  

improved a f t e r  s e a l i n g ,  however most people f e l t  t h a t  it had not  made much 

d i f f e r e n c e .  Although no s c i e n t i f i c  eva lua t ion  was made of the  va lue  of 

t h i s  technique,  i t  was observed t h a t  where populat ions were a l ready  very 

low, thorough s e a l i n g  would o f t e n  cause t r a p  cap tu re s  t o  d e c l i n e  t o  zero. 



APPENDIX 8: MASS TRAPPING TRIALS 

An exper iment  was c a r r i e d  o u t  t o  e v a l u a t e  t h e  use  of mass t r a p p i n g .  

The t e s t  was c a r r i e d  o u t  i n  a  s u i t e  which was known t o  have had a  h i g h  

i n f e s t a t i o n  f o r  t h e  p r e v i o u s  12 months.  A two week p r e - t r i a l  s u r v e y  u s i n g  

one Roach Tent@ i n  t h e  k i t c h e n  a r e a  of  t h e  apara tment  conf i rmed  t h e  

1 
presence  of  a  l a r g e  number of cockroaches  (18 c / t r / w k  ). 

The exper iment  was c a r r i e d  o u t  over  31  days .  I n i t i a l l y  s i x  s t i c k y  

t r a p s  ( f i v e  "Mr.  S t i c k y w @  and one "Roach Tentn@) and t h r e e  pe t ro leum 

j e l l y  j a r  t r a p s  b a i t e d  w i t h  a p p l e  were p l a c e d  i n  t h e  apar tment .  A f t e r  f i v e  

days  i t  was found t h a t  t h e  j a r  t r a p s  r e q u i r e d  t o o  much main tenance  and t h a t  

t h e  t e n a n t s  were d i s t u r b e d  by t h e  cockroaches  running f r e e l y  i n s i d e  them. 

The j a r s  were removed and r e p l a c e d  by 7 s t i c k y  t r a p s  (Roach Tent@). Most 

of  t h e  f o u r t e e n  t r a p s  were p l a c e d  i n  t h e  k i t c h e n  b u t  some were p u t  i n  t h e  

bathroom. It was found t h a t  t h i s  w a s  t h e  l a r g e s t  number of t r a p s  t h a t  

c o u l d  be  used  w i t h o u t  b e i n g  i n  t h e  way of t h e  r e s i d e n t s .  

At t h e  end of t h e  t r i a l  t h e  t r a p s  were removed and one new Roach 

Tent@ was deployed i n  t h e  k i t c h e n  f o r  f o u r  weeks. Table  17 summarizes the  

d a t a .  Although 1225 cockroaches  were removed from t h e  p o p u l a t i o n ,  t h e  

1 
d e n s i t y  a f t e r  t h e  end of t h e  t r i a l  was s t i l l  h i g h  (14 c / t r / w k  1. The 

r e s i d e n t s  s a i d  they  d i d  no t  n o t i c e  much change i n  t h e  Level of i n f e s t a t i o n  

and t h e  problem c o n t i n u e d  f o r  many months a f t e r  t h e  t r i a l .  

1. U n i t s  a r e  cockroaches  per  t r a p  per  week. 
Note method of c a l c u l a t i o n  d e s c r i b e d  on page 118. 



i 

Table  17 : FIELD TRIAL OF MASS TRAPPING 

Trap  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14  

Mr S t i c k y @  

Roach Tent@ 

Roach Tent@ 

Roach Tent@ 

Roach Tent@ 

Roach Tent@ 

Roach Tent@ 

Roach Tent@ 

Roach Tent@ 

J a r  Traps** 

Days 
Deployed T o t a l  

: ap tu re  Rate 
c/ tr /wk** 

13 

12 

2 8. 

2 1 

17 

16 

2 2 

38 

25 

2 9 

11 

27 

3 1 

37 

* Ad = Adul t s  
LN = Large nymphs (mos t ly  1 - 3 i n s t a r )  
SN = Smal l  nymphs (mos t ly  4 i n s t a r  o r  o l d e r )  

.k-k Capture  r a t e s  measured i n  cockroaches  per  t r a p  pe r  week. 

*** Trap c a p t u r e s  from j a r  t r a p s  r e p r e s e n t  t h e  d a t a  from t h r e e  
t r a p s  combined. 
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