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Pane 1 Chairman: 

I t h i n k  i t  i s  t ime t o  open t h e  pane l .  On my l e f t  
r e s p e c t i v e l y  a r e  B i l l  Waters, P r o f e s s o r  of 
Entomology and F o r e s t r y ,  U n i v e r s i t y  o f  
C a l i f o r n i a ,  Berkeley;  Gerald S. Walton, 
Biomet r ic ian ,  Nor theas te rn  F o r e s t  Experiment 
S t a t i o n ,  Hamden; and Leo Cadogan, F o r e s t  P e s t  
Management I n s t i t u t e ,  Canadian F o r e s t r y  Serv ice ,  
S a u l t  S t e .  Marie, Onta r io .  My name is  Dan 
Schmi t t ,  Program Manager, Nor theas te rn  Fores t  
Experiment S t a t i o n ,  U.S.F.S., Broomall, Pa. 

I am going t o  ask each of t h e  p a n e l i s t s  t o  
d i s c u s s  f i e l d  t e s t  des ign  and d a t a  a n a l y s i s  f o r  
p e s t i c i d e  a p p l i c a t i o n s  i n  t h e  con tex t  of t h r e e  
g e n e r a l  a r e a s :  ( 1 )  f i e l d  and p i l o t  t e s t s ,  ( 2 )  
c u r r e n t  approaches t o  exper imenta l  t e s t s ,  and ( 3 )  
sugges t ions  and p o s s i b i l i t i e s  f o r  improving 
exper imenta l  t e s t s .  B i l l ?  

B i l l  Waters: 

There seems t o  be a  g e n e r a l  understanding a s  t o  
t h e  r o l e  of f i e l d  t e s t i n g ,  bu t  not a s  t o  i t s  
purpose. The purpose should be t o  f i n d  the  most 
e f f i c i e n t  combination of t rea tment  v a r i a b l e s ,  
i . e .  fo rmula t ion ,  c o n c e n t r a t i o n ,  a p p l i c a t i o n  
r a t e ,  a tomiza t ion ,  and t iming ,  t h a t  w i l l  
cons i s t e n t  l y  p rov ide  a  s p e c i f i e d  degree  of 
c o n t r o l  o f  t h e  t a r g e t  i n s e c t  and/or  f o l i a g e  
p r o t e c t i o n  under o p e r a t i o n a l  c o n d i t i o n s .  The 
q u e s t i o n  i s  no t  which t rea tment  o r  t rea tment  
combinations perform b e s t ,  bu t  which, i f  any, 
w i l l  ach ieve  t h e  d e s i r e d  r e s u l t s .  Comparisons 
a r e  of course  p a r t  of t h e  process  o f  e v a l u a t i o n ,  
b u t  they a r e  no t  t h e  purpose of f i e l d  t e s t i n g  
i t s e l f .  

I n  o r d e r  t o  ach ieve  t h e  purpose of f i e l d  t e s t i n g  
we need t o  have performance c r i t e r i a ,  which 
should be s t a t e d  i n  advance. These c r i t e r i a  a r e  
t h e  e x p l i c i t  bases  f o r  e v a l u a t i o n .  The b e s t  way 
t o  s t a t e  c r i t e r i a  i s  i n  terms of what remains 
fo l lowing  t r e a t m e n t ,  no t  i n  how much a popula t ion  
i s  reduced nor how much d e f o l i a t i o n  has  been 
reduced. For t h e  i n s e c t  t h i s  means number of 
s u r v i v o r s ,  n o t  percen tage  k i l l e d ;  f o r  f o l i a g e ,  
t h e  amount remaining n o t  t h e  amount l o s t .  I f  we 
a r e  t r u l y  managing p e s t s ,  we must t o  be a b l e  t o  
make d e c i s i o n s  on a l t e r n a t i v e  t r e a t m e n t s  i n  terms 
of probable outcomes over  a  time span meaningful 
t o  t h e  F o r e s t  Manager. The models t h a t  a r e  being 
developed f o r  t h i s  purpose t h e r e f o r e  d e a l  with 
i n s e c t  s u r v i v a l  d e n s i t i e s  and amounts of f o l i a g e  
produced over  time wi th  and wi thout  t rea tments .  

Once we a r e  c l e a r  about t h e  purpose of f i e l d  
t e s t i n g ,  we can c o n s i d e r  t h e  d i s t i n c t i o n  between 
f i e l d  experiments  and p i l o t  o r  o p e r a t i o n a l  t e s t s .  
Both come under t h e  umbrel la  of f i e l d  t e s t i n g .  

F i e l d  experiments  simply involve  experimental  
combinations of t h e  t reatment  v a r i a b l e s  a p p l i e d  
under f i e l d  c o n d i t i o n s ,  with t h e  understanding 
t h a t  t h e  i n s e c t  i s  p resen t  a t  measurable 
d e n s i t i e s .  P r a c t i c a l l y ,  t h i s  means a range of 
popula t ion  l e v e l s  caus ing  s u f f i c i e n t  d e f o l i a t i o n  
t o  be cons idered  f o r  c o n t r o l .  F i e l d  experiments 
a l s o  imply t h a t  t h e  equipment employed ( u n l e s s  
t h e  manner i n  which it i s  employed i s  i t s e l f  a  
t rea tment  v a r i a b l e )  i s  r e p r e s e n t a t i v e  of 
convent iona l  o p e r a t i o n s .  

Everyone is eager  t o  go from the  l a b o r a t o r y  t o  
t h e  f i e l d .  However a  b a s i c  r u l e  i s  t h a t  f i e l d  
experiments  should be i n i t i a t e d  only when t h e  
t rea tment  v a r i a b l e s  have been reduced t o  a  
number t h a t  can be reasonably encompassed i n  an 
e f f i c i e n t  experimental  des ign .  Genera l ly ,  t h e s e  
v a r i a b l e s  a r e  b e s t  combined i n  f a c t o r i a l  
d e s i g n s ,  but  a  r e l a t i v e l y  l a r g e  number of u n i t s  
a r e  requ i red  f o r  even a  simple complete 
experiment .  For example, a  s i n g l e  r e p l i c a t i o n  
of a  f a c t o r i a l  experiment wi th  two l e v e l s  each 
of  four  v a r i a b l e s  r e q u i r e s  32 p l o t s .  I n  many 
c a s e s ,  incomplete des igns  a r e  necessary .  To 
a c q u i r e  a l l  of t h e  information needed a  
programmed sequence of experiments  must be 
planned. 

P i l o t  t e s t s  a r e  o p e r a t i o n a l  f i e l d  t e s t s  of the  
t rea tment  found t o  be opt imal  by f i e l d  
experiments .  The purpose i s  t o  determine how 
w e l l  t h e  t rea tment  performs under f u l l y  
o p e r a t i o n a l  c o n d i t i o n s .  When f i e l d  experiments 
f a i l  t o  d i s t i n g u i s h  an optimum t r e a t m e n t ,  t h e r e  
may be j u s t i f i c a t i o n  i n  s u b j e c t i n g  s e v e r a l  t o  a  
p i l o t  s c a l e  o p e r a t i o n .  I n  such c a s e s ,  s p e c i a l  
c a r e  should be taken t o  acqui re  t h e  informat  ion  
necessary  f o r  o b j e c t i v e  e v a l u a t i o n ,  wi th  
adequate d a t a  taken t o  assure  t h a t  comparisons 
can be made i n  terms of s p e c i f i e d  performance 
c r i t e r i a .  One need only cons ider  t h e  tremendous 
c o s t  of p i l o t  s c a l e  t e s t s  t o  a p p r e c i a t e  t h e  
importance of sound progress  ion  through a l l  
developmental s t e p s  t o  t h e  p i l o t  s c a l e  t e s t ,  and 
t h e  need f o r  adequate d a t a  from t h e  t e s t  
i t s e l f .  

Cur ren t ly  we seem t o  des ign ,  o f t e n  
s i m p l i s t i c a l l y ,  both f i e l d  experiments  and p i l o t  
t e s t s  and then compromise them because of 
' r e a l i t i e s ' .  I have had much exper ience  wi th  
such n e g o t i a t i o n s  and compromise and, i n  my 
op in ion ,  they have i n  many cases  k i l l e d  us ,  i . e .  
t ime and again we have ob ta ined  inconc lus ive  
r e s u l t s .  It behooves a l l  of us t o  s t a r t  with 
b a s i c  concepts ,  o b j e c t i v e s ,  a p p r o p r i a t e  
exper imenta l  d e s i g n s ,  and adequate sampling, and 
s t i c k  t o  them. 

A r e l a t e d  problem a f f e c t i n g  t h e  c u r r e n t  
d i f f i c u l t i e s  i n  i n t e r p r e t i n g  t h e  r e s u l t s  of f i e l d  
t e s t s  with B.t.  i s  d i f f e r e n c e s  i n  e x p e c t a t i o n s  
regard ing  outcomes--expec t a t  ions of what 
c o n s t i t u t e s  s a t i s f a c t o r y  performance with regard  
t o  suppress ion  of t h e  i n s e c t  and f o l i a g e  
pro tec t ion- -  and, i n  f a c t ,  of op in ion  as t o  
d i f f e r e n c e s  i n  e x p e c t a t i o n  of which o b j e c t i v e  i s  
t h e  most impor tan t ,  o r  whether t h e r e  i s  an 
op t imal  balance.  I f  t h e r e  i s  not agreement on 



what we e x p e c t ,  how t h e  d e v i l  can we d e s i g n  an 
experiment  o r  p i l o t  t e s t  t o  g e t  s p e c i f i c  
in format ion  t o  e v a l u a t e  performance? Because we 
d o n ' t  have a  c l e a r  unders tand ing  on what 
c o n s t i t u t e s  s a t i s f a c t o r y  performance nor when it 
i s  op t imal  t o  move from t h e  l a b o r a t o r y  t o  t h e  
f i e l d ,  we have a  con t inued  h i s t o r y  of  what I 
would c a l l  premature f i e l d  experiments .  

I n  l i s t e n i n g  t o  t h e  p rev ious  s p e a k e r s ,  I was 
s t r u c k  by t h e  f a c t  t h a t  peop le  e s s e n t i a l l y  
r e f e r r i n g  t o  t h e  same range of d a t a ,  were 
supp ly ing  q u i t e  d i f f e r e n t  i n t e r p r e t a t i o n s .  
Obviously,  t h e r e  can be l i t t l e  developmental  
p r o g r e s s  i f  t h e  same d a t a  mean d i f f e r e n t  t h i n g s  
t o  d i f f e r e n t  people .  

For t h e  spruce  budworm t h e r e  i s  a  s c i e n t i f i c  
b a s i s  from popula t ion  s t u d i e s  f o r  s p e c i f y i n g  
minimal performance o r  even b e t t e r ,  what t h e  
outcome w i l l  be. There i s  a  b a s i s  i n  sp ruce  
budworm r e s e a r c h  f o r  s a y i n g  whether 5% s u r v i v a l  
i s  o r  i s  n o t  s a t i s f a c t o r y ,  f o r  example. B e t t e r ,  
i t  i s  p o s s i b l e  t o  s t a t e ,  g iven  x  number o f  
i n s e c t s  on a  45 cm branch a f t e r  a  c o n t r o l  
o p e r a t i o n ,  what t h e  number i s  l i k e l y  t o  be t h e  
next  season.  It i s  t h e  n e g l e c t  of  popula t ion  
in format ion ,  and u n r e a l i s t i c  f a i t h  i n  e f f i c a c y  
couched i n  percen t  popula t ion  r e d u c t i o n ,  pe rcen t  
f o l i a g e  r e d u c t i o n ,  e t c .  t h a t  h a s  caused p u b l i c  
agenc ies  t o  l o s e  c r e d i b i l i t y  and, i n  t h e  c a s e  of 
t h e  US F o r e s t  S e r v i c e ,  t o  f i n d  i t s e l f  i n  c o u r t .  
Managers simply do n o t  unders tand ,  a f t e r  be ing  
t o l d  t h a t  an o p e r a t i o n  on t h e i r  land r e s u l t e d  i n  
a  c e r t a i n  percen t  p o p u l a t i o n  r e d u c t i o n  o r  f o l i a g e  
p r o t e c t i o n  c l a s s i f i e d  a s  s u c c e s s f u l  -- why, t h e  
fo l lowing  season they  must sp ray  aga in .  

The on ly  o t h e r  comment I want t o  make on f u t u r e  
improvement a p p l i e s  t o  sampling. Our b a s i s  f o r  
e v a l u a t i n g  f i e l d  t e s t s  i s  t h e  d a t a  we g a t h e r .  
The smal l  d a t a  s e t s  u s u a l l y  planned f o r ,  and 
subsequent  compromises, have l e f t  u s  wi th  a  ve ry  
smal l  d a t a  base  on which t o  make e v a l u a t i o n s .  
Our c u r r e n t  procedures  i n  t h i s  r e s p e c t  a r e  no t  
on ly  s c i e n t i f i c a l l y  unsound, b u t  i r r e s p o n s i b l e  i n  
view of t h e  t e r r i b l e  p r i c e  we have paid i n  
c r e d i b i l i t y .  I w i l l  make one s u g g e s t i o n  
r e g a r d i n g  popula t ion  sampling. S ince  t h e  
o b j e c t i v e  i s  t o  de te rmine  whether o r  no t  t h e  
s u r v i v i n g  p o p u l a t i o n  i s  a t  a  l e v e l  s p e c i f i e d  f o r  
a  s a t i s f a c t o r y  c o n t r o l  o p e r a t i o n ,  s e q u e n t i a l  
sampling i s  t h e  most e f f i c i e n t  procedure.  

Chairman : 

Thank you, Bi 11. J e r r y ?  

J e r r y  Walton: 

I t h i n k  t h e  main concern i n  a  f i e l d  experiment  is  
t h a t  t h e  o b j e c t i v e s  be v e r y  c l e a r  and w e l l  
d e f i n e d .  C e r t a i n l y  i t  would not  be u s e f u l  t o  
r e s t r i c t  r e s e a r c h  o b j e c t i v e s  nor should t h e  same 
d a t a  on p o p u l a t i o n s ,  f o l i a t i o n ,  e t c .  be  c o l l e c t e d  
f o r  every  o b j e c t i v e .  I s e e  t h e  f i e l d  experiment  

a s  a  method of answering very  s p e c i f i c  q u e s t i o n s  
and not  a s  an occas ion  t o  c o l l e c t  misce l l aneous  
in format  i o n .  

Nor do I b e l i e v e  t h a t  f i e l d  experiments  should be 
n e c e s s a r i l y  d u p l i c a t e  o p e r a t i o n s ,  e.g. wi th  
r e s p e c t  t o  ga l lonage  and dosage. It may be t h e  
purpose of  t h e  experiment t o  e s t a b l i s h  an 
optimum, i n  which case  i t  i s  e f f i c i e n t  t o  
de te rmine  t h e  end p o i n t s  f o r  t h e  parameter  i n  
q u e s t i o n .  Whether o r  no t  t h e s e  end p o i n t s  a r e  
r e a l i s t i c  from an o p e r a t i o n a l  s t a n d p o i n t  i s  
i r r e l e v a n t .  

Once s p e c i f i c  q u e s t i o n s ,  i . e .  o b j e c t i v e s ,  have 
been formulated t h e  p l a c e  t o  s t a r t  i s  wi th  an 
adequate  des ign .  C o n s t r a i n t s  on t ime,  space ,  and 
funding may make compromises unavoidable .  But 
one must c o n s t a n t l y  ask i f  a  compromise i s  r e a l l y  
necessa ry .  The a v a i l a b i l i t y  of s u i t a b l e  t e s t  
a r e a s  i s  o f t e n  a  problem-- a  l i m i t i n g  problem. 
I n  such s i t u a t i o n s  some ad jus tments  i n  i d e a l  
d e s i g n  may be necessa ry .  One p o s s i b i l i t y  i s  t o  
use  s m a l l e r  sp ray  b locks .  But i f  t h e  b locks  a r e  
too  smal l ,  t h e  r e s u l t s  w i l l  not be t r a n s f e r a b l e  
t o  o p e r a t i n g  c o n d i t i o n s .  So t h e r e  h a s  t o  be 
some happy medium. Knowing c o s t s  and o t h e r  
c o n s t r a i n t s ,  one can proceed toward t h e  op t imal  
des ign .  

Having mentioned c o s t s ,  i t  should be c l e a r l y  
understood t h a t  in format ion  c o s t s  money; you a r e  
going t o  pay f o r  what you g e t .  Also,  i f  you 
d o n ' t  g e t  t h e  in format ion ,  you l o s e  e v e r y t h i n g .  
But we o f t e n  do t h i n g s  t h a t  a r e  c o s t l y  and do not  
p rov ide  u s e f u l  in format ion .  For example, p l a c i n g  
d e p o s i t  c o l l e c t o r s  next  t o  t r e e s  with t h e  i d e a  
t h a t  t h e  d r o p l e t  r ecord  on t h e  c o l l e c t o r  can be 
c o r r e l a t e d ,  by t r e e ,  wi th  popula t ion  r e d u c t  ion o r  
f o l i a g e  saved. The d i f f i c u l t y  h e r e  i s  t h a t  
popula t ion  m o r t a l i t y  on a  s i n g l e  t r e e  i s  s o  
l a r g e l y  unknown t h a t  you cannot es  t a b 1  i s h  a  
c o r r e l a t i o n  t h a t  i s  p r a c t i c a l l y  s i g n i f i c a n t .  And 
y e t  a  g r e a t  d e a l  has  been spen t  on t h i s  s o r t  of 
t h i n g .  

There i s  a  tendency a l s o  t o  expand o b j e c t i v e s ,  a  
f e e l i n g  t h a t  c o l l e c t i n g  a d d i t i o n a l  informat  ion 
f o r  ano ther  o b j e c t i v e  i s  a  more u s e f u l  way t o  
a l l o c a t e  resources  than i n t e n s i f y i n g  t h e  sampling 
t o  c o l l e c t  d a t a  r e l e v a n t  t o  t h e  s p e c i f i c  
o b j e c t i v e s  of t h e  f i e l d  experiment .  The r e s u l t  
i s  a  was te  of sampling e f f o r t .  I t h i n k  t h e  Core 
t e s t 1  i s  a  prime example. You go ou t  with very  
marg ina l  sampling e f f o r t s  and many sub-ob jec t ives  
on t h e  assumption t h a t  t h i n g s  a r e  going t o  go 
r i g h t  -- and they  never  do. Any time anybody 
s a y s ,  ' w e l l ,  a s  long as  we a r e  out  t h e r e  we may 
a s  w e l l  measure ...', d o n ' t .  It i s  a  waste  o f  
t ime b e t t e r  spen t  on t h e  c o l l e c t i o n  of r e l e v a n t  
d a t a .  

Conforming t o  conven t iona l  approaches t o  f i e l d  
experiments  i s  ano ther  i n s i d i o u s  means of was t ing  
r e s o u r c e s .  For example, we tend t o  use  t h e  same 
post-spray sampling time sequence, i r r e s p e c t i v e  
of what i n s e c t i c i d e ,  m i c r o b i a l  o r  chemical ,  i s  
used,  o r  what s p e c i e s  t h e  t a r g e t  i n s e c t  i s .  I 
t h i n k  a  l o t  of our  problems stem from t r a d i t i o n a l  



approaches with l i t t l e  thought t o  t he  problem and 
experimental condi t ions  a t  hand. 

There i s  another kind of mind s e t  t h a t  a f f e c t s  
d a t a  analyses and i n t e r p r e t a t i o n  of f i e l d  t e s t s .  
I c a l l  it t h e  DDT syndrome, the  f ee l ing  t h a t  a t  
l e a s t  one of t he  treatments must produce r e s u l t s  
equivalent  t o  what DDT would have. Saying 
i t ,  o r  on paper, t h i s  i s  nonsense. We don' t  do 
research t h i s  way. But why then i s  t he re  wide 
spread r e s i s t ance  t o  ad jus t ing  post-spray 
populat ion d a t a  for  n a t u r a l  mor ta l i ty?  It i s  
a l s o  t r a d i t i o n a l  t o  consider a  f i e l d  experiment a 
success i f ,  using soph i s t i ca t ed  s t a t i s t i c a l  
t e s t i n g  methods, you can de t ec t  whether o r  not 
you sprayed anything. That i s  a l l  " s t a t i s t i c a l  
s igni f icance"  means, and i t  i s  hard ly  a worthy 
c r i t e r i o n  f o r  success. 

Do we need t o  measure fo l i age  pro tec t ion?  I 
don ' t  th ink  t h a t  i s  t he  way t o  ask the  quest ion.  
Be t t e r ,  given the  ob jec t ives  of the  experiment, 
does fo l i age  pro tec t ion  t e l l  us anything? I f ,  
f o r  example, t he  s i z e  of t he  surviving populat ion 
a f t e r  t reatment compared t o  pre-treatment s i z e  i s  
t he  i ssue ,  fo l i age  information i s  not re levant .  
I f  t he  r a t e  of mor t a l i t y  i s  t he  i s sue  ( i . e .  how 
soon t h e  i n s e c t s  d i e ) ,  then the  l e v e l  of fo l i age  
pro tec t ion  i s  an i nd i ca t ion  of how e f f e c t i v e  the  
treatment was. In  b r i e f  we should c l e a r l y  th ink  
through the  purpose of a  f i e l d  experiment, frame 
the  quest ions t o  be answered s p e c i f i c a l l y ,  design 
e f f i c i e n t l y ,  and c o l l e c t  da t a ,  and enough da t a ,  
t o  answer t he  ques t ions ,  and c o l l e c t  no o ther  
da ta .  

Before d iscuss ing  improvements, I ' d  l i k e  t o  
comment on performance a s  a general  ob j ec t ive  of 
f i e l d  experiments. My general  a t t i t u d e  towards a 
f i e l d  t e s t  i s  t ha t  it i s  t o  der ive  information. 
It i s  my f ee l ing  t h a t  t r y i n g  t o  reach goals  t h a t  
w i l l  make the  user  happy has i n t e r f e r e d  with 
doing jus t  t h a t .  In ter im spec f i c  objec t ives  
should be interposed as pa r t  of a  planned program 
of t e s t i n g  leading t o  optimal performance, r a t h e r  
than performance as an ob jec t ive  per se.  

Another po in t ,  which s t ruck  me e spec i a l l y  a t  t h i s  
meeting, i s  t h a t  opera t ions  people normally make 
incremental adjustments i n  spray and i n s e c t i c i d e  
parameters t o  improve e f f i cacy .  They may well  be 
ahead of research  i n  appra is ing  the  e f f e c t s  of 
such changes, though without the  analys is .  So 
maybe the  a r ea  i n  which research can he lp  most 
would be evalua t ion  of t he  r a d i c a l  and innovative 
th ings  t ha t  people i n  t he  f i e l d  can ' t  j u s t i f y .  

l ~ e f e r s  t o  a microbial  f i e l d  t e s t  reported i n  
ySpruce budworm core  B.t. t e s t  -- 1980: combined 
summary. USDA   ores t x r v i c e  RES . PA NE-506. " 
The chairman of t h i s  panel suggested the  general  
approach and imposed funding con t r a in t s .  
Experimental design and sampling methods were 
t he  product of an ad hoc committee. 

I do not l i k e  the  current  use of con t ro l s  -- 
check p l o t s .  There is something suspect about 
t h e i r  s e l ec t ion ,  about the way cont ro l  
populat ions behave. Perhaps i t  would be b e t t e r  
t o  e s t a b l i s h  a standard treatment as a bas i s  for  
eva lua t ing  experimental ones. 

Again, depending on the  objec t ives ,  you may not 
need con t ro l s .  I f  the ob jec t ive  i s  t o  compare 
two treatments,  the  cont ro l  in  the  t r a d i t i o n a l  
concept does not provide r e  levant i n f  ormat ion. 
F ina l ly ,  although new s t a t  i s t i c a l  methods and 
approaches t o  experimental design and d a t a  
analys is  a re  coming on l i n e  a l l  the  time, there  
i s  nothing i n  s t a t i s t i c a l  theory per s e  t ha t  i s  
going t o  make the  entomologist p a ~ c ~ a r l y  
confor table  i n  h i s  f i e l d  experimental work. 

Chairman : 

Thank you J e r r y .  Leo. 

Leo Cadagon: 

There are  misunderstandings about f i e l d  t e s t s ,  
e spec i a l l y  f i e l d  t e s t s  involving the use of 
microbials .  Microbials  must s a t i s f y  b io log ica l  
o r  na tu ra l  laws; however when encompassed as p a r t  
of a  spray,  t h e i r  appl ica t ion  i s  governed by 
c e r t a i n  physical  laws. Predic t ing  the  behavior 
of b io log ica l  e n t i t i e s  is very much more 
hazardous, because of t h e i r  b io log ica l  
p rope r t i e s ,  than of a b i o t i c  e n t i t i e s  which 
conform t o  chemistry and physics. 

The Canadian Fores t ry  Service has an experimental 
protocol  intended t o  lead t o  the r e g i s t r a t i o n  of 
the  pes t i c ide  and a l l  t h a t  t ha t  implies.  The 
protocol  s t a r t s  i n  the  labora tory .  Laboratory 
inves t iga t ions  t r e a t  toxicology,  LD-50 assays ,  
ha l f  l i f e  of the  ma te r i a l ,  formulation t e s t s ,  
analyses of s t a b i l i t y ,  determination of physical  
and chemical parameters a f f ec t ing  de l ivery  as a 
spray,  e t c .  I n  general  labora tory  inves t iga t ions  
a r e  intended t o  i d e n t i f y  problems a t  an ea r ly  
s t age  and resolve  them. There i s  no reason, for  
example, t o  go t o  the  f i e l d  and f ind  out  ' i t  
d idn ' t  s t i c k ' .  

The next s t e p  i s  s ing l e  t r e e  appl ica t ion  
experiments. Here information i s  gathered on 
depos i t  c h a r a c t e r i s t i c s ,  more information on 
s t a b i l i t y  under more r e a l i s t i c  condi t ions .  We 
then proceed t o  small s c a l e  t r i a l s .  These are  
thorough experimental t r i a l s .  The in t en t ion  i s  
not j u s t  t o  evalua te  potency but t o  acquire 
information leading t o  improvements i n  t he  
ma te r i a l  or  i t s  appl ica t ion .  We then proceed t o  
semi-operational t r i a l s  on about 300-400 
hec tares .  These are  of ten  l a i d  out or  supervised 
by f o r e s t  or  f o r e s t  pest managers but da t a  
c o l l e c t i o n  and the  r i go r  of ana lys is  approximate 
t he  l eve l  of small s c a l e  f i e l d  t e s t s .  

I f  a l l  goes well  we w i l l  have i d e n t i f i e d  an 
in sec t i c ide ,  i t s  appropr ia te  formulation fo r  t he  
de l ive ry  systems which are  l i k e l y  t o  be used, and 
performance information over a range of probable 
condi t ions .  We are  now ready to  conduct l a rge  
p lo t  opera t ional  t r i a l s .  



I mentioned e a r l i e r  t h a t  m i c r o b i a l s ,  p a r t i c u l a r l y  
B . t . ,  have unique p r o p e r t i e s  some of which a r e  - 
very  d e s i r a b l e .  Consequently t h e r e  is  a  
t empta t ion  t o  go i n t o  t h e  f i e l d  e a r l y  t o  s e e  how 
i t  works, bypassing much of t h e  p r o t o c o l  
d e s c r i b e d .  I f  t h e  product  f a i l s ,  one can argue 
t h a t  you should not  have gone t o  t h e  f i e l d .  But 
a  f i e l d  season has  been wasted and o f t e n  f i e l d  
t e s t s  provide d a t a  which suggest  t h a t  a  s i n g l e  
f a c t o r  caused t h e  f a i l u r e  and t h e  manager can f i x  
i t .  So t h e  product does not  go back t o  t h e  
l a b o r a t o r y ;  t h e  manager "f ixes" t h e  problem and 
t h e  product i s  f i e l d  t e s t e d  aga in  t h e  next  year .  
I n  t h i s  way an error-prone,  i n s e n s i t i v e ,  c y c l i c a l  
adjustment  p rocess  i s  in t roduced .  I n  f a c t  
m i c r o b i a l s  a r e  one of t h e  few products  where, 
years  a f t e r  r e g i s t r a t i o n ,  e x p l o r a t o r y  r e s e a r c h  
t h a t  should probably have been conducted p r i o r  t o  
r e g i s t r a t i o n  i s  s t i l l  being conducted. 

Regarding c u r r e n t  methodology I presume Dan ( he 
chairman) was ask ing  f o r  op in ions  on t h e  c. !i 
Core t e s t s .  Now, conduct ing r e s e a r c h  i n  a  
n a t u r a l  f o r e s t  i s  a  d i f f i c u l t  t a s k .  Conducting 
r e s e a r c h  wi th  m i c r o b i a l s  i s  doubly d i f f i c u l t .  I 
presume t h e  c o r e  t e s t s  were i n i t i a t e d  t o  d e a l  
wi th  i n c o n s i s t e n c i e s .  Although t h e  concept 
( m u l t i - l o c a t i o n  f i e l d  t e s t s ,  each wi th  t h e  same 
experimental  d e s i g n )  i s  a  good one,  I am not s u r e  
i t  can d e a l  wi th  i n c o n s i s t e n c i e s  i n  m i c r o b i a l s .  

C l a s s i c a l  a g r i c u l t u r a l  d e s i g n s  cannot always be 
adapted t o  n a t u r a l  f o r e s t s ,  a l though they may be 
s u i t a b l e  f o r  p l a n t a t i o n  R&D. Designs f o r  f o r e s t  
r e s e a r c h  must cons ider  t h e  many c o n s t r a i n t s  t h a t  
a r e  ev iden t  i n  n a t u r a l  f o r e s t s .  One of t h e  most 
r e s t r i c t i v e  f o r  fo rmula t ion  and a p p l i c a t i o n  R&D 
i s  t h e  a v a i l a b i l i t y  of adequate s i t e s  -- those  
wi th  s u i t a b l e  i n s e c t  popula t ions ,  a c c e s s i b i l i t y ,  
and which a r e  conducive t o  s a f e  a i r c r a f t  
o p e r a t i o n s .  The des ign  must t ake  i n t o  account 
l o g i s t i c a l  requ i rements ,  be r e a l i s t i c ,  and not  
carved i n  s tone .  

However t h e  o r i g i n a l  des ign  should s t i l l  be 
op t imal .  I f  a b s o l u t e l y  necessary ,  compromise! 
For example I do no t  t h i n k  you can f i n d  enough 
a r e a s  i n  O n t a r i o  t o  conduct a  t r u l y  randomized 
d e s i g n  involv ing  more than two v a r i a b l e s .  L a s t ,  
b u t  not  l e a s t ,  you have t o  recognize t h e  
"Chancellor of t h e  Exchequer". We can always 
d e s i g n  t h e  experiments  we l i k e ,  b u t  t h e  money 
might not  be t h e r e .  

F i n a l l y ,  a f t e r  l i s t e n i n g  t o  t h e  d i s c u s s i o n s  of  
t h e  p a s t  two days,  I f e e l  t h a t  perce ived  
d i f f i c u l t i e s  wi th  p roduc ts ,  fo rmula t ions ,  and 
d e l i v e r y  systems,  might be r e a l l y  des ign  
problems. It should be recognized t h a t  des ign  
i n c l u d e s  s p e c i f i c a t i o n s  f o r  implementation, 
i n c l u d i n g  sampling. We need t o  h o n e s t l y  look a t  
t h e  procedures we employ i n  r e l a t i o n  t o  design.  

Regarding improvements i n  c u r r e n t  methods, I 
t h i n k  f i r s t  of a l l  we have t o  t a c k l e  a t t i t u d e .  
Researchers  i n  m i c r o b i a l s  a r e  perce ived  t o  be 
promoting, n o t  t e s t i n g ,  m i c r o b i a l s .  

As mentioned t h e r e  i s  room f o r  improvement i n  
d e s i f n .  Whatever the  outcome of t h e  c o r e  
t e s t  , t o  t h e  e x t e n t  i t  was a  coopera t ive  
e f f o r t ,  it was a  s t a r t  i n  t h e  r i g h t  d i r e c t i o n .  I 
t h i n k  a l l  t h e  a c t o r s  need t o  ge t  t o g e t h e r  very  
e a r l y  and s e t t l e  des ign  problems. P o s i t i v e  
c o n t r o l s  i n  t h e  sense  of a  s tandard  t rea tment  a r e  
worth looking a t ,  bu t  they add expense. Actua l ly  
I have no problem with check p l o t s  provided they 
a r e  r e p r e s e n t a t i v e  of t h e  a r e a  and t h e  
popula t ion .  Sampling i s  a  problem, bu t  i t  i s  one 
we can d e a l  wi th .  

Analyses and i n t e r p r e t  a t  i o n  of m i c r o b i a l  f i e l d  
t e s t s  a r e  d i f f i c u l t  . Anyone who h a s  s e e n  Ed 
K e t t e l a ' s  p r e s e n t a t i o n  ("Review of problems with 
e f f i c a c y  of B.T.K. i n  spruce budworm c o n t r o l  
o p e r a t i o n s  i n  t h e  Maritime Provinces  of Canada" 
i n  t h i s  p roceed ings)  w i l l  a p p r e c i a t e  what I am 
t a l k i n g  about .  For example i f  A, with 98% 
d e f o l i a t i o n  is  s i g n i f i c a n t l y  d i f f e r e n t  than  B ,  
with 96%, p r a c t i c a l l y  what does t h i s  mean? 
Probably no th ing .  We have an o b l i g a t i o n  t o  
c a r e f u l l y  and o b j e c t i v e l y  i n t e r p r e t  d a t a  and not 
t o  t ake  re fuge  behind a  b a r r i c a d e  of s t a t i s t i c s  
and meaningless  s ta tements  of " s ign i f icance" .  
Thank you. 

Chairman: 

A l r i g h t ,  we w i l l  now e n t e r t a i n  ques t ions  and 
comments. Wladimir? 

D r .  Wladimir Smirnoff.  D r .  Waters commented t h a t  
f i e l d  t e s t s  should be r e p r e s e n t a t i v e  of 
o p e r a t i o n a l  c o n d i t i o n s .  But i f  the  product  o r  
fo rmula t ion  provided f o r  exper imenta t ion  is under 
o r  over  s t r e n g t h  i n t e r p r e t a t i o n  of t h e  r e s u l t s  is 
going t o  be v e r y  very  d i f f i c u l t .  

I ' d  a l s o  l i k e  t o  comment on Leo ' s  remarks on 
r e g i s t r a t i o n .  Because a  product  i s  r e g i s t e r e d  
people spray  b i g  t e r r i t o r i e s  with i t  without  
paying much a t t e n t i o n  t o  t h e  l a b e l  and a l s o  t h e r e  
can be a  problem of t h e  t y p e  I jl*ct mentioned. 
Sometimes b e l i e v i n g  i n  t h e  r e g i s t r a t i o n  without  
regard t o  t h e  l a b e l  o r  p r o f e s s i o n a l  r e s e a r c h  
advice  can lead  t o  b i g  mis takes .  

People a l s o  don ' t  a p p r e c i a t e  t r u e  c o s t s  compared 
t o  ou t  o f  pocket c o s t s .  For example i n  t h e  name 
of economy some a p p l i c a t o r s  p r e f e r  t o  i n c r e a s e  
t h e  dosage, and volume r a t h e r  than perform 
c a l i b r a t i o n  t e s t s ,  and s o  a r t i f i c i a l l y  
i n c r e a s e  t h e  c o s t  by 50%. Others  t r y  p roduc ts  
which worked on 6 t h  i n s t a r  l a r v a e  which is 
r i d i c u l o u s  s i n c e  d e f o l i a t i o n  i s  a l r e a d y  
completed. 

I a g r e e  with D r .  Waters t h a t  we must have 
s tandard  c r i t e r i a  f o r  e v a l u a t i n g  p e s t i c i d e  
a p p l i c a t i o n s .  Cur ren t ly  c r i t e r i a  f l u c t u a t e  from 
o p e r a t i o n  t o  o p e r a t i o n ,  and it i s  imposs ib le  t o  
f a i r l y  e v a l u a t e  performance. 

Next, combining G. with some chemical is 
unaccep tab le  s i n c e  i t  h a s  never been s t u d i e d .  



The dye E r ioac id  r ed ,  f o r  example, has been added 
a t  t h e  r a t e  of two k i l o /100  ga l .  r ega rd l e s s  of 
t h e  e f f e c t  on t h e  formulat ion.  No f u r t h e r  
comment . 
Chairman : 

Thank you, Wladimir. I b e l i e v e  you were 
endorsing some of t h e  pane l s '  comments. I t h ink  
t h e  panel  t a n g e n t i a l l y  addressed t he  mat te r  of  
information expected from f i e l d  vs  p i l o t  t e s t s .  
Does anyone from the  audience c a r e  t o  comment. 
J i m  Bean? 

James Bean: 

L i s t en ing  t o  t h e  d i s cus s ion ,  I am su re  B i l l  
(waters )  went back t o  probably 1962 because he  is  
say ing  some of t h e  t h ings  he s a i d  then. And i t  
i s  j u s t  a s  apropos today. There is  a  d e f i n i t e  
need t o  s t a r t  a t  t h e  beginning and ge t  good ba s i c  
information.  I agree we have o f t e n  gone t o  f i e l d  
t e s t s  too soon. 

John Cunningham: 

I never  r e a l l y  thought of two p a r t i c u l a r  
c a t e go r i e s  of t e s t s .  Viruses a r e  r a t h e r  a  
pe c u l i a r  type  of b i o l o g i c a l  i n s e c t i c i d e  and it i s  
probably necessary t o  t ake  them t o  t he  f i e l d  a t  a  
f a i r l y  e a r l y  s t a g e  t o  determine i f  you w i l l  ge t  a  
v i r u s  ep i zoo t i c .  I n  o t h e r  words you want t o  s ee  
i f  t h e r e  i s  a  cummulative e f f e c t .  

You can ge t  g r e a t  r e s u l t s  i n  t he  l abo ra to ry ,  but  
i n  t h e  f i e l d  t h e r e  may be a  success o r  a  t o t a l  
f a i l u r e .  The f o r e s t  inc ludes  a  range of  f a c t o r s  
t h a t  cannot be eva lua ted  i n  t he  labora tory .  John 
Podgewaite may want t o  comment on t h i s  as  he  i s  
working with Gypsy Moth v i r u s .  So I f e e l  f o r  
p o t e n t i a l  v i r u s  c and ida t e s ,  the  only t h ing  t o  do 
i s  t o  take  them out  and t r y  them i n  t he  f i e l d  a t  
a  f a i r l y  e a r l y  s t age .  The a l t e r n a t i v e  i s  t o  use  
v i r u s e s  as  B . t .  -- i n  which ca se  they become 
f a i r l y  expensive stomach poisons.  We r e a l l y  
c a n ' t  go t h i s  r ou t e  with v i ru se s .  

Another f a c t o r ,  not  mentioned s o  f a r ,  a f f z c t i n g  
f i e l d  t e s t s  is  t h e  h e a l t h  of  t h e  t a r g e t  
populat ion.  Now o lde r  popula t ions  of budworm 
become heav i l y  i n f ec t ed  wi th  microspor id ia .  
There i s  extremely l i t t l e  work done on t h e  
d i f f e r e n c e s  i n  popula t ion  q u a l i t y  and how such 
d i f f e r e n c e s  a f f e c t  i n s e c t i c i d e  a p p l i c a t i o n s ,  
a l though Wladimir has  done some r e sea r ch  on t h i s  
sub j ec t  i n  r e l a t i o n  t o  B . t .  - 
I conducted some small l abo ra to ry  t e s t s  and f i nd  
high m o r t a l i t y  fol lowing NPV i n f e c t i o n ,  i f  t he  
l a rvae  a r e  prev ious ly  i n f ec t ed  with microspor id ia  
o r  B,t. On the  nega t ive  s i d e  v i r u s  y i e l d  from 
such i n s e c t s  i s  very much reduced. 

Another f a c t o r  t h a t  crops up i n  t he  f i e l d  is 
fungus ep i zoo t i c s .  They may a f f e c t  your check 
p l o t s  o r  t r e a t e d  p l o t s .  The only way t o  check 
t h i s  p o s s i b i l i t y  i s  t o  examine your populat ion 
samples microscopica l ly  i n  t h e  l abo ra to ry .  

Chairman: 

Thank you John. You d id  r a i s e  an i s s u e  -- 
popula t ion  q u a l i t y  -- t h a t  needs t o  be more 
thoroughly explored.  And, o f  course ,  t h e r e  is 
another ,  hos t  q u a l i t y .  The p a n e l i s t s  and t h e  
comments from the  audience have s t r e s s e d  the  
inadequacy of information c o l l e c t e d .  And he r e  I 
w i l l  r a i s e  a  ques t ion .  It i s  customary t o  
c o l l e c t  informat  ion  on cu r r en t  def 01 i a t  ion.  I n  
t h e  ca se  of m ic rob i a l s ,  i n  a  research  sense ,  i s  
t h i s  t h e  information we want? Anybody c a r e  t o  
comment ? 

Paul  Fa s t :  

I w i l l .  I f  you p lo t  some populat ion measure, 
l a r v a e  per  bud, o r  buds per  l a rvae ,  aga in s t  , 

d e f o l i a t i o n ,  you w i l l  ge t  t h e  fol lowing kind o f ,  
r e l a t i o n  ( i l l u s t r a t e s ) .  The poin t  i s  you can 
measure the  var iance  about the  regress ion  or  
c o r r e l a t i o n  and ge t  a  darn good idea  of what 
e f f e c t  your measured populat ion i s  having on 
d e f o l i a t i o n .  We f i nd  t h a t  larvae/bud i n s t ead  of 
l a r v a e  per branch provides a  narrower va r i ance .  

Now once your experiment is f i n i shed  you can p lo t  
t he  l oca t i on  of your t e s t  p l o t  on t he  graph. You 
can then s ee  by inspec t ion  whether it f a l l s  
w i th in  t he  confidence l i m i t s  of the graph and 
determine whether you got  t he  de s i r ed  e f f e c t .  

This  i s  more expensive because i t  means doing 
t h r e e  o r  four  o r  f i v e  checks a t  d i f f e r e n t  
popula t ion  l e v e l s  i n  order  t o  ge t  t he  curve,  bu t  
i t  i s  much h igher  r e so lu t i on  than using one or  
two o r  s eve ra l  check p l o t s  t o  compare d i f f e r e n c e s  
i n  a  number of parameters between t r e a t e d  and 
check p l o t s .  I n  b r i e f  the  r e so lu t i on  of t h e  
eva lua t i on  technique we c u r r e n t l y  use is  not good 
enough t o  d e t e c t  t h e  kinds of d i f f e r e n c e s  we a r e  
i n t e r e s t e d  in .  

Chairman : 

Thank you Paul .  Wladimir, you wanted t o  add 
something? 

Wladimir Smirnoff: 

Yes. Based on my f i gu re s  of f o l i a g e  p ro t ec t i on  
obta ined  over many years  i n  permanent p l o t s  with 
c a r e f u l  measurement of l a rvae lbud ,  
l a rvae lbranch ,  dead l a rvae ,  new buds, e t  c  . 
before  and a f t e r  t rea tment ,  I can say t h a t  it is 
pos s ib l e  t o  p ro j ec t  f o l i a g e  p ro t ec t i on  i n  terms 
of tons /hec t  a r e /yea r  . 
Chairman : 

Thank you Wladimir. Now I ' d  l i k e  t o  add a  
thought regard ing  l ab  t e s t s ,  f i e l d  t e s t ,  p i l o t  
t e s t s .  The i dea ,  which has been roundly t rashed  
everyt ime I mentioned i t ,  was t h a t  the  l ab  t e s t s  
should provide a l l  t h e  information on toxicology,  
s t a b i l i t y ,  r e s i s t a n c e  t o  water ,  e t c .  and the  
purpose of the  f i e l d  t e s t  then was t o  e s s e n t i a l l y  



r a i s e  t h e  q u e s t i o n  of why t h e  f i e l d  t e s t  d i d  not  
come ou t  l i k e  t h e  l a b o r a t o r y  t e s t .  

It sounds l i k e  a  f a i r l y  r i d i c u l o u s  i d e a ,  bu t  it  
occurred t o  me t h a t  i f  such a  r e s e a r c h  pro toco l  
had been i n  p l a c e ,  t h e  need f o r  t h e  kind of 
r e s e a r c h  t h a t  Charles  Wiesner, Pau l  F a s t ,  and 
o t h e r s  a r e  doing now, would have become ev iden t  
much, much sooner. 

Dr. Waters: 

This  is j u s t  one of t h e  problems i n  express ing  
r e s u l t s  i n  terms of d e f o l i a t i o n .  There a r e  o t h e r  
problems with us ing  d e f o l i a t i o n  as  a  measure of 
t rea tment  e f f e c t i v e n e s s .  The use of check p l o t s  
f o r  t h i s  purpose is p a r t i c u l a r l y  ques t ionable .  
These problems can be avoided by g e t t i n g  sample 
counts  of known p r e c i s i o n  and using them t o  
r e l a t e  t o  popula t ions  i n  t r e a t e d  p l o t s .  

D r .  Waters: 
Carol G l e n i s t e r :  

I d o n ' t  t h i n k  t h a t  is  a  l e g i t i m a t e  o r  r e l e v a n t  
ques t  ion.  Admittedly , l a b o r a t o r y  r e s e a r c h  i s  t h e  
founda t ion  f o r  t h e  f i e l d  experiments ,  but  t h e  
q u e s t i o n s  t o  be r a i s e d  and t h e  hypotheses t o  be 
t e s t e d  i n  t h e  f i e l d  experiments  a r e  of a  
d i f f e r e n t  s o r t ,  having t o  do wi th  o p e r a t i n g  
c h a r a c t e r i s t i c s  of t h e  m a t e r i a l .  The in format ion  
base  f o r  t h e  two kinds of r e s e a r c h  is not  t h e  
same. The l a b  t e s t s  l ead  t o  t h e  f i e l d  t e s t s ,  bu t  
one d o e s n ' t  t e s t  t h e  r e s u l t s  of one a g a i n s t  t h e  
o t h e r .  

Chairman: 

I won't pursue t h i s  m a t t e r  any more, but  w i l l  
t u r n  t o  a  s u b j e c t  f i r s t  mentioned by D r .  Waters 
-- t h e  need f o r  programmed experiments .  He 
po in ted  o u t  t h a t  experiments  could be conducted 
over  t ime.  That i s  a  miss ing  i n g r e d i e n t  i n  f i e l d  
t e s t i n g  -- a  t o t a l  d e s i g n  i n  which t ime i s  one of 
t h e  v a r i a b l e s  and i n  which one s e t  of f a c t o r i a l s  
would be put  i n  one y e a r  and t h e  t o t a l  experiment 
might r e q u i r e  t h r e e  y e a r s .  

Imants M i l l e r s :  

The problem is t h a t ,  i n  =. i n  p a r t i c u l a r ,  t h e  
product  changes f a s t e r  than  you conduct t h e  
r e s e a r c h .  For example of what va lue  were t h e  
core1 t e s t s ?  Current  products  i n  use  a r e  
completely d i f f e r e n t  than t h e  t e s t e d  ones. 

Oswald Morris: 

I have heard  a  l o t  of r a t h e r  wi ld  s ta tements  t h i s  
a f te rnoon  and s o  w i l l  make one of my own. F i r s t ,  
I do no t  t h i n k  t h e r e  i s  any such t h i n g  a s  a  
f a i l u r e  o r  a  nega t ive  r e s u l t  i n  r e s e a r c h .  
Research is a  continuum. Negative r e s u l t s  a r e  
merely s t e p s  i n  a  p o s i t i v e  d i r e c t i o n .  

Carol  S. G l e n i s t e r :  

I am a  p r i v a t e  c o n t r a c t  r e s e a r c h e r  working wi th  
Gypsy Moth. People c o n c e n t r a t e  on e v a l u a t i n g  
l e v e l s  of d e f o l i a t i o n  when they do not  know what 
t h e  volume of l e a f  t i s s u e  i s  i n  t h e  f i e l d .  
Assume you have a  popula t ion ,  one popula t ion ,  and 
i t  w i l l  consume 100 kg. o f  l eaves .  I f  t h e  volume 
a v a i l a b l e  is  d i f f e r e n t  i n  t h e  p l o t s  -- and you 
d o n ' t  know i t  -- t h e  percen t  d e f o l i a t i o n  w i l l  be 
d i f f e r e n t .  Add d i f f e r e n t  t r e a t m e n t s  and 
d i f f e r e n t  popula t ions  on t h e  p l o t s ,  it is  easy t o  
s e e  t h a t  t h e  c u r r e n t  express ion  of t h e  
d e f o l i a t i o n  i s  meaningless .  

I n  t h e  l a b  you have known m o r t a l i t i e s  and known 
popula t ion .  I n  t h e  f i e l d  you e s s e n t i a l l y  d o n ' t  
know m o r t a l i t i e s  and you t h i n k  you can go from 
percen t  d e f o l i a t i o n  t o  r e s i d u a l  popula t ion .  But 
you c a n ' t  u n l e s s  you know what t h e  volume is t h a t  
i s  being consumed. 

Now t h e r e  a r e  models a v a i l a b l e  i n  which f o l i a g e  
weight can be es t imated  from t r e e  d iameter .  You 
can s t i l l  use  v i s u a l  percen t  d e f o l i a t i o n  
e s t i m a t e s  but  you would have t o  convert  it back 
t o  volume consumed i n  t h e  s t a n d .  You can then 
b e t t e r  e s t i m a t e  what happened fol lowing t reatment  
t o  your popula t ion  and then compare percen t  
m o r t a l i t y  i n  t h e  f i e l d  with l a b  m o r t a l i t y .  

John Cunningham: 

One t h i n g  we need t o  remember i n  express ing  
r e s u l t s ,  l i k e  " f o l i a g e  p r o t e c t e d , "  is t h e  c l i e n t .  
I n  gypsy moth t h e  c l i e n t  i s  u s u a l l y  t h e  home 
owner; i n  budworm, t h e  f o r e s t  manager, e t c .  Each 
i n s e c t  a f f e c t s  a  d i f f e r e n t  c l i e n t ,  so you need t o  
express  r e s u l t s  t h a t  a r e  meaningful i n  t h e  
con tex t  of t h e  c l i e n t ' s  problem. 

Leo Cadogan: 

Yes, b u t  t h e  r e s e a r c h e r ' s  c l i e n t s  a l s o  d i f f e r  
a t  t h e  experimental  s t a g e  and t h e  f i e l d  s t a g e .  I n  
r e s e a r c h  I t h i n k  our  c l i e n t s  a r e  our  co l leagues  
o r  peers ,  and i t  is very  d i f f i c u l t  t o  say t o  
them, "it d i d n ' t  work" o r ,  "it was f a i r l y  good." 
That i s  f i n e  f o r  t h e  homeowner, but not f o r  
persons who expect  a  more d e f i n i t i v e  s tatement  of 
r e s u l t s  . 
Dan Kucera: 

G e t t i n g  back t o  t h e  a v a i l i b i l i t y  of v i r u s  
s u i t a b l e  f o r  f i e l d  and p i l o t  t e s t i n g ,  c o o p e r a t o r s  
who provide such a r e a s  a r e  i n c r e a s i n g l y  concerned 
about environmental  impacts .  I t h i n k  i n  t h e  
f u t u r e  we a r e  going t o  have t o  be v e r y  c a r e f u l  i n  
t e l l i n g  t h e  land manager what we p lan  t o  do, how 
we a r e  going t o  do i t ,  what we hope f o r  i n  our  
r e s u l t s ;  and we must a s s u r e  t h e  land manager t h a t  
we a r e  going t o  t a k e  a l l  t h e  p recau t ions  we can. 
Without t h i s  we a r e  going t o  be very r e s t r i c t e d  
i n  what we can a c t u a l l y  t e s t .  

(At t h i s  po in t  the  panel  ended) 




