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HOW TO COLIXCT AND PROCESS 
LARGE POLYHEDRAL VIRUSES OF INSECTS 

Polyhedral  v i r u s e s  have proved h ighly  e f f e c t i v e  and 
very p r a c t i c a l  f o r  c o n t r o l  of c e r t a i n  pine s a w f l i e s ;  and a 
method of c o l l e c t i n g  and processing t h e  small  polyhedra ( 5  
microns o r  l e s s )  c h a r a c t e r i s t i c  of s awf l i e s  has been de- 
scr ibed .  1 There i s  experimental  evidence t h a t  t h e  v i r u s  
d i seases  of many Lepidopterous i n s e c t s  can be used s i m i l a r l y  
f o r  d i r e c t  c o n t r o l .  The polyhedra of most c a t e r p i l l a r s ,  such 
a s  t h e  gypsy moth and f o r e s t  t e n t  c a t e r p i l l a r ,  a r e  l a r g e r  
(6 t o  15 microns) and t h e  method of processing them f o r  con- 
t r o l  use i s  somewhat s impler .  The prepara t ion  of polyhedral  
ma te r i a l  from t h e  gypsy moth, P o r t h e t r i a  d i s p a r  (L),  w i l l  be 
used a s  an example. 

HOW TO OBTAIN THE POLYHEDRA 

The polyhedra conta in ing  t h e  i n f e c t i o u s  agent, t h e  
v i r u s  rod, a r e  found i n  tremendous q u a n t i t i e s  i n  t h e  c a t e r -  
p i l l a r  immediately a f t e r  dea th .  Care i s  necessary when co l -  
l e c t i n g  d iseased  c a t e r p i l l a r s ,  s ince  t h e  integument of t h e  
dead l a r v a  is  very f r a g i l e  and e a s i l y  punctured. Much of 
t h e  polyhedral  ma te r i a l  w i l l  be l o s t  i f  t h e  i n s e c t  i s  rup- 
tured .  Two genera l  methods may be used t o  ob ta in  t h e  poly- 
hedra. 
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F i e l d  c o l l e c t i o n .  --In no t  i c eab ly  i n f e s t e d  a reas ,  t h e  
po lyhedra l  d i s e a s e  may be presen t  i n  an ample number of 
c a t e r p i l l a r s  s o  t h a t  f i e l d  c o l l e c t i o n  i s  easy  and r a p i d .  

Gypsy moth, t e n t  c a t e r p i l l a r ,  and o t h e r  Lepidopterous 
l a r v a e  d i e  of po lyhedros i s  i n  a  c h a r a c t e r i s t i c  posture ,  
sometimes descr ibed  a s  "wi l t ing"  . The dead i n s e c t  hangs 
from t h e  twigs,  l eaves ,  o r  o t h e r  p a r t s  of a  hos t  t r e e  by a  
pro leg  i n  an i n v e r t e d  V p o s i t i o n .  

The d i seased  l a r v a e  a r e  c o l l e c t e d  i n  a  dry  p i n t  o r  
q u a r t  g l a s s  jar. Each l a r v a  i s  loosened and removed from 
t h e  hanging p o s i t i o n  wi th  tweezers .  The c o l l e c t i n g  j a r  i s  
he ld  immediately beneath t h e  i n s e c t  t o  c a t c h  any l i q u i d  
m a t e r i a l  (conta in ing  huge q u a n t i t i e s  of polyhedra) i n  ca se  
t h e  l a r v a  i n a d v e r t a n t l y  is rup tu red .  I t  i s  p o s s i b l e  f o r  two 
people t o  c o l l e c t  16 t o  20 p i n t s  of d i s ea sed  m a t e r i a l  per  
day i n  t h i s  way. A p i n t  of v i r u s - k i l l e d  gypsy moth c a t e r -  
p i l l a r s  i n  t h e  V-VI i n s t a r  w i l l  y i e l d  up t o  10 grams of pu- 
r i f i e d  polyhedra powder, depending upon t h e  cond i t i on  of 
c o l l e c t e d  m a t e r i a l .  

Laboratory rearing.--When t h e  hos t  i n s e c t  d e n s i t y  and 
d i s e a s e  inc idence  a r e  no t  s u f f i c i e n t  f o r  making f i e l d  c o l -  
l e c t i o n  of d i s ea sed  specimens e f f i c i e n t l y ,  it i s  p o s s i b l e  t o  
r e a r  a r t i f i c i a l l y  i n f e c t e d  l a r v a e  i n  t h e  l abo ra to ry .  With 
t h e  gypsy moth, 50 l a rvae  a r e  placed i n  a  cage and f ed  s u i t -  
ab l e  f o l i a g e  thoroughly sprayed wi th  t h e  d i s e a s e  agent .  A 
s i n g l e  feed ing  of contaminated f o l i a g e  u s u a l l y  i s  s u f f i c i e n t  
t o  i n i t i a t e  t h e  d i s e a s e .  Unsprayed f o l i a g e  i s  used t o  f eed  
t h e  l a r v a e  u n t i l  t h e  d i s e a s e  k i l l s  them. Approximately 4 
gram of p u r i f i e d  po lyhedra l  powder may be ob ta ined  per  cage 
l o t  . 

Young l a rvae ,  u s u a l l y  i n  i n s t a r s  11-111, a r e  f e d  t he  
polyhedra because dea th  does no t  occur t ill  12 t o  20 days 
a f t e r  i n f e c t i o n ,  depending on r e a r i n g  cond i t i ons  (80-90° F .  
and 90 percent  r e l a t i v e  humidity are optimum f o r  polyhe- 
d r o s i s ) .  By t h e  t ime m o r t a l i t y  occurs ,  t h e  l a rvae  w i l l  be 
l a r g e  enough t o  produce a  good y i e l d  of polyhedra,  bu t  not  
o l d  enough t o  pupate and emerge a s  a d u l t s .  The dead l a r v a e  
a r e  c o l l e c t e d  a s  soon a s  they  d i e ,  i n  t h e  same manner a s  
descr ibed  f o r  f i e l d  c o l l e c t i n g .  

STORAGE OF DISEASED CADAVERS 

The polyhedra-f i l l e d  cadavers  a r e  u s u a l l y  kept  i n  
c lo sed  g l a s s  j a r s  under r e f r i g e r a t i o n  (40° C.) u n t i l  t h e  



f i n a l  c lean,  dry  powder i s  prepared. The l a rvae  can be kept  
i n  t h i s  manner f o r  s e v e r a l  months without l o s s  of v i r a l  
v i ru l ence .  I t  i s  advisable,  however, t o  prepare t h e  p u r i f i e d  
polyhedra powder t h e  same year t h e  d iseased  m a t e r i a l  i s  
co l l ec t ed .  

HOW TO PREPARE THE PURIFIED POLYHEDRA POWDER 

Prepara t ion  of t h e  p u r i f i e d  polyhedra powder from t h e  
d iseased  c a t e r p i l l a r s  r e q u i r e s  t h e  fol lowing equipment: (1) 
a good compound microscope, (2) an e l e c t r i c  c e n t r i f u g e  capa- 
b l e  of speeds t o  5,000 rpm, (3) a Waring-type blender,  (4) a 
hemacytometer, and (5) p i p e t t e s ,  l a r g e  beakers,  l a r g e  watch 
g lasses ,  and miscel laneous g l a s s  con ta ine r s .  I t  is  neces- 
s a r y  t h a t  t h e  ope ra t ing  c h a r a c t e r i s t i c s - - p a r t i c u l a r l y  t h e  
range of speeds--of t h e  c e n t r i f u g e  be known. Any one of 
s e v e r a l  types  of hemacytome t e r s  o r  p a r t i c l e  -count ing  i n s t r u -  
ments can be used. 

The process of pu r i fy ing  t h e  polyhedra is e s s e n t i a l l y  
one of f r e e i n g  t h e  polyhedra from t h e  t i s s u e s  of t h e  ca- 
daver, removing t h e  i n s e c t  d e b r i s  by f i l t e r i n g ,  concentra-  
t i n g  t h e  polyhedra by c e n t r i f u g a t i o n  and g rav i ty ,  and f i n a l -  
l y  decant ing and evapora t ing  t h e  supernatant  ( l i q u i d )  from 
t h e  polyhedra. 

To s t a r t ,  p lace  t h e  s t o r e d  d iseased  ma te r i a l  i n  a 
Waring-type blender .  Do not  f i l l  t h e  blender  more than  ha l f  
f u l l .  Rinse t h e  s to rage  jar c a r e f u l l y  wi th  a small  amount 
of t a p  water and add t o  t h e  b lender .  The r i n s i n g  must be 
done because many of t h e  polyhedra w i l l  have s e t t l e d  t o  t h e  
bottom.of t h e  j a r .  Blend t h i s  ma te r i a l  f o r  2 t o  3 minutes 
and then  fol low t h e  process ou t l ined  on t h e  flow shee t  (p.4).  

The c r i t i c a l  s t e p s  i n  t h e  process a re  t h e  decant ing  
and evaporat ion.  Carefu l  decant ing of t h e  water from t h e  
s e t t l e d  polyhedra w i l l  remove a l a r g e  amount of contamina- 
t i n g  smal l  d e b r i s  and b a c t e r i a l  m a t e r i a l .  During evapora- 
t ion, a d d i t i o n a l  brown contaminating m a t e r i a l  can be removed 
by very c a r e f u l  a s p i r a t i o n  with a f ine - t ipped  p i p e t t e .  Since 
t h e  l a r g e  polyhedral  bodies  s e t t l e  quickly t o  t h e  bottom of 
t h e  beaker o r  watch g l a s s  a s  a white  l aye r ,  t h e  brown, 
smal le r  contaminants can be seen on t h e  su r face  of t h e  poly- 
hed ra l  l a y e r  and removed. 



now SHEET FOR PREPARATION 
OF PURIFIED POLYHEDRA POWDER 

Blend d i s e a s e d  l a r v a e  

v 
F i l t e r  tw ice  th rough 40-gage p l a s t i c  s c r e e n .  Squeeze 
m a t e r i a l  on t h e  s c r e e n  d r y  and d i s c a r d .  * 
C e n t r i f u g e  a t  5,000 rpm f o r  5 minu t e s .  

0 
Sediment Supe rna t an t  ( d i s c a r d )  * 0 

Thoroughly resuspend  i n  s m a l l  amount of w a t e r .  

-C 
F i l t e r  th rough a  double  l a y e r  of  40-gage p l a s t i c  s c r e e n  
s e v e r a l  t imes,  a l t e r n a t i n g  between two beake r s .  Squeeze 
s c r e e n  d r y  and d i s c a r d  m a t e r i a l  on s c r e e n .  

w 
P l a c e  b e a k e r ( s )  i n  c o l d  ( 4 O  C . )  and l e t  p ~ ~ l y h e d r a  s e t t l e  
f o r  2 weeks. * 
C a r e f u l l y  s i phon  o f f  s u p e r n a t a n t  and d i s c a r d .  (CAUTION 
--sediment ve ry  e a s i l y  r e suspends . )  

-C 
Resuspend po lyhed ra  l a y e r  on bot tom w i t h  a  v e r y  s m a l l  
amount of w a t e r .  

-C 
P l a c e  su spens ion  i n  l a r g e  wa te r  g l a s s  and e v a p o r a t e  
wa te r  o f f  w i t h  t h e  a i d  of  a  l i g h t  b u l b  p l a c e d  d i r e c t l y  
over  t h e  wa te r  g l a s s .  * 
Scrape  d r y  f i l m  o f  po lyhed ra  o f f  wa t e r  g l a s s .  Gr ind  
i n  mor t a r  and p l a c e  i n  s t o p p e r e d  g l a s s  c o n t a i n e r s .  



a STORAGE OF THE PURIFIED POWDER 

The p u r i f i e d  powder i s  weighed and placed i n  t i g h t l y  
capped g l a s s  c o n t a i n e r s .  The powder can be kept  a t  room 
temperature ,  bu t  by preference  it i s  kept  under r e f r i g e r a -  
t i o n  (40° F . ) .  The powder w i l l  keep i t s  potency f o r  s e v e r a l  
years .  One gram of p u r i f i e d  gypsy moth polyhedra powder 
w i l l  con t a in  approximately 6 x 1012 polyhedra.  

I USING THE PURIFIED POLYHEDRAL POWDER 

Determine t h e  number of polyhedra per  gram of t h e  
p u r i f i e d  powder by t a k i n g  s e v e r a l  0.1-gram samples and p l ace  
each sample i n  100 m l .  of water .  Blend each  thoroughly and 
count t h e  number of polyhedra per  m l .  by u s ing  a hemacyto- 
meter o r  s i m i l a r  count ing instrument .2  Mul t ip ly  t h e  number 
of polyhedra per  m l .  ( a s  counted i n  t h e  hemacytometer) by 
100 t o  g e t  t h e  t o t a l  number of polyhedra i n  each 0.1-gram 
sample. Average t h e s e  sample t o t a l s  and mu l t i p ly  by 10  f o r  
t h e  e s t i m a t e  i n  terms of grams. 

Weigh ou t  t h e  grams of powder r equ i r ed  t o  t r e a t  t h e  
i n f e s t e d  acreage at t h e  s p e c i f i e d  dosage. For example, 
gypsy moth polyhedra powder wi th  a low count of polyhedra,  
say  25 x 109 polyhedra per  gram, i s  t o  be app l i ed  t o  50 
a c r e s  a t  a concen t r a t i on  of 50 x 109 polyhedra per  acre i n  1 
g a l l o n  of water .  Two grams of t h i s  powder w i l l  be r e q u i r e d  
per  ga l lon ,  and a t o t a l  of 100 grams of p u r i f i e d  powder w i l l  
be needed t o  spray  t h e  e n t i r e  p l o t  t o  g ive  t h e  r e q u i r e d  
dosage. 

For mixing, 100 grams of t h e  powder would be weighed 
out ,  placed i n  400-500 m l .  of water,  blended thoroughly t o  
make a homogenous suspension,  and d i l u t e d  wi th  water  and 
s t i c k e r  t o  make 50 g a l l o n s  of t h e  f i n i s h e d  spray .  The 
blended suspension of powder can be prepared s e v e r a l  days i n  
advance o r  can be l e f t  i n  t h e  f i n i s h e d  spray  should app l i ca -  
t i o n  be delayed.  No l o s s  of potency w i l l  occur  i n  t h i s  s h o r t  
space of t ime. 

The i n s e c t  pathology s e c t i o n  of t h e  Nor theas te rn  
S t a t i o n ' s  F o r e s t  I n sec t  Laboratory a t  New Haven has  on hand 
a smal l  supply of v i r u s  polyhedra powders of t h e  gypsy moth, 

instructions f o r  use  gene ra l  ly accompany t h e  i n s t r u m e n t .  



f o r e s t  t e n t  c a t e r p i l l a r ,  and e a s t e r n  t e n t  c a t e r p i l l a r ,  and 
w i l l  send a sample t o  anyone i n t e r e s t e d  i n  examining t h e  
m a t e r i a l  o r  b u i l d i n g  up s tock .  

Fu r the r  in format ion  on c o l l e c t i n g ,  processing,  d e t e r -  
mining concen t r a t i ons ,  o r  o t h e r  ma t t e r s  r e l a t i n g  t o  t h e  
l a r g e r  po lyhedra l  v i r u s  d i s e a s e s  w i l l  be g l ad ly  s e n t  upon 
r eques t .  

--W. D.  ROLLINSON, B io log ica l  Aide 
F. B. LEWIS, Entomologist  

Fo re s t  I n sec t  Laboratory 
Nor theas te rn  Fo re s t  Experiment S t a t i o n  
F o r e s t  Serv ice ,  U.S. Dept. Agr i cu l tu re  

New Haven, Conn. 




