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I n  r e c e n t  y e a r s  a  n e w  f u m i g a n t  h a s  b e e n  i n t r o d u c e d  i n  t h e  U n i t e d  S t a t e s

f r o m  G e r m a n y .  l t  i s  c o m p o s e d  o f  a l u m i n u m  p h o s p h i d e  a n d  a m m o n i u m  c a r b a m a t e .

T h i s  f u m i g a n t  i s  m a n u f a c t u r e d  i n  t a b l e t  a n d  p e l  l e t  f o r m  a n d  s o l d  u n d e r  t h e

t r a d e  n a m e  P h o s t o x i n .  U p o n  e x p o s u r e  t o  t h e  a t m o s p h e r e ,  t h e  t a b l e t s  o r

p e l l e t s  b r e a k  d o w n  t o  f o r m  p h o s p h i n e  ( h y d r o g e n  p h o s p h i d e )  ,  a r t r n o n i a ,  c a r b o n

d i o x i d e ,  a n d  a l u m i n u m  h y d r o x i d e .  P h o s p h i n e  i s  a  g a s  t h a t  i s  s l  i g h t l y  h e a v i e r

t h a n  a i r  a n d  h a s  a n  o d o r  l i k e  c a r b i d e .  l t  i s  e f f e c t i v e  a g a i n s t  i n s e c t s .

I n  1 9 6 7  a  r e s i d u e  t o l e r a n c e  o f  O . 0 l  p . p . m .  w a s  e s t a b l  i s h e d  b y  t h e  F o o d

a n d  D r u g  A d m i n i s t r a t  i o n  f o r  t h e  u s e  o f  t h i s  f u m i g a n t  o n  p r o c e s s e d  f o o d s ,

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

t o  d e t e r m i n e  t h e  e f f e c t i v e n e s s  o f  t h i s  f u m i g a n t  a g a i n s t  i n s e c t s  t h a t  a t t a c k

s t o r e d  r a  i s  i n s .  A  n u m b e r  o f  s t a c k s  m a d e  u p  o f  n a t u r a  I  r a  i s  i n s  s t o r e d  i n

s w e a t  b o x e s  a n d  c o v e r e d  w i t h  t w o  l a y e r s  o f  s i s a l k r a f t  p a P e r  w e r e  u s e d .  T h e

e x p o s e d  s u r f a c e  o f  t h e  o u t e r  l a y e r  o f  s  i s a l k r a f t  w a s  c o a t e d  w i t h  a  t h i n  l a y e r

o f  w h i t e  p l a s t i c  t o  r e p e l  w a t e r .  O n e  o f  t h e  s t a c k s  c o n t a i n e d  1 5 , 0 0 0  c u . f t .

a n d  e a c h  o f  t h e  o t h e r  s t a c k s  c o n t a i n e d  7 O A  c u . f t .  o f  s p a c e .  T h e s e  s t a c k s

were  cons t ruc ted  ou t -o f -doors  and  loca ted  on  b lack top  Pavement .

A l u m i n u m  p h o s p h i d e  t a b l e t s  w e r e  u s e d  i n  t h i s  s t u d y .  T h e s e  w e r e  p l a c e d

o n  p a p e r  p l a t e s ,  w h i c h  w e r e  t h e n  l o c a t e d  o n  t o p  o f  t h e  s t a c k s .  T h e  t e s t
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i n s e c t s  u s e d  w e r e  a d u l t  m e r c h a n t  g r a i n  b e e t l e s  a n d  I n d i a n - m e a l  m o t h  a n d

r a i s i n  m o t h  l a r v a e .  S q n e  o f  t h e  i n s e c t  s a m p l e s  w e r e  b u r i e d  i n  t h e  m a s s

o f  r a i s i n s  a n d  o t h e r s  w e r e  p l a c e d  i n  t h e  a i r  s P a c e  o n  t o P  o f  s t a c k s  a n d

be tween  the  pa l le ts .  The  exposure  per iod  was  s i x  days .  Dosages  used  were

4 5 ,  3 5 , 3 0 ,  2 5 ,  2 0 ,  1 5 ,  1 0 ,  a n d  5  t a b l e t s l H  c u . f t .  F o r t y - f i v e  t a b l e t s l

l l  cu . f t .  i s  the  recomrnended  dosage .  Drager  tubes  were  used  to  measure  the

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

a  I  so  recorded .

U n d e r  t h e  c o n d i t i o n s  o f  t h e s e  t e s t s ,  a l l  t e s t  i n s e c t s  w e r e  k i  l l e d  a t

each  dosage .  The  peak ,  o r  max imum,  concen t ra t ion  o f  phosph ine  was  reached

dur ing  the  th i rd  day  o f  the  exposure  per iod .  There  was  no  d i f fe rence  be tv reen

t h e  a m o u n t  o f  p h o s p f i n e  m e a s u r e d  w i t h i n  t h e  r a i s i n  m a s s  a n d  t h a t  i n  t h e  s P a c e

be tween  the  pa l le ts  o r  i n  the  space  above  the  toP  o f  the  s tacks .  Tempera tu re

o f  t h e  r a i s i n s  r a n g e d  f r o n r  4 l o  7 8 o  F .  d u r i n g  t h i s  s t u d y .

T h e  r e s u l t s  s h o w  t h a t  t h e  p a p e r  c o v e r i n g  w a s  t i g h t  e n o u g h  t o  r e t a i n

t h e  p h o s p h i n e  g a s  i n  s u f f i c i e n t  c o n c e n t r a t i o n  t o  b e  e f f e c t i v e  a g a i n s t  t h r e e

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