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Dr .  P e r c y  A. W e l l s ,  E a s t e r n  U t i l i z a t i o n  R e s e a r c h  B r a n c h ,  A g r i -  
c u l t u r a l  R e s e a r c h  S e r v i c e ,  D e p a r t m e n t  of A g r i c u l t u r e ,  was  b o r n  in  
Spoone r ,  W i s c o n s i n ,  3 O c t o b e r  1906. He r e c e i v e d  h i s  u n d e r g r a d u a t e  
t r a i n i n g  in  c h e m i s t r y  at  Monmou th  Co l l ege  and the U n i v e r s i t y  of 
M i n n e s o t a .  His  g r a d u a t e  t r a i n i n g  was t a k e n  at  the G e o r g e  W a s h i n g t o n  
U n i v e r s i t y  and G e o r g e t o w n  U n i v e r s i t y  in  W a s h i n g t o n ,  D. C.  F o l l o w -  
ing g r a d u a t i o n  f r o m  the U n i v e r s i t y  of M i n n e s o t a  in  1928 he jo ined  the 
s t a f f  of the f o r m e r  B u r e a u  of C h e m i s t r y  and Soi l s  of the  D e p a r t m e n t  
of A g r i c u l t u r e .  Dur ing  the p e r i o d  f r o m  1930 to 1938 he was  e n g a g e d  
in  r e s e a r c h  on mo ld  and b a c t e r i a l  f e r m e n t a t i o n  look ing  to the p r o d u c -  
t ion  of c h e m i c a l s  f rom a g r i c u l t u r a l  m a t e r i a l s .  In 1939 he was  appo in t ed  
D i r e c t o r  of the E a s t e r n  R e g i o n a l  R e s e a r c h  L a b o r a t o r y  loca ted  in  Wynd-  
m o o r ,  P e n n s y l v a n i a ,  a s u b u r b  of P h i l a d e l p h i a .  He h a s  s e r v e d  c o n -  
t i n u a l l y  in tha t  p o s i t i o n  un t i l  the p r e s e n t  t i m e .  He is  p r e s e n t l y  Ch ie f  
of the E a s t e r n  U t i l i z a t i o n  R e s e a r c h  B r a n c h  of the A g r i c u l t u r a l  R e s e a r c h  
S e r v i c e  which  conduc t s  i t s  o p e r a t i o n s  at W y n d m o o r ,  P a . ;  W a s h i n g t o n ,  
D. C.  ; and B e l t s v i l l e ,  M a r y l a n d .  The r e s e a r c h  p r o g r a m  which  he 
d i r e c t s  i s  c o n c e r n e d  with  the u t i l i z a t i o n  of f a r m  p r o d u c t s  and i n c l u d e s  
s t u d i e s  on d a i r y  p r o d u c t s ,  a n i m a l  f a t s ,  m e a t ,  h ides  and l e a t h e r ,  f r u i t s ,  
v e g e t a b l e s ,  honey ,  m a p l e  p r o d u c t s ,  c o r t i s o n e  p r e c u r s o r s ,  and  a l l e r g e n s  
of a g r i c u l t u r a l  o r i g i n .  He ho lds  H o n o r a r y  Doc to r  of S c i e n c e  D e g r e e s  
f r o m  Monmou th  C o l l e g e  and the P h i l a d e l p h i a  Co l l ege  of P h a r m a c y  and 
S c i e n c e .  In 1952 he r e c e i v e d  the Honor  A w a r d  f r o m  the P e n n s y l v a n i a  
C h a p t e r  of the A m e r i c a n  In s t i t u t e  of C h e m i s t s  and th i s  y e a r  r e c e i v e d  
the D i s t i n g u i s h e d  S e r v i c e  A w a r d  f r o m  the D e p a r t m e n t  of A g r i c u l t u r e .  
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C A P T A I N  WRIGHT:  L a s t  w e e k  in the s t u d y  of n a t u r a l  r e s o u r c e s  
we i n v e s t i g a t e d  the a v a i l a b i l i t y  of o u r  a g r i c u l t u r a l  r e s o u r c e s  fo r  the 
p r o d u c t i o n  of food.  T o d a y  we t u r n  to a n o t h e r  v e r y  i m p o r t a n t  a s p e c t  
of ou r  a g r i c u l t u r e - - t h a t  of  the p r o d u c t i o n  of r a w  m a t e r i a l s  for  o u r  
indus  t r i e  s .  

O u r  s p e a k e r  t oday  is Dr .  P e r c y  A. We l l s ,  f r o m  the D e p a r t m e n t  
of  A g r i c u l t u r e .  You have  r e a d  his  b i o g r a p h y  and a r e  a w a r e  of h is  
v a s t  e x p e r i e n c e  in the w o r k  of tha t  d e p a r t m e n t .  The  s u b j e c t  fo r  to -  
day  is o u r  i n d u s t r i a l  a g r i c u l t u r a l  r e s o u r c e s .  

Dr .  W e l l s ,  it  is  a p l e a s u r e  to w e l c o m e  you to o u r  c o l l e g e  p l a t f o r m  
and to p r e s e n t  you to this  c l a s s .  

DR. W E L L S :  Thank  you,  C a p t a i n  W r i g h t .  A d m i r a l  D e u t e r m a n n ,  
C o l o n e l  Nyqu i s t ,  C a p t a i n  Owen,  D r .  C l e m ,  and m e m b e r s  of the In -  
d u s t r i a l  Co l l ege  of the A r m e d  F o r c e s :  I have  b e e n  looking  f o r w a r d  
wi th  a g r e a t  dea l  of a n t i c i p a t i o n  to this  o c c a s i o n .  We have  the r i g h t  
k ind of w e a t h e r .  I t ' s  the m o s t  beau t i fu l  day,  I th ink,  tha t  w e ' v e  had 
in W a s h i n g t o n  for  s o m e  t i m e ;  and I am v e r y  happy  to be h e r e .  

In P r e s e n t i n g  this  s u b j e c t  of i n d u s t r i a l  a g r i c u l t u r a l  r e s o u r c e s ,  we 
have  a g r e a t  d e a l  of d i v e r s i f i e d  m a t e r i a l ;  and one would  a l m o s t  d e s p a i r  
of t r e a t i n g  the th ing in a c o m p r e h e n s i v e  f a sh ion  in f o r t y  m i n u t e s .  In 
fac t ,  one m i g h t  s a y  that  the p r e p a r a t i o n  of a s t a t e m e n t  of f i f ty  w o r d s  
o r  l e s s  on " T h e  U n i v e r s e  f r o m  G a l i l e o  to E i n s t e i n "  would p r o b a b l y  
be m o r e  d i f f icu l t  t han  d i s c u s s i n g  in f o r t y  m i n u t e s  the wide  s u b j e c t  of 
" I n d u s t r i a l  A g r i c u l t u r a l  R e s o u r c e s , "  but I s u s p e c t  tha t  it w o u l d n ' t  
be m u c h  m o r e  so .  

F i r s t ,  in  t i m e  of w a r ,  a g r i c u l t u r e ' s  b a s i c  job of f e ed ing  ou r  peop le  
m u s t  be kept  in m i n d .  And i t ' s  a b i g g e r  job than  in  p e a c e t i m e ,  b e -  
c a u s e  t h e r e  a r e  m i l i t a r y  r a t i o n s  to supp ly ,  a popu la t ion  at h o m e  wi th  
a h igh  e a r n i n g  p o w e r ,  an  e v e n  g r e a t e r  d e m a n d  than  n o r m a l l y  for  n u t r i -  
t ious  food,  and t h e r e  p r o b a b l y  a r e  h u n g r y  a l l i e s  d e p e n d e n t  upon a g r i -  
c u l t u r e ' s  output  to s u p p l y  t h e m .  

But I ' m  not h e r e  to ta lk  about  food.  I s e e  that  th is  s u b j e c t  is to be 
c o v e r e d  in a n o t h e r  l e c t u r e  in th is  s e r i e s ,  as Cap t a in  W r i g h t  has  e x -  
p l a i n e d .  Our  c o n c e r n  h e r e  is for  i n d u s t r i a l  a g r i c u l t u r a l  r e s o u r c e s .  



I f  we h a d  a w h o l e  p a n e l  o f  e x p e r t s  h e r e  f r o m  the  D e p a r t m e n t  o f  
A g r i c u l t u r e ,  we m i g h t  p o s s i b l y  do s o m e  j u s t i c e  to t h i s  s u b j e c t .  We 
w o u l d  c e r t a i n l y  w a n t  to h e a r  f r o m  an  a g r i c u l t u r a l  e c o n o m i s t ,  b e c a u s e  
o f  the  i m p o r t a n t  b e a r i n g  t h a t  e c o n o m i c s  h a s  on  o u r  p r o b l e m .  T h e n  we 
o u g h t  to h a v e  a c o n s e r v a t i o n  m a n  h e r e ,  b e c a u s e  the  e x t e n t  of  o u r  a g r i -  
c u l t u r a l  r e s o u r c e s - - i n d u s t r i a l  o r  o t h e r w i s e - - d e p e n d s  l a r g e l y  on  the  
w i s d o m  of  the  c o n s e r v a t i o n  e f f o r t s  t ha t  we m a k e  now.  T h e n  we  m i g h t  
go ou t  o f  the  D e p a r t m e n t  of  A g r i c u l t u r e  and  c a l l  in  s o m e o n e  f r o m  the  
M u n i t i o n s  B o a r d  to t a l k  to us a b o u t  s t o c k p i l i n g  and  h o w  t h i s  w h o l e  
t h i n g  f i t s  in to  the  p i c t u r e .  

S i n c e  a l l  t h e s e  m e n  a r e  no t  p r e s e n t  h e r e  t h i s  m o r n i n g ,  we  w i l l  
h a v e  to c o n t e n t  o u r s e l v e s  wi th  as  m u c h  as  one  p e r s o n  c a n  s e e  o f  the  
p r o b l e m .  You m a y  h a v e  b e e n  to ld  t h a t  I r e p r e s e n t  a g r i c u l t u r a l  r e -  
s e a r c h .  You c a n  thus  e x p e c t  m y  r e m a r k s  to be a b i t  l o p s i d e d ,  b e -  
c a u s e  I s e e  t h i s  p r o b l e m  as  b a s i c a l l y  one  o f  s c i e n t i f i c  r e s e a r c h .  I 
t h i n k ,  h o w e v e r ,  t ha t  w h e n  we f i n i s h  o u r  r e v i e w  o f  the  o u t s t a n d i n g  
c o n t r i b u t i o n s  a g r i c u l t u r a l  r e s e a r c h  h a s  m a d e  to m i l i t a r y  p r e p a r e d -  
n e s s ,  y o u  wi l l  a g r e e  t h a t  s c i e n c e  h a s  v a s t l y  e x t e n d e d  the  s c o p e  o f  
w h a t  we n o r m a l l y  t h i n k  of  as  a g r i c u l t u r a l  r e s o u r c e s .  

As a matter of fact, I think the manpower and facilities devoted 
to agricultural research are themselves one of agriculture's most 
valuable resources.  About 3,000 scientists are employed by the 
Agricultural Research Service and i, 000 more by various other agen- 
cies of the Department of Agriculture. To these we must add some 
8,000 scientific people engaged in research,  extension, and teaching 
in our State land-grant colleges and universities and their associated 
agricultural experiment stations. This army of trained and experi- 
enced people, now busily engaged in studies to increase the vigor, the 
strength, and the prosperity of American agriculture, stands ready 
for instant mobilization to turn the fields and farms of our Nation into 
veritable arsenals for its defense. 

M o s t  of  m y  r e m a r k s  th i s  m o r n i n g  wi l l  be c o n c e r n e d  w i t h  u t i l i z a t i o n  
r e s e a r c h ,  a p a r t  of  the  D e p a r t m e n t ' s  p r o g r a m  w h i c h  is  a t  l e a s t  as  
c l o s e l y  c o n n e c t e d  as  a n y  o t h e r  wi th  the  d e v e l o p m e n t  of  i n d u s t r i a l  a g r i -  
c u l t u r a l  r e s o u r c e s ,  

To go back a few years with regard to this field of utilization re- 
search, in 1938 the Congress authorized the construction of four utiliza- 
tion research laboratories around the country. One is located in the 
outskirts of Philadelphia; one at Peoria, Illinois; one at New Orleans, 
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Louisiana; and the other at Albany, California. There was no war on 
then, and this was definitely not considered to be of military signifi- 
cance. Then, as now, farmers were suffering from agricultural sur-  
pluses. The idea in this whole enterprise was that these surpluses 
could be largely eliminated by the same kind of program that industry 
engages in to find new uses for its products. 

The opening of these laboratories in 1940 and 1941 immediately 
preceded the entry of the United States into World War II. The lab- 
oratories were able from the start  to serve the war effort without any 
change in the basic structure of the research program originally plan- 
ned for them. The difference was that the object was no longer to 
utilize surpluses, which were largely eliminated by the war effort it- 
self, but to replace materials that had become critical with those more 
readily available from agriculture. 

A good example of the adaptability of this program is provided by 
our current research on synthetic detergents. The work has no mili- 
tary overtones now. We are simply faced with huge surpluses of 
animal fats as a result of the terrific inroads that synthetic detergents, 
made largely from petroleum, have made on the soap market in the 
past decade or so. We used to use about 85 percent of the animal fats 
in making soap tallow. This figure is now more nearly 40 percent. 
One of the many things we are now doing about the problem is the 
development of new synthetic detergents based on animal fats. If war 
should come, there will probably be many more critical uses for pe- 
troleum than for synthetic detergents; and in such an unhappy eventu- 
ality, our fat-based detergents will be available as most satisfactory 
subs titutes. 

Obviously I can't go down the long list of critical or potentially 
critical materials and tell you specifically what agriculture's re-  
sources are in the case of each one. The mere recital of anything 
like a complete list of such materials would probably take all the time 
at my disposal. Instead, I am going to discuss rather generally sev- 
eral wide areas in which agriculture can be expected to make a distinct 
contribution to any military venture that may have to be undertaken. 
Specifically, I am going to talk about fats and oils, rubber, tanning 
materials,  and fibers. Then, if there is some time left, I shall try 
to enumerate a rather wide variety of products that have been developed 
by agricultural research both during and since World War II which 
would be of significance from a military standpoint. 

3 
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F a t s  and Oi l s  

Righ t  now, as  I m e n t i o n e d ,  we a r e  s u f f e r i n g  f r o m  t r e m e n d o u s  
s u r p l u s e s  of  a n i m a l  f a t s .  Many  of  t h e s e  f a t s ,  o u r  c h e m i s t s  have  
found,  have  i m p o r t a n t  p o t e n t i a l s  in the  i n d u s t r i a l  f i e ld ,  w h e r e  t h e y  
cou ld  p l a y  a c r i t i c a l  r o l e  in any  m i l i t a r y  e m e r g e n c y .  

In W o r l d  W a r  II, p a l m  oi l  was  a s t r a t e g i c  m a t e r i a l .  It is  u s e d  
in  the p r o d u c t i o n  of t in  and t e r n e  p l a t e  and  in the c o l d - r e d u c t i o n  
p r o c e s s  fo r  the m a n u f a c t u r e  of s t r i p  s t e e l .  In the y e a r s  b e f o r e  the 
w a r ,  we had  b e e n  i m p o r t i n g  about  250 m i l l i o n  pounds  of  p a l m  o i l  e a c h  
y e a r ,  m a i n l y  f r o m  I n d o n e s i a ,  M a l a y a ,  and A f r i c a .  T h e r e  is no p o s -  
s i b i l i t y  of  p r o d u c i n g  s i g n i f i c a n t  quan t i t i e s  of  the o i l  in  th is  c o u n t r y .  
With i m p o r t s  d u r i n g  the w a r  y e a r s  r e d u c e d  to an a v e r a g e  of l e s s  t han  
60 m i l l i o n  pounds ,  a g r i c u l t u r a l  r e s e a r c h  found a w a y  to u s e  m o d i f i e d  
c o t t o n s e e d  o i l  fo r  the  p u r p o s e .  The  c o t t o n s e e d  o i l  was  a c t u a l l y  s u p e -  
r i o r  to the p a l m  o i l  Al though  it was  e s t i m a t e d  to c o s t  about  tw ice  
as  m u c h  as in n o r m a l  t i m e s ,  i ts  u s e f u l  l i fe was  s a i d  to be t h r e e  t i m e s  
as  long.  

S ince  the w a r ,  o u r  r e s e a r c h  on a n i m a l  fa ts  in c o o p e r a t i o n  with  
the A r m o u r  R e s e a r c h  F o u n d a t i o n  has  s h o w n  tha t  the b e t t e r  g r a d e s  of  
d o m e s t i c  t a l l ows  and  g r e a s e s ,  when  s u i t a b l y  p r o c e s s e d ,  a r e  at  l e a s t  
as  good as pa lm  o i l  and a r e  c h e a p e r .  

In m o s t  of the t i n - p l a t i n g  i n d u s t r y ,  p a l m  oi l  is  s t i l l  b e i n g  u s e d ,  
to the e x t e n t  of about  30 m i l l i o n  pounds  a y e a r ,  b e c a u s e  the s a v i n g  
to be r e a l i z e d  f r o m  u s e  of the f a t - b a s e d  s u b s t i t u t e  is not s u f f i c i e n t  
to o v e r c o m e  n o r m a l  r e s i s t a n c e  to c h a n g e .  H o w e v e r ,  about  a m i l l i o n  
pounds  of o i l  m a d e  f r o m  d o m e s t i c  t a l l ows  and g r e a s e s  a r e  a l s o  be ing  
u s e d  e a c h  y e a r  in the t i n - p l a t i n g  i n d u s t r y ,  d e m o n s t r a t i n g  tha t  o u r  
c o u n t r y  is no l o n g e r  d e p e n d e n t  upon the i m p o r t e d  p r o d u c t  in  t i m e s  of  
e m e r g e n c y .  A c c o r d i n g l y ,  the G e n e r a l  S e r v i c e s  A d m i n i s t r a t i o n  has  
so ld  a s u p p l y  of p a l m  oi l  tha t  it  had been  s t o c k p i l i n g  fo r  e m e r g e n c y  
use. 

The  i n d u s t r i a l  n e e d s  fo r  c a s t o r  o i l  in the m a n u f a c t u r e  of p a i n t s ,  
p l a s t i c s ,  and t e x t i l e s ,  i n c l u d i n g  ny lon  and r a y o n ,  a r e  e x t e n s i v e .  The  
A r m e d  F o r c e s  use  it fo r  m a k i n g  f l ex ib l e  c o v e r i n g s  for  c o m m u n i c a t i o n  
w i r e ,  a i r p l a n e - e n g i n e  l u b r i c a n t s ,  h y d r a u l i c  h o i s t  and r e c o i l  f l u ids ,  
and e x p l o s i v e s .  I ts  w a r t i m e  i m p o r t a n c e  is a t t e s t e d  to by the fac t  tha t  
we i m p o r t e d  a r e c o r d  23 .5  m i l l i o n  pounds  of it  in  1943, m o s t l y  f r o m  
B r a z i l  and Ind ia .  We did t r y  d u r i n g  the w a r  to m o d i f y  l a r d  o i l s  by 



a i r  o x i d a t i o n  to g i v e  us s o m e  of the p r o p e r t i e s  of c a s t o r  o i l .  The  
a n s w e r  to this  p r o b l e m ,  h o w e v e r ,  a p p e a r s  to l ie  m a i n l y  in the d e v e l o p -  
m e n t  of  a d o m e s t i c  c r o p  r a t h e r  than  in the p r o d u c t i o n  of a s u b s t i t u t e  
m a t e r i a l .  

Unl ike  pa lm oi l ,  c a s t o r  o i l  c an  be p r o d u c e d  in th is  c o u n t r y ,  and  
in 1950 about  7 ,000  a c r e s  of c a s t o r  beans  w e r e  p l an t ed ,  m a i n l y  to 
bui ld  up s u p p l i e s  of a d a p t e d  s e e d .  In 1953, 124, 000 a c r e s  w e r e  h a r -  
v e s t e d ,  p r o d u c i n g  an e s t i m a t e d  24 m i l l i o n  pounds  of oi l .  

Of c o u r s e ,  a l o n g s i d e  the 135 m i l l i o n  pounds  i m p o r t e d  in 1952 and 
the 6 8 . 5  m i l l i o n  pounds  i m p o r t e d  in 1953, th is  p r o d u c t i o n  of 24 m i l l i o n  
pounds  is not i m p r e s s i v e .  But the i m p o r t a n t  fac t  is tha t  c a s t o r  b e a n s  
a r e  now an  e s t a b l i s h e d  A m e r i c a n  c r o p ,  and b r e e d i n g  and e n g i n e e r i n g  
w o r k  by a g r i c u l t u r a l  s p e c i a l i s t s  is  c o n s t a n t l y  i m p r o v i n g  the y i e l d  f r o m  
t h e m .  Some  s t o c k p i l i n g  of  c a s t o r  o i l  has  b e e n  u n d e r t a k e n ;  and t h e r e  
is e v e r y  r e a s o n  to b e l i e v e  tha t  t h e s e  s u p p l i e s ,  in the e v e n t  of an  e m e r -  
g e n c y ,  cou ld  be a u g m e n t e d  by  d o m e s t i c  p r o d u c t i o n  to s u c h  an e x t e n t  
that  the Un i t ed  S ta t e s  cou ld  b e c o m e  s e l f - s u f f i c i e n t  fo r  c a s t o r  oi l .  

B e f o r e  I l e a v e  the s u b j e c t  of fa ts  and o i l s ,  I th ink  I shou ld  t e l l  you 
s o m e t h i n g  about  a g r i c u l t u r e ' s  c o n t r i b u t i o n s  to the w o n d e r f u l  w o r l d  of 
p l a s t i c s  in wh ich  we l ive .  As you know,  the m o d e r n  p l a s t i c s  i n d u s t r y  
was  b o r n  j u s t  b e f o r e  W o r l d  W a r  II. It was  p r e s s e d  into m i l i t a r y  s e r v -  
i ce  in m a n y  i n s t a n c e s  at  a v e r y  t e n d e r  age ,  i n i t i a l l y  to s u p p l y  s u b -  
s t i t u t e s  for  r u b b e r  and s c a r c e  m e t a l s ;  but it  p r o v e d  i t s e l f  r e p e a t e d l y  
to be m u c h  m o r e  than  a boy for  a m a n ' s  job.  In m a n y  a p p l i c a t i o n s  
p l a s t i c s  w e r e  f a r  s u p e r i o r  to the m a t e r i a l s  t h e y  r e p l a c e d ;  and  t h r o u g h -  
out  the w a r ,  c e r t a i n  p l a s t i c s  w e r e  h i g h l y  c r i t i c a l  m a t e r i a l s .  

An e s s e n t i a l  c o m p o n e n t  of a l l  p l a s t i c s  is ,  of c o u r s e ,  the p l a s t i c i z e r  
o r  s o f t e n e r  tha t  m a k e s  f l ex ib le  the h a r d ,  b r i t t l e  m a t e r i a l  f r o m  which  
p l a s t i c s  a r e  m a d e .  Mos t  v iny l  p l a s t i c s  t o d a y  con t a in ,  to the e x t e n t  of 
about  5 p e r c e n t ,  a p l a s t i c i z e r  m a d e  f r o m  fats  wh ich  was  d e v e l o p e d  by 
o u r  l a b o r a t o r i e s .  Th i s  s u b s t a n c e ,  r e f e r r e d  to as  a s e c o n d a r y  p l a s -  
t i c i z e r ,  not  on ly  so f t en s  the p l a s t i c ,  but m a k e s  it r e s i s t a n t  to the 
e f f ec t s  of h e a t  and l ight .  

We a r e  a l s o  e n t h u s i a s t i c  about  a c o m p l e t e l y  new f a t - b a s e d  p l a s t i c  
(not  j u s t  a p l a s t i c i z e r )  w h o s e  s o f t e n e r  a c t i o n  is c h e m i c a l l y  bound to the 
ba se  m a t e r i a l .  T h e r e  is no p o s s i b i l i t y  tha t  th is  p l a s t i c  w i l l  b e c o m e  
h a r d  and  b r i t t l e  wi th  t i m e  and e x p o s u r e  to the w e a t h e r ,  as  o r d i n a r y  
p l a s t i c s  do when  t h e y  lose  t h e i r  p l a s t i c i z e r s  t h r o u g h  l e a c h i n g  o r  o t h e r -  
w i s e .  You p r o b a b l y  have  e x p e r i e n c e d  on n u m e r o u s  o c c a s i o n s  the f e e l i n g  
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o f  o i l i n e s s  o n  y o u r  s k i n  d u r i n g  t h e  h o t  s u m m e r  w e a t h e r .  T h i s  o i l -  
i n e s s  i s  d u e  to t h e  l e a k i n g  o u t  o f  t h e  l i q u i d  c o t t o n  f a t  m a t e r i a l .  

A l t h o u g h  we  h a v e n ' t  t h o u g h t  a b o u t  t h e m  a g r e a t  d e a l  f r o m  t h e  
s t a n d p o i n t  o f  m i l i t a r y  a p p l i c a t i o n s ,  i t  s e e m s  i n c o n c e i v a b l e  t h a t  t h e r e  
w o u l d  no t  b e  n u m e r o u s  i n s t a n c e s  in  w h i c h  t h e  u n u s u a l  p r o p e r t i e s  o f  
f a t - b a s e d  p l a s t i c s  a n d  p l a s t i c i z e r s  c o u l d  s e r v e  in  a n y  e m e r g e n c y ,  
n o t  s i m p l y  a s  s u b s t i t u t e s ,  b u t  a s  s u p e r i o r  m a t e r i a l s .  

O n e  o f  t h e  m a t e r i a l s  we  w i l l  a b s o l u t e l y  h a v e  to h a v e  in  t h e  e v e n t  
o f  w a r  i s  R U B B E R .  I b e l i e v e  I do n o t  n e e d  to  r e c a l l  to  y o u  t h e  r u b b e r  
e m e r g e n c y  we  f a c e d  a f t e r  P e a r l  H a r b o r  a n d  h o w  i t  w a s  s o l v e d  b y  
A m e r i c a n  t e c h n o l o g y .  N o w ,  w h a t  i s  o u r  s i t u a t i o n  t o d a y 7  

W e l l ,  m o s t  i m p o r t a n t ,  we  h a v e  a t h r i v i n g  s y n t h e t i c  r u b b e r  i n d u s -  
t r y ,  w h i c h  i s  f o r  t h e  m o s t  p a r t  n o w  p r i v a t e l y  o w n e d .  In  1955  we  p r o -  
d u c e d  o v e r  2 , 0 0 0  m i l l i o n  p o u n d s  o f  s y n t h e t i c  r u b b e r  a n d  y e t w e  i m p o r t e d  
a g r e a t  d e a l  o f  n a t u r a l  r u b b e r  t o o - - o v e r  1 . 4  b i l l i o n  p o u n d s .  

T h e  r a t i o  o f  n a t u r a l  to  s y n t h e t i c  r u b b e r  c o n s u m e d  i n  t h e  U n i t e d  
S t a t e s  d e p e n d s  o n  s e - ~ e r a l  f a c t o r s ,  t he  m o s t  i m p o r t a n t  o n e  f o r  o u r  
p u r p o s e s  t o d a y  b e i n g  t h e  n e e d  f o r  n a t u r a l  r u b b e r  i n  h e a v y - d u t y  t i r e s ,  
s u c h  a s  t r u c k  t i r e s  a n d  a i r p l a n e  t i r e s .  U n d e r  t he  r e p e a t e d  f l e x i n g  
c a u s e d  by  h e a v y  l o a d s ,  s y n t h e t i c  r u b b e r  t i r e s  g e t  h o t t e r  a n d  h o t t e r  
a n d  f i n a l l y  f a i l .  N a t u r a l  r u b b e r  t i r e s  do n o t  s u f f e r  f r o m  t h i s  e x c e s -  
s i v e  h e a t  b u i l d u p .  

N o w ,  h o w  c a n  we p r o v i d e  h e a v y - d u t y  t i r e s  ? O n e  w a y  is  to  s t o c k -  
p i l e  n a t u r a l  r u b b e r ,  a s e c o n d  w a y  i s  to  g r o w  o u r  o w n  n a t u r a l  r u b b e r ,  
a n d  a t h i r d  w a y  m a y  be t h r o u g h  n e w  s y n t h e t i c  r u b b e r s  f r e e  f r o m  t h e  
h e a t  b u i l d u p .  

We a r e ,  o f  c o u r s e ,  s t o c k p i l i n g  H e v e a  r u b b e r  to m e e t  o u r  e m e r -  
g e n c y  n e e d s ,  w h i c h  h a v e  b e e n  e s t i m a t e d  a t  a m i n i m u m  o f  150,  000 t o n s  
a y e a r .  In  a d d i t i o n ,  t h i s  c o u n t r y  h a s  a c t i v e l y  s u p p o r t e d ,  s i n c e  i t s  
i n c e p t i o n  in  1940 ,  a c o o p e r a t i v e  p r o g r a m  w i t h  n i n e  L a t i n  A m e r i c a n  
c o u n t r i e s  f o r  t he  d e v e l o p m e n t  o f  a n a t u r a l - r u b b e r  i n d u s t r y  i n  t h e  
W e s t e r n  H e m i s p h e r e .  O u r  c o n t r i b u t i o n  to  t h i s  l o n g - r a n g e  p r o g r a m  
w a s  i n c r e a s e d  in  1951 ,  w h e n  i t  w a s  r e c o g n i z e d  t h a t  i t  w a s  a c t u a l l y  
p r o v i d i n g  a " l i v i n g  s t o c k p i l e "  w i t h i n  o u r  d e f e n s e  z o n e  t h a t  m a y  e v e n -  
t u a l l y  r e d u c e  o r  e l i m i n a t e  o u r  c o s t l y  s t r a t e g i c  s t o c k p i l e  o f  f a r  e a s t e r n  
r u b b e r  s t o r e d  w i t h i n  o u r  c o u n t r y .  
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We c a n  g r o w  r u b b e r  i n  t h e  U n i t e d  S t a t e s .  We e s t a b l i s h e d  t h i s  
f a c t  t h r o u g h  r e s e a r c h  o n  v a r i o u s  r u b b e r - b e a r i n g  p l a n t s ,  d u r i n g  
W o r l d  W a r  H.  A s  o f  n o w ,  t h e  b e s t  d o m e s t i c  s o u r c e  i s  g u a y u l e .  T h i s  
i s  a s h r u b  t h a t  l o o k s  l i k e  s a g e b r u s h  a n d  g r o w s  in  the  s e m i d e s e r t  l a n d s  
o f  C a l i f o r n i a ,  A r i z o n a ,  a n d  T e x a s .  I t  c o n t a i n s  f r o m  7 to  20 p e r c e n t  
r u b b e r .  

I a m  f a m i l i a r  w i t h  t h e  r e p o r t  w h i c h  w a s  p r e p a r e d  b y  a m e m b e r  
o f  t he  I n d u s t r i a l  C o l l e g e  b a c k  a b o u t  t w e n t y  y e a r s  a g o .  T h i s  r e p o r t  
w a s  p r e p a r e d  b y  o n e  o f  t h e  o f f i c e r s  a t t e n d i n g  t he  c o l l e g e ,  a n d  h e  i s  
n o w  the  o c c u p a n t  o f  t h e  W h i t e  H o u s e .  T h i s  r e p o r t  c a m e  to  o u r  a t t e n -  
t i o n  w h e n  we  f i r s t  b e g a n  e n g a g i n g  in  the  g u a y u l e  r u b b e r  r e s e a r c h  in  
1941 o r  1942 .  

We h a r v e s t  t h e  e n t i r e  p l a n t  a n d  i m m e d i a t e l y  c r u s h  i t  to  p r o m o t e  
t h e  c o a g u l a t i o n  o f  t h e  r u b b e r  l a t e x  in  t h e  p l a n t  c e l l s .  A f t e r  t h e  l e a v e s  
a r e  s c r e e n e d  o f f ,  t h e  s h r e d d e d  m a t e r i a l  i s  g r o u n d  in  a p e b b l e  m i l l  
a n d  t h e  c r u d e  r u b b e r  f l o a t s  of f .  

T h i s  r u b b e r  i s  c h e m i c a l l y  i d e n t i c a l  w i t h  i m p o r t e d  H e v e a  r u b b e r .  
F o r  a t i m e  we  w e r e  t r o u b l e d  b y  t h e  p r e s e n c e  o f  r e s i n o u s  m a t e r i a l  i n  
o u r  c r u d e  r u b b e r ,  bu t  we  f o u n d  o u t  h o w  to g e t  r i d  o f  i t .  We a r e  n o w  
a b l e  to  p r o d u c e  d o m e s t i c  r u b b e r  w h i c h  i s  in  e v e r y  r e s p e c t  t h e  e q u a l  
o f  i m p o r t e d  r u b b e r .  We  p r o d u c e d  s e v e r a l  t o n s  o f  t h i s  d o m e s t i c  r u b b e r ,  
u s e d  s o m e  to m a k e  h e a v y - d u t y  t r u c k  t i r e s ,  a n d  r o a d - t e s t e d  t he  t i r e s .  
T h e y  m e t  t h e  t e s t  i n  a l l  r e s p e c t s .  So I r e p e a t ,  we  k n o w  we  c a n  p r o -  
d u c e ,  w i t h i n  t h e  U n i t e d  S t a t e s ,  n a t u r a l  r u b b e r  w h i c h  i s  f u l l y  c a p a b l e  
o f  m e e t i n g  a n y  c r i t i c a l  n e e d  w h i c h  m a y  a r i s e .  

A n o t h e r  p l a n t  w h i c h  p r o d u c e s  r u b b e r  i s  t h e  R u s s i a n  d a n d e l i o n ,  
o r  k o k - s a g h y z .  T i m e  d o e s  no t  p e r m i t  m e  to d e s c r i b e  t h e  i n t e r e s t i n g  
t i m e  w e  h a d  w i t h  t h i s  p l a n t ,  w h i c h  s t a r t e d  o u t  i n  t h i s  c o u n t r y  f r o m  tw o  
s a c k s  o f  s e e d s  f l o w n  f r o m  R u s s i a  i n  1942 .  We p l a n t e d  m o r e  t h a n  600 
a c r e s  o f  k o k - s a g h y z ,  m a i n l y  in  M i c h i g a n  a n d  M i n n e s o t a .  T h e  r u b b e r  
i s  m o s t l y  in  t h e  r o o t s .  I n  P h i l a d e l p h i a  we  d e v e l o p e d  a p r o c e s s  f o r  
e x t r a c t i n g  t he  r u b b e r ,  w h i c h  a p p r o a c h e s  i m p o r t e d  n a t u r a l  r u b b e r  i n  
q u a l i t y .  We f o u n d  t h a t  e x t e n s i v e  y i e l d  i m p r o v e m e n t s  w o u l d  be  n e c e s -  
s a r y ,  r e q u i r i n g  p l a n t  b r e e d i n g  a n d  s e l e c t i o n ;  s o  w e  d i s c o n t i n u e d  w o r k  
o n  k o k - s a g h y z .  H o w e v e r ,  t h e  p l a n t  c a n  p r o d u c e  r u b b e r  i n  15 m o n t h s ,  
a n d  i t  c a n  be g r o w n  in  m o s t  o f  t he  U n i t e d  S t a t e s ,  s o  i t  i s  s t i l l  a p o t e n -  
t i a l  s o u r c e .  

We h a v e  h a d  s o m e  i n f o r m a t i o n  in  r e c e n t  y e a r s  o f  f u r t h e r  p l a n t  
b r e e d i n g  w o r k  w h i c h  h a s  b e e n  g o i n g  o n  m o s t l y  in  S w e d e n .  W h e r e  t h e  
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r o o t s  tha t  we d e a l t  w i th  b a c k  in  1942 and  1943 c o n t a i n e d  5 o r  6 p e r -  
c e n t  r u b b e r ,  the  S w e d e s  h a v e  gone  on  and  t h r o u g h  t h e i r  p l a n t  b r e e d -  
ing  w o r k  h a v e  i n c r e a s e d  the  r u b b e r  c o n t e n t  to s o m e t h i n g  of  the  o r d e r  
of  25 p e r c e n t .  T h i s  m a k e s  the  k o k - s a g h y z  m u c h  m o r e  i n t e r e s t i n g  
bo th  f r o m  a p r o d u c t i o n  s t a n d p o i n t  and  an  e c o n o m i c  o n e .  

The third way of providing for heavy-duty tires, by special syn- 
thetic rubbers, is distinctly possible. Several rubber companies have 
announced the synthesis of rubber identical with Hevea rubber in every 
respect, and also claim the preparation of synthetics free from the 
heat-buildup difficulty. The impact of these on natural rubber remains 
to be seen. 

It  i s ,  I t h i n k ,  i m p o r t a n t  to r e m e m b e r  t h a t  o f t e n ,  w h e n  a s y n t h e t i c  
m a t e r i a l  i s  d e v e l o p e d  to r e p l a c e  a n a t u r a l  o n e ,  the  s y n t h e t i c  t a k e s  
o v e r  the  m a r k e t  in  t i m e .  I t  w i l l  be i n t e r e s t i n g  to w a t c h  r u b b e r .  

Now le t  us  go on  to s y n t h e t i c  r u b b e r ,  o r  m o r e  e x a c t l y ,  s y n t h e t i c  
r u b b e r s ,  f o r  t h e r e  a r e  s e v e r a l .  Wha t  h a s  a g r i c u l t u r e  to  c o n t r i b u t e  in  
t h i s  a r e a  ? 

T h e  s y n t h e t i c  r u b b e r  p r o d u c e d  in  l a r g e s t  q u a n t i t y  is  k n o w n  as  
G R - S ,  m a d e  f r o m  b u t a d i e n e  and  s t y r e n e .  B u t a d i e n e ,  i f  n e e d  be ,  c a n  
be m a d e  f r o m  c o r n  and  w h e a t  and  we h a v e  p l e n t y  of  bo th .  In  the  e a r l y  
days  of  the  s y n t h e t i c - r u b b e r  p r o g r a m  b u t a d i e n e  was  m a d e  f r o m  g r a i n  
a l c o h o l .  I w o u l d  l ike  to p a u s e  h e r e  f o r  a m o m e n t  to p o i n t  ou t  t ha t  the  
s y n t h e t i c  r u b b e r  d e v e l o p m e n t  was  p u s h e d  f o r w a r d  m a n y  m o n t h s  by  
the  a v a i l a b i l i t y  of  t r e m e n d o u s  q u a n t i t i e s  of  a l c o h o l  m a d e  f r o m  w h e a t .  
S i n c e  w h e a t  i s  no t  the  n o r m a l  r a w  m a t e r i a l  f r o m  w h i c h  a l c o h o l  is  
m a d e ,  t h e r e  w e r e  a g r e a t  m a n y  i n d u s t r i a l  p r o b l e m s  tha t  h a d  to be 
s o l v e d .  O u r  n o r t h e r n  l a b o r a t o r y  a t  P e o r i a ,  w h e r e  we h a d  a v e r y  
l a r g e  f e r m e n t a t i o n  g r o u p ,  was  ab le  to h e l p  in  the  c o o r d i n a t i o n  of  a l l  
the  e f f o r t  t ha t  was  n e c e s s a r y  to ge t  in to  v e r y  l a r g e - s c a l e  m a n u f a c t u r e  
o f  a l c o h o l  f r o m  th i s  s o u r c e .  W h e t h e r  g r a i n  w i l l  be u s e d ,  h o w e v e r ,  
d e p e n d s  on  the  c o s t  and  a v a i l a b i l i t y  o f  o t h e r  r a w  m a t e r i a l s .  

I would like to point out that the United States now has 90 percent 
of the world's capacity to produce synthetic rubber; and even though 
expansion of capacity is planned in England, Canada, West Germany, 
France, Italy, and perhaps Japan, United States capacity by 1960 will 
still be over 80 percent of world capacity. So we may have to supply 
great quantities of synthetic rubber to the free world, and hence re- 
quire great quantities of butadiene. Our grain supply provides a source 
for this butadiene. 



You m a y  be i n t e r e s t e d  in  a c o n t r i b u t i o n  tha t  the a g r i c u l t u r a l  
r e s e a r c h  d e p a r t m e n t  m a d e  to the s y n t h e t i c  r u b b e r  p r o g r a m  in  the  
e a r l y  f o r t i e s - - t h e  a c t u a l  p r o d u c t i o n  of  th is  m a t e r i a l .  

The  l a r g e s t  v o l u m e  s y n t h e t i c  r u b b e r - - G R - S - - i s  m a d e  by c o p o l y -  
m e r i z i n g  b u t a d i e n e  and s t y r e n e  whi le  t hey  a r e  s u s p e n d e d  as  t i ny  
g lobu le s  in  an  e m u l s i o n .  Soap is u s e d  to m a k e  the e m u l s i o n  and h e n c e  
is an  e s s e n t i a l  i n g r e d i e n t .  In the e a r l y  days  of  s y n t h e t i c  r u b b e r  m a n -  
u f a c t u r e ,  the r a t e  of c o p o l y m e r i z a t i o n  was  i n c o n s i s t e n t ,  and s u s p i c i o n  
for  the t r o u b l e  f i n a l l y  s e t t l e d  on the soap .  The  s o a p  was  though t  to 
c o n t a i n  s o m e t h i n g  tha t  s l o w e d  down the  c o p o l y m e r i z a t i o n .  In c o o p e r a -  
t ion  wi th  s e v e r a l  o t h e r  r e s e a r c h o r g a n i z a t i o n s ,  the e a s t e r n  l a b o r a t o r y  
in P h i l a d e l p h i a  b e g a n  c h e c k i n g  the s o a p  c o m p o s i t i o n  and the fa ts  u s e d  
to m a k e  i t .  We found tha t  a s m a l l  a m o u n t  of a c e r t a i n  kind of fa t ,  
wh ich  was  a f a t ty  a c i d - - a  f a t  wi th  m o r e  than  one  k ind  of c h e m i c a l  b o n d - -  
was  c a u s i n g  the t r o u b l e .  It was  a l s o  found that  a d d i n g  a l i t t l e  h y d r o g e n  
e l i m i n a t e d  the t r o u b l e m a k e r  so tha t  the  p r o d u c t i o n  of  r u b b e r  cou ld  be 
s p e e d e d  up. A c t u a l l y  this  w o r k  i n c r e a s e d  p r o d u c t i o n  by  25 p e r c e n t  
wi thou t  a n y  e x p a n s i o n  of p lan t  f a c i l i t i e s .  

An e x c e l l e n t  s p e c i a l t y  r u b b e r ,  wi th  v e r y  good r e s i s t a n c e  to h e a t  
and  o i l s ,  c an  be m a d e  f r o m  a g r i c u l t u r a l  p r o d u c t s ,  s p e c i f i c a l l y  f r o m  
s t a r c h e s  and  s u g a r s .  We m a d e  it f r o m  m i l k  s u g a r ,  and we c a l l e d  it 
l a c t o p r e n e .  Its good r e s i s t a n c e  to hea t  and oi l  led  to i ts  e a r l y  u se  
as  a g a s k e t  m a t e r i a l  in h y d r a u l i c  t r a n s m i s s i o n s .  

Maybe  s o m e  of you have  had  the s a m e  e x p e r i e n c e  tha t  I h a d - - t h a t  
b a c k  a n u m b e r  of y e a r s  ago,  when  h y d r a u l i c  t r a n s m i s s i o n s  c a m e  r a t h e r  
g e n e r a l l y  into u s e ,  the s y n t h e t i c  r u b b e r  g a s k e t s  wh ich  w e r e  u s e d  at  
tha t  t i m e  w e r e  good for  about  30 ,000  o r  35 ,000  m i l e s ,  and a f t e r  tha t  t h e y  
b e g a n  d r i p p i n g  y o u r  h y d r a u l i c  f lu id  out  a l l  o v e r  the d r i v e w a y  and p a v e -  
m e n t .  Th i s  was  a s o u r c e  of c o n s i d e r a b l e  a n n o y a n c e ,  not on ly  f r o m  the  
s t a n d p o i n t  of h a v i n g  to r e p l a c e  the o i l ,  but m y  wife u s e d  to o b j e c t  to it  
b e c a u s e  the o i l  would  get  out  r i g h t  in the a r e a  w h e r e  she  w a n t e d  to wa lk ,  
and  she  would  ge t  it  on the f l o o r .  P e r h a p s  s o m e  of you have  had  the  
s a m e  e x p e r i e n c e .  Th i s  t r o u b l e  has  b e e n  l a r g e l y  e l i m i n a t e d  by  the use  
of this type of synthetic rubber. 

Now, a c t u a l l y ,  i n d u s t r i a l l y  it is  not m a d e  f r o m  s u g a r .  It is  m a d e  
f r o m  p e t r o l e u m  c h e m i c a l s .  The  e c o n o m i c s  a r e  r a t h e r  c l o s e .  

R e c e n t l y  I r e a d  w h e r e  this  r u b b e r  is p r o m i s i n g  for  use  in j e t  a i r -  
c r a f t ,  in  wh ich  o p e r a t i n g  t e m p e r a t u r e s  a r e  too high to p e r m i t  the u se  



of c o n v e n t i o n a l  l u b r i c a n t s ,  and  s y n t h e t i c  l u b r i c a n t s  a r e  b e i n g  u s e d .  
T h e s e  a r e  h a r d  on  n a t u r a l  and  c o n v e n t i o n a l  s y n t h e t i c  r u b b e r s ,  and  
r e s i s t a n t  r u b b e r  is  n e e d e d .  

T h e r e  a r e  o t h e r  t y p e s  o f  r u b b e r - l i k e  m a t e r i a l s  b a s e d  on  a g r i -  
c u l t u r e .  One  is m a d e  f r o m  s o y b e a n  o i l .  T h i s  was  u s e d  in  s e v e r a l  
a p p l i c a t i o n s  w h e n  n a t u r a l  and  s y n t h e t i c  r u b b e r s  w e r e  s c a r c e - - i n  
t ub ing ,  j a r  r i n g s ,  p l u m b i n g  g a s k e t s ,  w a t e r p r o o f  f a b r i c s ,  and  a d -  
h e s i v e s .  We h a v e  the  k n o w - h o w  to m a k e  i t  a g a i n  and  c a n  p r o d u c e  i t  
q u i c k l y  i f  n e e d  be .  O t h e r  r u b b e r - l i k e  m a t e r i a l s  c a n  be m a d e  f r o m  
c o r n  o i l ,  f r o m  f u r f u r a l ,  f r o m  t u r p e n t i n e ;  and  we c a n  e v e n  m a k e  a 
m a t e r i a l  l ike  h a r d  r u b b e r  f r o m  s t a r c h .  

T a n n i n g  M a t e r i a l s  

L e a t h e r  is  a c r i t i c a l  m a t e r i a l  in t i m e  of  w a r .  D u r i n g  W o r l d  W a r  II, 
l e a t h e r  was  c o n s i d e r e d  the  s e v e n t h  m o s t  c r i t i c a l  m a t e r i a l .  T h e  s h o r t -  
a g e s  a r e  not  so  m u c h  in  h i d e s  and  s k i n s ,  a l t h o u g h  o u r  n o r m a l  i m p o r t s  
of  t h e s e ,  l a r g e l y  f r o m  the L a t i n  A m e r i c a n  c o u n t r i e s ,  w e r e  s o m e w h a t  
a c c e l e r a t e d  d u r i n g  the w a r  y e a r s .  R i g h t  now,  of c o u r s e ,  we a r e  e x -  
p o r t i n g  c o n s i d e r a b l e  q u a n t i t i e s  of h i d e s  and s k i n s ,  p a r t l y  b e c a u s e  o f  
o u r  r e c o r d  m e a t  c o n s u m p t i o n ,  the  a n i m a l  s l a u g h t e r ,  and  p a r t l y  b e -  
c a u s e  of  the  i n r o a d s  b e i n g  m a d e  by s y n t h e t i c  m a t e r i a l s  in  the  m a r k e t  
f o r  l e a t h e r ,  n o t a b l y  s o l e  l e a t h e r .  O u r  b ig  c o n c e r n ,  t hen ,  is  not  f o r  
h i d e s  and  s k i n s ,  but  f o r  the  m a t e r i a l s  r e q u i r e d  f o r  t a n n i n g  t h e m ;  and  
f o r  t h a t  r e a s o n  we a r e  now s t o c k p i l i n g  t he  m o s t  i m p o r t a n t  t y p e s  of  
v e g e t a b l e  t a n n i n s .  V e g e t a b l e  t a n n i n s  a r e  u s e d  in the  m a k i n g  of  h e a v y  
l e a t h e r ,  t ha t  i s ,  f o r  s o l e s .  

U n t i l  the  t u r n  o f  the  c e n t u r y ,  o u r  c o u n t r y  was  r e l a t i v e l y  s e l f - s u f -  
f i c i e n t  in  t a n n i n ,  m o s t  of  i t  c o m i n g  f r o m  c h e s t n u t  wood .  T h e n  o u r  
v a s t  s t a n d s  of  c h e s t n u t  t r e e s  w e r e  v i r t u a l l y  w i p e d  ou t  by  b l i g h t .  We 
c o n t i n u e d  to e x t r a c t  t a n n i n  f r o m  the  d e a d  t r e e s ,  and  s t i l l  do,  f o r  tha t  
m a t t e r ;  but  th i s  h a s  b e c o m e  an  i n s i g n i f i c a n t  s o u r c e  fo r  e v e n  o u r  n o r m a l  
r e  q u i r e  m e n t s .  

M o s t  of  o u r  v e g e t a b l e - t a n n e d  l e a t h e r s  t o d a y  a r e  t a n n e d  wi th  an  e x -  
t r a c t  f r o m  q u e b r a c h o  wood ,  w h i c h  we i m p o r t  f r o m  A r g e n t i n a  and  P a r -  
a g u a y .  S o m e t h i n g  on the  o r d e r  of  90 p e r c e n t  of  o u r  v e g e t a b l e  t a n n i n s  
a r e  i m p o r t e d .  S m a l l e r  q u a n t i t i e s  a r e  t a n n e d  wi th  w a t t l e  b a r k ,  i m -  
p o r t e d  p r i n c i p a l l y  f r o m  A f r i c a ,  and  m a n g r o v e  b a r k  t a n n i n ,  w h i c h  c o m e s  
f r o m  A f r i c a  and  Sou th  A m e r i c a .  

%_ 
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C a n  a g r i c u l t u r e  s u p p l y  a s a t i s f a c t o r y  d o m e s t i c  s u b s t i t u t e  f o r  
c h e s t n u t  t a n n i n ?  I w i s h  I c o u l d  a n s w e r  w i t h  a n  u n q u a l i f i e d  y e s ;  b u t  
a l l  I c a n  do i s  to  r e p o r t  d e f i n i t e  p r o g r e s s  i n  t h i s  d i r e c t i o n  o n  s e v -  
e r a l  f r o n t s .  I h o p e  a n d  b e l i e v e  t h a t  o u r  p r e s e n t  r e s e a r c h  w i l l  s o o n  
f r e e  u s  f r o m  d e p e n d e n c e  o n  f o r e i g n  s o u r c e s  o f  t h i s  m a t e r i a l .  

T h e  p r o b l e m  o f  d e v e l o p i n g  a n  a d e q u a t e  s u p p l y  o f  d o m e s t i c  t a n n i n g  
m a t e r i a l s  i s  c o m p l i c a t e d  b y  t he  e c o n o m i c s  o f  t he  s i t u a t i o n .  C h e s t n u t s  
a r e  no t  t h e  o n l y  t a n n i n - r i c h  t r e e s  g r o w i n g  in  a b u n d a n c e  in  o u r  c o u n t r y ;  
o t h e r s  a r e  o a k s ,  h e m l o c k s ,  a n d  d o u g l a s - f i r s .  Bu t  o u r  l a r g e  t a n n e r i e s  
a r e  c o n c e n t r a t e d  in  t he  E a s t ,  a n d  t h e y  h a v e  f a i r l y  w e l l  d e p l e t e d  o u r  
s t a n d s  o f  e a s t e r n  o a k s  a n d  h e m l o c k s .  

T a n n i n s  a r e  n o r m a l l y  c h e a p  m a t e r i a l s ,  b u t  t r a n s p o r t a t i o n  c o s t s  
a r e  h i g h .  T h u s  i t  i s  no t  f e a s i b l e  e c o n o m i c a l l y  f o r  w e s t e r n  t r e e s  to  be  
u s e d  to  a n y  g r e a t  e x t e n t .  M o s t  o f  t h e  b a r k  f r o m  w e s t e r n  t r e e s  i s  
b u r n e d .  F o r  t h o s e  t r e e s  t h a t  a r e  t r a n s p o r t e d ,  t h e  p r a c t i c e  o f  f l o a t i n g  
t h e  l o g s  d o w n s t r e a m  d e s t r o y s  a b o u t  o n e - h a l f  t h e  b a r k  t a n n i n .  H e n c e  
f o r  f u l l  u t i l i z a t i o n  o f  t h e s e  r e s o u r c e s ,  n e w  t a n n e r i e s  w o u l d  h a v e  to  be  
b u i l t .  In  p e a c e t i m e  t h e r e  is  Lit t le i n c e n t i v e  f o r  t h i s ,  b e c a u s e  o f  t h e  
p r i c e  o f  i m p o r t e d  t a n n i n s .  In  w a r t i m e ,  m a t e r i a l s  a n d  l a b o r  f o r  s u c h  
construction are utilized in more essential operations. 

T h e r e  is  o n e  r e c e n t  d e v e l o p m e n t  we  m i g h t  m e n t i o n  in  c o n n e c t i o n  
w i t h  t h e  u t i l i z a t i o n  o f  o u r  e x i s t i n g  f o r e s t r y  r e s o u r c e s  f o r  t a n n i n s .  A 
m e a n s  h a s  b e e n  d e v e l o p e d  o f  e f f i c i e n t l y  s e p a r a t i n g  t h e  w o o d  f r o m  t h e  
b a r k  o f  h e m l o c k  s l a b s  s o  t h a t  t a n n i n  c a n  be  e x t r a c t e d  f r o m  t h e  b a r k  
a n d  t h e  w o o d  c a n  be  u s e d  in  m a k i n g  p a p e r .  T h e s e  s l a b s  a r e  n o w  w a s t e d  
in huge quantities, particularly in the sawmills of the upper penninsula 
of Michigan, because their tannin content is too low to justify extraction 
and their bark content too high for use by pulp mills. Now that the slabs 
can be used for both purposes, the way has been opened for their prof- 
itable processing, and a means of augmenting our domestic tannin supply 
has been provided. 

F o r  r e a l l y  l a r g e  s u p p l i e s  o f  t a n n i n ,  h o w e v e r ,  w e  m u s t  e i t h e r  
c u l t i v a t e  a n e w  t a n n i n - r i c h  a g r i c u l t u r a l  c r o p  a n d  d e v e l o p  t he  t e c h n o l -  
o g y  f o r  e x t r a c t i o n  a n d  u s e  o f  t h e  t a n n i n ,  o r  e l s e  we  m u s t  s e e k  a s u b -  
s t i t u t e  f o r  v e g e t a b l e  t a n n i n s .  I c a n  r e p o r t  s o m e  p r o g r e s s  i n  b o t h  
d i r e c t i o n s .  

As a new vegetable source for tannin we have great hopes 
for a plant of the dock familyj called canaigre, which is native 
to the southwestern part of our country and to northern Mexico. 
The tuberous roots of canaigre are rich in tannin and have been 
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u s e d  f o r  t a n n i n g  l e a t h e r  b y  t h e  I n d i a n s  a n d  M e x i c a n s  f o r  c e n t u r i e s .  
I h a v e  h e r e  o n e  o f  t h e  c a n a i g r e  r o o t s .  I t  a c t u a l l y  r e s e m b l e s  a s w e e t  
p o t a t o ,  a y a r n .  I t  c o n t a i n s  f r o m  25 to 35 p e r c e n t  t a n n i n .  Y o u  w o u l d n ' t  
w a n t  to  e a t  i t .  

%, 

U n d e r  f a v o r a b l e  c o n d i t i o n s  c a n a i g r e  y i e l d s  a b o u t  t e n  t o n s  o f  f r e s h  
r o o t s  to  t h e  a c r e .  We a r e  c u l t i v a t i n g  c a n a i g r e  a t  a n  e x p e r i m e n t a l  
s t a t i o n  a s  a f a r m  c r o p .  We h a v e  d e v e l o p e d  a m e a n s  o f  e x t r a c t i n g  t h e  
t a n n i n  f r o m  t h e  r o o t s .  B y  t h i s  p r o c e s s  we  h a v e  e x t r a c t e d  s o m e  t e n  
t o n s  o f  c a n a i g r e  t a n n i n  in  o u r  p i l o t  p l a n t ,  a n d  t h i s  h a s  b e e n  u s e d  b y  
a l e a t h e r  m a n u f a c t u r e r  i n  t he  p r o d u c t i o n  o f  l e a t h e r ,  w h i c h ,  i n  t u r n ,  
h a s  b e e n  m a d e  i n t o  s h o e s  f o r  e v a l u a t i o n  b y  t h e  Q u a r t e r m a s t e r  C o r p s .  
F r o m  o u r  p r e l i m i n a r y  t e s t s  we  a r e  c o n f i d e n t  t h a t  t h e  o u t c o m e  o f  t h i s  
e v a l u a t i o n  w i l l  be  f a v o r a b l e  to  c a n a i g r e - t a n n e d  l e a t h e r .  We a r e  n o t  
y e t  r e a d y  to  s a y  t h a t  c a n a i g r e  i s  a g r i c u l t u r e ' s  s o l u t i o n  to  t h e  t a n n i n g -  
m a t e r i a l s  p r o b l e m ,  b u t  we  a r e  h o p i n g .  A c t u a l l y  t h e  e c o n o m i c s  o f  t he  
s i t u a t i o n  a r e  n o t  t oo  g o o d ;  b u t  i t  c o u l d  be  a n  e m e r g e n c y  s o u r c e .  

I m i g h t  j u s t  p a u s e  h e r e  a m o m e n t  a n d  e x h i b i t  to y o u  a s a m p l e  o f  
t h e  s o l e  l e a t h e r  m a d e  by  u s i n g  100 p e r c e n t  c a n a i g r e  t a n n i n .  T h e s e  
s a m p l e s  w i l l  be  p u t  o n  t he  t a b l e  a n d  y o u  c a n  e x a m i n e  t h e m  l a t e r .  

I s h o u l d  s a y  j u s t  a w o r d  a b o u t  t he  v e r y  c l o s e  c o o p e r a t i o n  w h i c h  w e  
h a v e  m a i n t a i n e d  f o r  m a n y  y e a r s  w i t h  t h e  Q u a r t e r m a s t e r  C o r p s ,  p a r -  
t i c u l a r l y  i n  t h e  f i e l d  o f  d e v e l o p i n g  a d o m e s t i c  s o u r c e  o f  t a n n i n ,  i m -  
p r o v e d  t y p e s  o f  t a n n a g e s ,  a n d  a l s o  in  o u r  f i b e r  r e s e a r c h ,  w h i c h  I w i l l  
r e f e r  to  l a t e r .  

I n  t a n n i n g  m a t e r i a l s ,  a s  in  m a n y  o t h e r  f i e l d s ,  " s u b s t i t u t e "  u s u a l l y  
m e a n s  " s y n t h e t i c .  " A n u m b e r  o f  s y n t h e t i c  t a n n i n g  m a t e r i a l s  h a v e  b e e n  
d e v e l o p e d  w i t h  s o m e  e x c e l l e n t  p r o p e r t i e s .  B u t  m o s t  o f  t h e s e  a r e  b a s e d  
o n  p e t r o l e u m ,  c o a l ,  o r  o t h e r  c r i t i c a l  m a t e r i a l s ;  s o  t h a t  f r o m  t h e  s t a n d -  
p o i n t  o f  a w a r  e m e r g e n c y  t h e y  t h e m s e l v e s  c o u l d  be  e x p e c t e d  to be  in  
s h o r t  s u p p l y .  

R i g h t  n o w  we  a r e  i n t e r e s t e d  in  a n a t u r a l  s u b s t i t u t e  t a n n i n g  m a -  
t e r i a l  k n o w n  a s  a l d e h y d e  s t a r c h ,  a v e r y  n e w  d e v e l o p m e n t  i n d e e d .  T h i s  
m a t e r i a l  h a s  no t  b e e n  m a d e  a v a i l a b l e  c o m m e r c i a l l y ,  bu t  i s  b e i n g  s t u d i e d  
a t  o u r  n o r t h e r n  l a b o r a t o r y .  O u r  c h e m i s t s  h a v e  f o u n d  a n  e c o n o m i c a l  
w a y  to o x i d i z e  s t a r c h  u s i n g  a h i g h l y  e x p e n s i v e  c h e m i c a l  k n o w n  a s  p e r -  
i o d i c  a c i d .  T h e i r  p r o c e s s  i s  e c o n o m i c a l  b e c a u s e  i t  u s e s  o n l y  a f r a c t i o n  
o f  t h e  p e r i o d i c  a c i d  r e q u i r e d  by  c o n v e n t i o n a l  t e c h n i q u e s ,  a n d  a l s o  p r o -  
v i d e s  f o r  r e c o v e r y  a n d  r e u s e  o f  t he  a c i d .  T h i s  w a s  d o n e  b y  a c l e v e r  
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s y s t e m  of e l e c t r o l y t i c  r e a c t i v a t i o n  of the r e d u c e d  p e r i o d i c  a c i d .  So 
tha t  in e f f ec t  wha t  you  do is c o n s u m e  e l e c t r i c  p o w e r  in e f f e c t i n g  th is  
ox ida t ion .  

In a p r e l i m i n a r y  p a p e r  s o o n  to be p u b l i s h e d ,  the t ann ing  a c t i o n  of  
a l d e h y d e  s t a r c h  w i l l  be s h o w n  to c o m p a r e  f a v o r a b l y  wi th  o t h e r  a l d e h y d e  
t a n n i n g  a g e n t s .  

I have  h e r e  a n u m b e r  of s a m p l e s .  Th i s  is  a s a m p l e  of  the a l d e h y d e  
s t a r c h .  A c t u a l l y  it  looks  v e r y  m u c h  l ike  the o r i g i n a l  m a t e r i a l  f r o m  
w h i c h  it was  d e r i v e d .  I have  a l so  t h r e e  s a m p l e s  of l e a t h e r  h e r e ,  one 
of  wh ich  is a s t r a i g h t  a l d e h y d e - s t a r c h - t a n n e d  c a l f s k i n .  T h e n  we have  
l e a t h e r  m a d e  in  th is  f a s h i o n  and  then  s u p e r i m p o s e d  a d d i t i o n a l  t a n n a g e s  
on t h i s .  In  one  c a s e  we have  r e t a n n e d  wi th  a l u m  s a l t  and in the o t h e r  
wi th  c o m m o n  s a l t .  We ge t  v e r y  i n t e r e s t i n g  a d d i t i o n a l  types  of  p r o p -  
e r t i e s  wi th  t h e s e  added  t a n n a g e s .  

It is  e n t i r e l y  too e a r l y  fo r  us to e x p r e s s  m o r e  than  the m o s t  
g u a r d e d  hopes  fo r  th is  m a t e r i a l ;  but  if a l d e h y d e  s t a r c h  c a n  be d e v e l -  
oped  s u c c e s s f u l l y ,  it  wi l l  not on ly  p r o v i d e  a r e p l a c e m e n t  fo r  q u e b r a c h o  
and  o t h e r  i m p o r t e d  o r  s c a r c e  d o m e s t i c  v e g e t a b l e  t a n n i n s ,  but  it m a y  
a l so  s a v e  c h r o m e ,  a t ann ing  agen t  wh ich  is m u c h  in d e m a n d  in w a r t i m e  
fo r  o t h e r  c r i t i c a l  u s e s .  P r e l i m i n a r y  i n d i c a t i o n s  a r e  that  l e a t h e r s  
t a n n e d  wi th  a l d e h y d e  s t a r c h  w i l l  r e q u i r e  m u c h  l e s s ,  if any ,  c h r o m e  
r e t a n n i n g .  

I n c i d e n t a l l y ,  a g r i c u l t u r a l  r e s e a r c h  on l e a t h e r  h a s  c o m e  up wi th  
a m e a n s  of  r e t a n n i n g  l e a t h e r  wi th  a l u m i n u m  s a l t s  i n s t e a d  of c h r o m e .  
N o r m a l l y  i n s o l e s  a r e  v e g e t a b l e - t a n n e d ;  t h e y  c a n  be c h r o m e - r e t a n n e d  
to i m p r o v e  t h e i r  s e r v i c e a b i l i t y .  W e a r  t e s t s  h a v e  s h o w n  tha t  in  m o s t  
c a s e s  a lum r e t a n n i n g  s i g n i f i c a n t l y  l e n g t h e n s  the w e a r  l i fe of the s h o e s .  
Th i s  d e v e l o p m e n t  po in t s  to the de f in i t e  p o s s i b i l i t y  of  s a v i n g  c o n s i d e r -  
ab le  quan t i t i e s  of  c h r o m e  in t i m e s  of  e m e r g e n c y .  

F i b e r s  

Next  to food,  f i b e r s  a r e  u n q u e s t i o n a b l y  a g r i c u l t u r e ' s  m o s t  b a s i c  
p r o d u c t .  The  g r o w t h  of  s y n t h e t i c  f i b e r s  in the pas t  t e n  o r  t w e n t y  y e a r s  
has  t r u l y  b e e n  p h e n o m e n a l ,  but t hey  have  not  r e m o v e d  co t t on  and woo l  
f r o m  t h e i r  p a r a m o u n t  p o s i t i o n  in o u r  t ex t i l e  i n d u s t r y .  

C O T T O N  d e s e r v e s  m e n t i o n  in a n y  l i s t  of c r i t i c a l  m a t e r i a l s ,  not  
b e c a u s e  t h e r e  is a n y  f o r e s e e a b l e  s u p p l y  s h o r t a g e ,  but b e c a u s e  of i ts  
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a m a z i n g  v e r s a t i l i t y ,  wh ich  p e r m i t s  it to be u s e d  e f f e c t i v e l y  in 
c o u n t l e s s  e m e r g e n c y  a p p l i c a t i o n s .  

Co t ton  s t a t i s t i c s  t e l l  the s t o r y  of a g r i c u l t u r e ' s  a d v a n c e  in the p a s t  
f i f t e e n  y e a r s  wi th  g r e a t  e l o q u e n c e .  Our  y i e l d  of co t ton  p e r  h a r v e s t e d  
a c r e  r o s e  f r o m  237 .9  pounds  in 1939 to 341 .0  pounds  in  1954. In 1939 
we p r o d u c e d  about  11 .8  m i l l i o n  ba l e s  on 23 .8  m i l l i o n  h a r v e s t e d  a c r e s ;  
in  1954 ou r  p r o d u c t i o n  was  o v e r  13.6  m i l l i o n  b a l e s ,  ,wh i l e  o u r  h a r -  
v e s t e d  a c r e a g e  had  d r o p p e d  to l e s s  than  19 .3  m i l l i o n  a c r e s .  

As the w o r l d ' s  l a r g e s t  p r o d u c e r  of co t ton ,  we a r e  n a t u r a l l y  a n x -  
ious  to exp lo i t  the p o s s i b i l i t i e s  of th is  f i b e r  to the f u l l e s t ,  w h e t h e r  i t  
be  to m a i n t a i n  i ts  p r i c e  and  d e m a n d  in p e a c e t i m e ,  o r  to a u g m e n t  o r  
r e p l a c e  s u p p l i e s  of m o r e  c r i t i c a l  m a t e r i a l s  in w a r .  

When  we r e v i e w  the  co t ton  u t i l i z a t i o n  r e s e a r c h  a c h i e v e m e n t s  
of  the p a s t  f i f t e en  y e a r s ,  about  s ix  of wh ich  have  b e e n  w a r  y e a r s ,  we 
a r e  not s u r p r i s e d  to f ind tha t  th i s  o u t s t a n d i n g  p r o d u c t  of A m e r i c a n  
a g r i c u l t u r e  has  b e e n  put  to  m a n y  u s e s  of d i s t i n c t  m i l i t a r y  s i g n i f i c a n c e .  

As you know,  the m a i n  i n g r e d i e n t  of  s m o k e l e s s  p o w d e r  is gun -  
co t ton ,  o r  n i t r o c e l l u l o s e ,  wh ich  is m a d e  by t r e a t i n g  c e l l u l o s e  wi th  
a m i x t u r e  of n i t r i c  and s u l f u r i c  a c i d s .  A p r i n c i p a l  s o u r c e  of  the 
c e l l u l o s e  a r e  the wool ly ,  s h o r t  f i b e r s ,  c a l l e d  " l i n t e r s ,  " w h i c h  a d h e r e  
to the c o t t o n s e e d  a f t e r  g inn ing  has  r e m o v e d  the l o n g e r  f i b e r s ,  wh ich  
we c a l l  " l i n t .  " 

So g r e a t  was  o u r  co t ton  p r o d u c t i o n  d u r i n g  W o r l d  W a r  II tha t  it  
m e t  a l l  of o u r  l i n t e r s  r e q u i r e m e n t .  But ,  a n t i c i p a t i n g  a p o s s i b l e  l i n t e r s  
s h o r t a g e ,  o u r  e n g i n e e r s  d e s i g n e d  a m a c h i n e  that  c a n  be u s e d  to cut  low-  
g r a d e ,  s h o r t - s t a p l e  co t t on  in to  s h o r t e r  l eng ths  s u i t a b l e  for  m a k i n g  
n i t r o c e l l u l o s e .  As a r e s u l t  of th is  w o r k ,  t h e r e  is now r e a d y  fo r  any  
f u t u r e  e m e r g e n c y  a m a c h i n e  that  can  cut  10 .5  tons of co t t on  l in t  o r  
l i n t e r s  p e r  h o u r .  It was  d e s i g n e d  to f u r n i s h  an  a d e q u a t e  s u p p l y  of 
r a w  m a t e r i a l  fo r  a $ 2 - m i l l i o n  c e l l u l o s e - p u r i f i c a t i o n  p lan t ,  wh ich  the 
W a r  P r o d u c t i o n  B o a r d  was  bu i ld ing  in 1945 to expand  p r o d u c t i o n  of 
c h e m i c a l  c e l l u l o s e .  

P r o v i d i n g  a m m u n i t i o n  m i g h t  be one of c o t t o n ' s  m o s t  s p e c t a c u l a r  
w a r t i m e  jobs ,  but i t ' s  f a r  f r o m  be ing  its on ly  i m p o r t a n t  one .  Cot ton ,  
fo r  e x a m p l e ,  is  m o r e  a m e n a b l e  to f l a m e - r e s i s t a n t  t r e a t m e n t  than  any  
m a n m a d e  f i b e r  wi th  the e x c e p t i o n  of v i s c o s e  r a y o n .  In v iew of the 
obv ious  m i l i t a r y  i m p o r t a n c e  of f l a m e  r e s i s t a n c e  in f a b r i c s ,  we have  
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w o r k e d  c l o s e l y  with the Q u a r t e r m a s t e r  C o r p s  in the d e v e l o p m e n t  of 
two new t r e a t m e n t s ,  one of wh ich  is be ing  app l i ed  c o m m e r c i a l l y  and 
the o t h e r  is r e a d y  fo r  c o m m e r c i a l  u s e .  The  a d v a n t a g e  of t h e s e  t r e a t -  
m e n t s  is t h e i r  d u r a b i l i t y  to l a u n d e r i n g  and d r y  c l e a n i n g - - p r o p e r t i e s  
long s o u g h t  fo r  f i r e  r e t a r d a n t s .  

Mi ldew and r o t  r e s i s t a n c e  a r e  two o t h e r  p r o p e r t i e s  of e x t r e m e  
m i l i t a r y  i m p o r t a n c e  for  f a b r i c s ,  s u c h  as those  u s e d  for  t a r p a u l i n s ,  
t e n t a g e ,  and s a n d b a g s .  Now in l i m i t e d  c o m m e r c i a l  p r o d u c t i o n  is a 
new m a t e r i a l  m a d e  by r e a c t i n g  co t ton  c h e m i c a l l y  wi th  a c e t i c  a c i d ,  
c a l l e d  "pa  co t ton"  ( a f t e r  the " p a r t i a l  a c e t y l a t i o n "  p r o c e s s ) ,  wh ich  
has  e x c e l l e n t  r e s i s t a n c e  to d e t e r i o r a t i o n  c a u s e d  by h e a t  and m i c r o -  
o r g a n i s m s .  H e n c e  it is not on ly  i d e a l  as  a m i l i t a r y  t e n t a g e  and 
e q u i p a g e  f a b r i c ,  but i ts  h e a t  r e s i s t a n c e  m a k e s  it an  e x c e l l e n t  s t a n d b y  
m a t e r i a l  fo r  m i l i t a r y  p o w d e r  b a g s .  

The  v a l u e  of th is  d e v e l o p m e n t  has  b e e n  f u r t h e r  e n h a n c e d  by the 
d i s c o v e r y  that  if co t ton  is dyed with c e r t a i n  L igh t - s t ab le  vat  dyes  and 
then  p a r t i a l l y  a c e t y l a t e d ,  it has  e x c e l l e n t  sun l igh t  r e s i s t a n c e .  A two-  
fold o r  t h r e e f o l d  i n c r e a s e  in the o u t d o o r  s e r v i c e  l ife of co t tons  g i v e n  
this  double  t r e a t m e n t  is i n d i c a t e d  by r e c e n t  w e a t h e r i n g  t e s t s .  

E x t r a - d e n s e ,  l i g h t w e i g h t  co t t on  f a b r i c s  that  a r e  h i g h l y  r e s i s t a n t  
to w a t e r  and wind,  and that  a r e  at the s a m e  t ime  w a t e r  v a p o r  p e r -  
m e a b l e ,  have  b e e n  d e v e l o p e d  by o u r  l a b o r a t o r i e s  for  s p e c i a l  f l ight  
c l o t h i n g  and r a i n w e a r .  T h e s e  can  be woven  on s t a n d a r d  l o o m s  thanks  
to a n a t t a c h m e n t  i n v e n t e d  by ou r  e n g i n e e r s ,  which  p e r m i t s  a m u c h  
h i g h e r  p i c k a g e  than  n o r m a l l y  to be c o m p r e s s e d  into the f a b r i c  s t r u c t u r e .  
Th i s  a t t a c h m e n t  a l so  m a k e s  it p o s s i b l e  to w e a v e  h e a v y  t en t age  and t a r -  
p a u l i n  f a b r i c s  on l o o m s  d e s i g n e d  fo r  l ight  f a b r i c s ,  thus expand ing  ou r  
i n d u s t r i a l  c a p a c i t y  to m a k e  t h e s e  c r i t i c a l  m a t e r i a l s .  

Cot ton  i s ,  of c o u r s e ,  no n e w c o m e r  to the hosp i t a l ;  but an  e n t i r e l y  
new m e d i c a l  use  for  it was  Opened up a few y e a r s  ago w h e n  ou r  s c i -  
e n t i s t s  found a way  to k ink and c r i m p  the y a r n s  in co t ton  g a u z e  by 
m e r c e r i z a t i o n .  The  r e s u l t  is a s u r g i c a l  bandage  wi th  s e l f - c l i n g i n g  
and e l a s t i c  p r o p e r t i e s  wh ich  p e r m i t s  bandag ing  of a n y  p o r t i o n  of the 
body  wi thou t  r e s t r i c t i o n  on m o v e m e n t  of the b a n d a g e d  a r e a .  Not on ly  
a r e  t h e s e  co t ton  b a n d a g e s  m u c h  c h e a p e r  than  the e l a s t i c  b a n d a g e s  u s e d  
h e r e t o f o r e - - t h e  A r m e d  F o r c e s ,  we a r e  to ld ,  s a v e d  f ive m i l l i o n  d o l l a r s  
t h r o u g h  t h e i r  use  l a s t  y e a r  a l o n e - - b u t  t hey  have  p r o v e d  d e f i n i t e l y  s u -  
p e r i o r  for  c e r t a i n  c r i t i c a l  i n j u r i e s .  
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I h a v e  s t r e s s e d  the  wide  a v a i l a b i l i t y  of c o t t o n  in t h i s  c o u n t r y .  
T h e r e  is  one  e x c e p t i o n  to be m a d e  to th i s  g e n e r a l i z a t i o n ,  and  t ha t  
c o n c e r n s  e x t r a - l o n g - s t a p l e  c o t t o n ,  w h i c h  b e c o m e s  c r i t i c a l  in  any  
w a r  e m e r g e n c y  b e c a u s e  i t  is  r e q u i r e d  fo r  h i g h - s p e e d  s e w i n g  t h r e a d  
and  f a b r i c s  w h i c h  a r e  to be c o a t e d ,  s u c h  as  b a l l o o n  c l o t h  and a i r -  
p i a n e  c l o t h .  It is  a l s o  u s e d  as  f ine w i r e  i n s u l a t i o n  and  fo r  m a k i n g  
s l e e p i n g - b a g  and  p a r a c h u t e - h a r n e s s  f a b r i c s ,  b y r d  c l o t h  f o r  a r c t i c  
c l o t h i n g ,  and  t y p e w r i t e r  r i b b o n  t ape .  

Now,  m o s t  of o u r  e x t r a - l o n g - s t a p l e  c o t t o n  is k a r n a k ,  w h i c h  c o m e s  
f r o m  E g y p t ,  a l t h o u g h  we h a v e  had  in th i s  c o u n t r y  e v e r  s i n c e  b e f o r e  
W o r l d  W a r  I a s m a l l  p r o d u c t i o n  of s o - c a l l e d  " A m e r i c a n - E g y p t i a n "  
c o t t o n .  In t i m e s  of w a r ,  o u r  p r o d u c t i o n  of A m e r i c a n - E g y p t i a n  c o t t o n  
~ends to r i s e  to m e e t  m i l i t a r y  r e q u i r e m e n t s ;  but  w h e n  p e a c e  is  r e -  
s t o r e d ,  it  f a l l s .  As c o m p a r e d  to the s h o r t e r - s t a p l e  u p l a n d  v a r i e t i e s ,  
A m e r i c a n - E g y p t i a n  c o t t o n  is  not  a p r o f i t a b l e  c r o p ;  the  y i e l d  is  not  a s  
h igh  and  the  un i t  c o s t  of p r o d u c t i o n  is  m u c h  g r e a t e r .  

In r e c e n t  y e a r s ,  h o w e v e r ,  p r o d u c t i o n  of  A m e r i c a n - E g y p t i a n  c o t t o n  
h a s  b e e n  s t i m u l a t e d ,  f i r s t  by  a p r i c e - g u a r a n t e e  p r o g r a m  and  t h e n  as  
a r e s u l t  of a c r e a g e  r e s t r i c t i o n s  on u p l a n d  v a r i e t i e s .  We p r o d u c e d  an  
a v e r a g e  of n e a r l y  6 1 , 5 0 0  r u n n i n g  b a l e s  a y e a r  f r o m  1950 to 1954,  as  
a g a i n s t  4, 000 b a l e s  in 1949.  But  e v e n  in  t h e s e  r e c o r d  y e a r s  o u r  p r o -  
d u c t i o n  was  f a r  be low  o u r  i m p o r t s ,  e x c e p t  fo r  1951, w h e n  o u r  i m p o r t s  
f e l l  to an  a l m o s t  u n p r e c e d e n t e d  low.  

In the l a s t  c o u p l e  of  y e a r s  a new v a r i e t y  of e x t r a - l o n g - s t a p l e  
c o t t o n ,  c a l l e d  p i m a  S - l ,  has  b e e n  i n t r o d u c e d  to r e p l a c e  the  o ld  p i m a  
32, the  A m e r i c a n - E g y p t i a n  c o t t o n  I r e f e r r e d  to .  A c o m p l i c a t e d  c r o s s  
i n v o l v i n g  s e v e r a l  l o n g - s t a p l e  v a r i e t i e s  of  c o t t o n  o u t y i e l d s  p i m a  32 by 
20 p e r c e n t  and  l o w e r s  p i c k i n g  c o s t s  by 16 p e r c e n t ,  so  tha t  g r o w e r s  
b e l i e v e  t h e y  can  m a k e  a good  p r o f i t  by s e l l i n g  i t  at  a l o w e r  s u p p o r t  
price. 

Pilot-plant evaluation of pima S-I has shown that it spins into 

more uniform, stronger yarns than Egyptian karnak cotton, and that 
the yarns are approximately as strong as those made from pima 32. 
The general processing efficiency of pima S-I was found to be equal 
to that of either karnak or pima 32. If it can be made to compete 
pricewise with karnak, it might be the end of a long era of dependence 
on a foreign source for a very vital material. 

The outlook for wool is in contrast to that for cotton. Our 
production of domestic wool has declined about 35 percent from the 
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p r e w a r  a v e r a g e .  We a r e  p r o d u c i n g  b a r e l y  e n o u g h  to m e e t  o n e -  
t h i r d  o f  o u r  d o m e s t i c  r e q u i r e m e n t s .  

C a u s i n g  us g r e a t  c o n c e r n  is  t he  r a p i d i t y  wi th  w h i c h  r a n g e l a n d  
h a s  b e e n  c o n v e r t e d  in  r e c e n t  y e a r s  to c a s h  c r o p s ,  e s p e c i a l l y  w h e a t .  
F o r  e x a m p l e ,  in  M o n t a n a  a l o n e  a b o u t  4 m i l l i o n  a c r e s  of  g r a z i n g  l a n d  
h a s  b e e n  thus  r e l e a s e d  s i n c e  1939. T h e  N a t i o n a l  Wool  A c t  of  1954 
o f f e r s  i n c e n t i v e s  f o r  the  d o m e s t i c  p r o d u c t i o n  of  woo l ,  a n d  t h e r e  is  
e v i d e n c e  t h a t  a s  a r e s u l t  of  t h i s  l e g i s l a t i o n  s o m e  c r o p l a n d s  a r e  b e i n g  
t u r n e d  b a c k  in to  r a n g e .  

In  the  e v e n t  of  w a r ,  we c o u l d  e x p e c t  o u r  w o o l  r e q u i r e m e n t s  to 
s o a r ,  a s  t h e y  h a v e  in  p r e v i o u s  c o n f l i c t s .  F r o m  1940 to 1941,  f o r  
e x a m p l e ,  o u r  p e r  c a p i t a  c o n s u m p t i o n  of  w o o l  r o s e  f r o m  3 .1  to 4 . 9  
p o u n d s ,  and  i t  r e m a i n e d  a t  o v e r  4 p o u n d s  t h r o u g h o u t  the  w a r .  We 
c a n n o t  c o u n t  h e a v i l y  on  o t h e r  n a t i o n s  of  the  W e s t e r n  H e m i s p h e r e  to 
m a k e  up o u r  e m e r g e n c y  s h o r t a g e s .  A l t h o u g h  s o m e  w o o l  d o e s  c o m e  
f r o m  A r g e n t i n a  and  P a r a g u a y ,  m o s t  of  the  f ine  m e r i n o  w o o l  we r e -  
q u i r e  m u s t  be i m p o r t e d  e i t h e r  f r o m  A u s t r a l i a  o r  the  U n i o n  of  Sou th  
A f r i c a .  

H e r e  is  a n o t h e r  i n s t a n c e  w h e r e  u t i l i z a t i o n  r e s e a r c h ,  w i t h  no 
d i r e c t  m o t i v e  o t h e r  t h a n  to s t r e n g t h e n  an  a g r i c u l t u r a l  i n d u s t r y ,  m a y  
h e l p  in  the  s o l u t i o n  of  an  e m e r g e n c y  p r o b l e m .  We h a v e  done  a g r e a t  
d e a l  of  w o r k  to o v e r c o m e  the  p r i n c i p a l  d r a w b a c k  of  w o o l - - i t s  s h r i n k -  
a g e  p r o p e r t i e s .  Soon  we h o p e  t h a t  t he  r e s u l t s  of  c o m m e r c i a l  t e s t s  of  
o u r  d e v e l o p m e n t s  w i l l  g a i n  a p l a c e  f o r  w o o l  in the l a u n d e r a b l e  g a r -  
m e n t  m a r k e t .  I f  t h i s  c a n  be d o n e ,  we c a n  f o r e s e e  a n  e v e n  g r e a t e r  
c i v i l i a n  d e m a n d  f o r  wool ,  w h i c h ,  in t u r n ,  w i l l  f u r t h e r  s t i m u l a t e  i t s  
p r o d u c t i o n ,  so  t h a t  a g r e a t e r  c a p a c i t y  w i l l  e x i s t  i f  a n d  w h e n  i t  i s  d e -  
m a n d e d  by  a m i l i t a r y  e m e r g e n c y .  

How a b o u t  t h e  s y n t h e t i c s  ? W e l l ,  one  of  the  r e a s o n s  o u r  w o o l  
g r o w e r s  a r e  not  g e t t i n g  e n o u g h  f o r  t h e i r  p r o d u c t  to m a k e  i t  p r o f i t a b l e  
f o r  t h e m  to e x p a n d  p r o d u c t i o n  is  t ha t  the  s y n t h e t i c s  a r e  to a l a r g e  
e x t e n t  t a k i n g  t h e i r  m a r k e t  a w a y  f r o m  t h e m .  T h e  s y n t h e t i c s  a r e  
" t a i l o r m a d e "  to h a v e  s p e c i a l  a d v a n t a g e s  o v e r  w o o l .  But  e v e n  in  o u r  
c i v i l i a n  f a b r i c s ,  the  s y n t h e t i c s  a r e  f o r  the  m o s t  p a r t  u s e d  as  b l e n d s  
w i t h  w o o l  r a t h e r  t h a n  a s  o u t r i g h t  s u b s t i t u t i o n s .  T h i s  is  b e c a u s e ,  in  
s p i t e  of  the  l i m i t a t i o n s  of  woo l ,  we a r e  not  a b l e ,  as  y e t  a t  l e a s t ,  to 
g e t  ou t  o f  the  t e s t  tube  e v e r y t h i n g  in  an  a p p a r e l  f i b e r  t h a t  we h a v e  b e e n  
a c c u s t o m e d  to g e t t i n g  f r o m  the  s h e e p ' s  b a c k - - f a c t o r s  s u c h  a s  w a r m t h ,  
a n d  m o i s t u r e  a b s o r p t i o n ,  w h i c h  is v e r y  c l o s e l y  r e l a t e d ;  a n d  t h e s e  a r e  
v e r y  i m p o r t a n t  p r o p e r t i e s .  
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T h e n ,  a g a i n ,  we  m u s t  r e m e m b e r  t h a t  s y n t h e t i c s  t h a t  c o m e  f r o m  
m i n e r a l  s o u r c e s ,  a s  m o s t  s y n t h e t i c  f i b e r s  do ,  a r e  l i k e l y  t h e m s e l v e s  
to  be  s h o r t  in  a n y  e m e r g e n c y ;  s o  we c a n ' t  g l i b l y  p a r a p h r a s e  M a r i e  
A n t o i n e t t e ' s  f a m o u s  l i n e  to r e a d :  " I f  t h e y  c a n ' t  g e t  w o o l ,  l e t  t h e m  
w e a r  s y n t h e t i c s  !"  

T h e r e  i s  o n e  s y n t h e t i c ,  h o w e v e r ,  w h i c h  h a s  a v e g e t a b l e  b a s e  a n d  
i s  b e i n g  u s e d  c o m m e r c i a l l y  w i t h  g r e a t  s u c c e s s  a s  a b l e n d  w i t h  o t h e r  
f i b e r s ,  i n c l u d i n g  w o o l .  I a m  s p e a k i n g  o f  v i c a r a ,  w h i c h  is  m a d e  f r o m  
z e i n ,  a p r o t e i n  o f  c o r n ,  by  a p r o c e s s  d e v e l o p e d  a t  o u r  l a b o r a t o r i e s  
i n  1 9 4 3 - 4 9 .  A w i d e  v a r i e t y  o f  c i v i l i a n  t e x t i l e  n e e d s  a r e  b e i n ~  s u p p l i e d  
w i t h  b l e n d s  c o n t a i n i n g  a s  m u c h  a s  50 p e r c e n t  v i c a r a .  

B e f o r e  w e  l e a v e  t h e  s u b j e c t  o f  f i b e r s ,  we  m u s t  m e n t i o n  t h e  h i g h l y  
c r i t i c a l  f i b e r s  u s e d  in  c o r d a g e - - t h e  h a r d  f i b e r s  s u c h  a s  a b a c a ,  s i s a l ,  
a n d  h e n e q u i n ,  a n d  t h e  s o f t  f i b e r s ,  s u c h  a s  j u t e ,  w h i c h  c a n n o t  be  p r o -  
d u c e d  in  t h e  U n i t e d  S t a t e s ,  b e c a u s e  o f  o u r  l a c k  o f  s u i t a b l e  c l i m a t e  
c o n d i t i o n s .  

We  i m p o r t  a n n u a l l y  a b o u t  400 m i l l i o n  p o u n d s  o f  t r o p i c a l  h a r d  
f i b e r s  a n d  a b o u t  800 m i l l i o n  p o u n d s  o f  s e m i t r o p i c a l  s o f t  f i b e r s .  A b a c a ,  
w h i c h  h a s  a h i g h  r e s i s t a n c e  to  s e a  w a t e r  a n d  h e n c e  is  u s e d  a l m o s t  e x -  
c l u s i v e l y  in  m a r i n e  c o r d a g e  a n d  n e t s ,  c o m e s  p r i n c i p a l l y  f r o m  t h e  
P h i l i p p i n e s ,  a l t h o u g h  s o m e  C e n t r a l  A m e r i c a n  c o u n t r i e s  c a n  a l s o  g r o w  
i t .  S i s a l ,  w h i c h  i s  u s e d  m a i n l y  f o r  f a r m  r o p e ;  b a l e r ,  b i n d e r ,  a n d  
w r a p p i n g  t w i n e ;  u p h o l s t e r y  a n d  p a d d i n g ;  w i r e  r o p e  c e n t e r s ;  a n d  r e -  
i n f o r c e m e n t s  i n  p a p e r  a n d  p l a s t i c s ,  c o m e s  m a i n l y  f r o m  B r i t i s h  E a s t  
A f r i c a ,  a n d  m o r e  r e c e n t l y  to  a l a r g e  e x t e n t  f r o m  B r a z i l .  H e n e q u i n  
c o m e s  m a i n l y  f r o m  M e x i c o ;  i t  is  m o r e  o r  l e s s  i n t e r c h a n g e a b l e  i n  i t s  
a p p l i c a t i o n s  w i t h  s i s a l .  J u t e ,  w h i c h  g o e s  i n to  b u r l a p ,  b a g g i n g ,  a n d  
C o t t o n - b a l e  w r a p p i n g ,  c o m e s  a l m o s t  e x c l u s i v e l y  f r o m  P a k i s t a n  a n d  
I n d i a .  

F o r  a n y  f i b e r  s h o r t a g e ,  we f i r s t  t u r n  n a t u r a l l y  to  c o t t o n .  D u r i n g  
W o r l d  W a r  II ,  w h e n  s h o r t a g e s  o f  h e n e q u i n  a n d  s i s a l  t h r e a t e n e d ,  we  
t r i e d  b i n d i n g  o u r  c r o p s  w i t h  a n  a l l - c o t t o n  t w i n e ;  bu t  t h e  c o s t  o f  p r o -  
d u c i n g  s u c h  a t w i n e  o f  s u f f i c i e n t  h a r d n e s s  f o r  s a t i s f a c t o r y  s e r v i c e  
p r o v e d  to be  q u i t e  h i g h .  S i n c e  s o m e  h a r d  f i b e r s  w e r e  a v a i l a b l e ,  t h e  
D e p a r t m e n t  o f  A g r i c u l t u r e  s u b s i d i z e d  t he  c o n s u m p t i o n  o f  l o w - g r a d e  
c o t t o n  a s  c o t t o n  y a r n  c o r e s  f o r  b i n d e r  t w i n e ;  a n d  t h e  h a r d - f i b e r  s u p p l y  
w a s  e x t e n d e d  b y  t h e  u s e  o f  t w i n e  w i t h  3 0 - p e r c e n t  c o t t o n  c o n t e n t .  

T h e  f o r t u n a t e  t h i n g  a b o u t  m o s t  o f  t h e s e  c o r d a g e  f i b e r s  i s  t h a t  
t h e y  t h r i v e  in  the  t e m p e r a t e  a n d  t r o p i c a l  c l i m a t e s  o f  t h e  W e s t e r n  
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H e m i s p h e r e .  H e n c e ,  a l t hough  A m e r i c a n  a g r i c u l t u r e  m a y  be unab l e  
to s u p p l y  t h e m ,  t h e y  shou ld  be a v a i l a b l e  for  i m p o r t  even  in w a r  c o n -  
d i t i o n s .  The  on ly  m a j o r  e x c e p t i o n  is j u t e ,  a l m o s t  a l l  of w h i c h  c o m e s  
f r o m  P a k i s t a n  and  Ind ia .  The  l a t e s t  a v a i l a b l e  s t a t i s t i c s  e s t i m a t e  o u r  
i m p o r t s  of r a w  ju te  to have  r u n  b e t w e e n  100 and 200 m i l l i o n  p o u n d s  
a n n u a l l y  for  the pa s t  few y e a r s ,  and our  i m p o r t s  of b u r l a p  and  o t h e r  
m a n u f a c t u r e d  ju te  p r o d u c t s  b e t w e e n  500 and 600 m i l l i o n  p o u n d s .  

Our  c o n c e r n  about  an  a d e q u a t e  s u p p l y  of a s a t i s f a c t o r y  s u b s t i t u t e  
fo r  ju te  was  r e f l e c t e d  in e f f o r t s  m a d e  by the C o m m o d i t y  C r e d i t  C o r -  
p o r a t i o n  in 1950 to e s t a b l i s h  a k e n a f  i n d u s t r y  in this  c o u n t r y .  The  
CCC fo r  two y e a r s  bought  the s e e d  and m a d e  it a v a i l a b l e  to g r o w e r s ,  
wi th  a g u a r a n t e e  to p u r c h a s e  the f i b e r .  Thus  the n u c l e u s  of a k e n a f  
i n d u s t r y  was  e s t a b l i s h e d  in the F l o r i d a  E v e r g l a d e s .  In a d d i t i o n ,  
s i z a b l e  q u a n t i t i e s  of  k e n a f  cou ld  be p r o d u c e d  in an e m e r g e n c y  in Cuba ,  
M e x i c o ,  C o l o m b i a ,  Ha i t i ,  and G u a t e m a l a .  

S t i l l  a n o t h e r  p o s s i b l e  s u b s t i t u t e  for  ju te  is p h o r m i u m ,  wh ich  h a s  
b e e n  g r o w n  in the t e m p e r a t e  a r e a  a l o n g  the P a c i f i c  c o a s t  b e t w e e n  San 
F r a n c i s c o ,  C a l i f o r n i a ,  and Coos  Bay ,  O r e g o n ,  P h o r m i u m ,  o r  New 
Z e a l a n d  f lax ,  as it is  s o m e t i m e s  c a l l e d  b e c a u s e  it is  e x t e n s i v e l y  u s e d  
in tha t  c o u n t r y ,  is  not on ly  c o n s i d e r e d  a s a t i s f a c t o r y  s u b s t i t u t e  for  j u t e ,  
but it  is a l so  s u i t a b l e  for  c o r d a g e  p u r p o s e s .  

As a s u b s t i t u t e  for  a b a c a ,  we a r e  s t i l l  i n t e r e s t e d  in s a n s e v i e r i a ,  
w h i c h  is u n d e r  e x p e r i m e n t a l  d e v e l o p m e n t  in F l o r i d a .  One s p e c i e s  
in  p a r t i c u l a r  has  b e e n  found to y i e l d  r e l a t i v e l y  long f i b e r ,  to be to l -  
e r a n t  to co ld ,  and to g ive  a h igh y i e ld  p e r  a c r e .  

The  D e p a r t m e n t  of  A g r i c u l t u r e  f r o m  t i m e  to t i m e  has  t h r o u g h  
s u b s i d y  e n c o u r a g e d  the d e v e l o p m e n t  of s u c h  i n d u s t r i e s .  At the m o -  
m e n t  we a r e  not s e l f - s u f f i c i e n t  in c o r d a g e  f i b e r s ;  but we cou ld  go a 
long  w a y  in  an e m e r g e n c y ,  I b e l i e v e ,  to b e c o m e  so .  

O t h e r  C o n t r i b u t i o n s  of A g r i c u l t u r e  to M i l i t a r y  P r e p a r e d n e s s  

In p r e p a r a t i o n  fo r  th is  l e c t u r e ,  I looked  o v e r  s o m e  of the d e v e l o p -  
m e n t s  of o u r  four  u t i l i z a t i o n  l a b o r a t o r i e s  d u r i n g  the pas t  f i f t e en  y e a r s  
o r  so  of t h e i r  e x i s t e n c e ;  and in a d d i t i o n  to t hose  tha t  I have  r e v i e w e d  
for  you  th is  m o r n i n g  wi th  s o m e  l i t t l e  d e t a i l ,  I found s c o r e s  of th ings  
of de f in i t e  m i l i t a r y  i n t e r e s t .  Some  of  t hem a r e  so  i m p o r t a n t  I c a n ' t  
c l o s e  wi thou t  at  l e a s t  m e n t i o n i n g  t h e m .  
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We found ways  of m a k i n g  a d h e s i v e s  f r o m  s u c h  d i v e r s e  a g r i c u l -  
t u r a l  p r o d u c t s  as  p e a n u t s ,  c o t t o n s e e d ,  p o u l t r y  f e a t h e r s ,  c h e e s e  whey ,  
s k i m - m i l k  c a s e i n ,  and s o y b e a n s .  When  c o r n  was  s h o r t ,  we d e v i s e d  
m e a n s  of  m a k i n g  a l c o h o l  f r o m  w h e a t .  We have  found tha t  g r o u n d  
c o r n c o b s  m a k e  an  e x c e l l e n t  c l e a n i n g  agen t  for  a i r p l a n e  e n g i n e s .  In 
p l a c e  of i m p o r t e d  c o r k ,  n o r e s e a l ,  a d e v e l o p m e n t  of one  of ou r  l ab -  
o r a t o r i e s  f r o m  p e a n u t - s h e l l  pi th  and o t h e r  a g r i c u l t u r a l  p r o d u c t s ,  c a n  
be u,~ed in the fn,-,~ of th in  d i sks  for  l in ing  c r o w n - s e a l  bo t t l e  c a p s .  

We have  p l a y e d  an i m p o r t a n t  p a r t  in the d e v e l o p m e n t  of  the " w o n -  
d e r  d r u g s "  of th is  g e n e r a t i o n .  To one of o u r  l a b o r a t o r i e s  goes  the 
c r e d i t  fo r  d e v e l o p i n g  a p r a c t i c a b l e  p r o c e s s  to m a n u f a c t u r e  p e n i c i l l i n ,  
a d e v e l o p m e n t  tha t  u s h e r e d  in the age  of the a n t i b i o t i c s .  Our  c h e m i s t s  
have  d i s c o v e r e d  the p o t e n t i a l i t i e s  of the d r u g s  r u t i n  and q u e r c e t i n  for  
t r e a t i n g  m a n y  b l o o d - v a s c u l a r  d i s o r d e r s .  O t h e r  d r u g s  on w h i c h  we 
have  done s i g n i f i c a n t  w o r k  a r e  c o r t i s o n e ,  b e l l a d o n n a ,  h e n b a n e ,  s t r a -  
m o n i u m ,  and d i g i t a l i s .  The  a m a z i n g  b l o o d - v o l u m e  e x p a n d e r ,  d e x t r a n ,  
is  a p r o d u c t  of o u r  r e s e a r c h .  We have  done s o m e  w o r k  on m e t h o d s  
of p r o d u c i n g  the v i t a m i n s  n i ac in ,  n i a c i n a m i d e ,  and  c a r o t e n e .  In  the 
e v e n t  tha t  ou r  i m p o r t s  of op ium a r e  cut  off,  we have  a p r o c e s s  for  
r e c o v e r i n g  m o r p h i n e  f r o m  d o m e s t i c a l l y  g r o w n  poppy  c a p s u l e s .  In 
W o r l d  W a r  I_I, w h e n  g l y c e r i n e  was  t aken  out  of ou r  t o b a c c o  c a n s  fo r  
m o r e  c r i t i c a l  u s e s ,  a b land  apple  s i r u p  was  d e v e l o p e d  as a s u b s t i t u t e  
h u m e c t a n t  

S o m e  C r i t i c a l  M a t e r i a l s  that  A g r i c u l t u r e  N e e d s  

I hope  I h a v e n ' t  c r e a t e d  the i m p r e s s i o n  this  m o r n i n g  that  a g r i -  
c u l t u r e  is the m a g i c i a n ' s  ha t  f r o m  which  c a n  be p r o d u c e d  at  wi l l  
p r a c t i c a l l y  a l l  the r a b b i t s  n e e d e d  for  any  w a r  e m e r g e n c y .  The  m i l i -  
t a r y  p l a n n e r s  who t u r n  to a g r i c u l t u r e  for  a h o s t  of c r i t i c a l  i t e m s  m u s t  
be p r e p a r e d  to pay  s o m e t h i n g  fo r  t hem;  and at l e a s t  p a r t  of  the  c u r -  
r e n c y  m u s t  be in o t h e r  c r i t i c a l  m a t e r i a l s .  The  co t ton  f i g u r e s  I quoted  
a wh i l e  ago r e f l e c t  what  a l m o s t  a m o u n t s  to a r e v o l u t i o n  in a g r i c u l t u r a l  
p r a c t i c e s .  A g r i c u l t u r e  is j u s t  as d i f f e r e n t  t oday  f r o m  what  it  was  
b e f o r e  W o r l d  W a r  II as  you r  m e t h o d s  of f igh t ing  the next  w a r ,  if  it 
s hou ld  c o m e ,  wi l l  be d i f f e r e n t  f r o m  those  u s e d  in the l a s t  one .  

You s h o u l d  be p r e p a r e d  to pay  in at  l e a s t  t h r e e  m a j o r  a r e a s :  
s t e e l ,  c h e m i c a l s ,  and s c i e n t i f i c  and t e c h n i c a l  m a n p o w e r .  The  g r e a t e r  
need  fo r  s t e e l  on the f a r m  is r e f l e c t e d  in t h e s e  i n c r e a s e s  in h e a v y  f a r m  
m a c h i n e r y  f r o m  1940 to 1955: f a r m  and g a r d e n  t r a c t o r s  f r o m  1 ,545 ,  000 
to 4, 750, 000, m o t o r t r l : c k s  on the f a r m  f r o m  1 , 0 4 7 , 0 0 0  to 2 , 7 5 0 , 0 0 0 ,  
and  g r a i n  c o m b i n e s  f r o m  190, 000 to 960, 000. 
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W h e n  you  a r e  c a l c u l a t i n g  y o u r  m i l i t a r y  n e e d s  fo r  c h e m i c a l s ,  
you  w i l l  h a v e  to pu t  a g r i c u l t u r e  down f o r  s e v e r a l  t i m e s  as  m u c h  
as  y o u  did  b e f o r e  i f  you  e x p e c t  to t ake  a d v a n t a g e  of  the  m u l t i p l i e d  
p r o d u c t i o n  t ha t  w i d e r  u s e  of  f e r t i l i z e r s  on  the  f a r m  has  m a d e  p o s -  
s i b l e .  O u r  c o n s u m p t i o n  of  a l l  f e r t i l i z e r s  was  2 2 , 5 0 0 , 0 0 0  tons  l a s t  
y e a r :  in  1939 i t  was  7 , 9 9 3 ,  000 t o n s .  Many  of  the  n e e d s  of  the  f e r -  
t i l i z e r  i n d u s t r y  f o r  c h e m i c a l s  s u c h  as  n i t r o g e n ,  s u l f u r ,  s u l f u r i c  a c i d ,  
p o t a s h ,  and  l i m e  a r e  a l s o  the n e e d s  of  o t h e r  w a r  i n d u s t r i e s .  

S o m e  i d e a  of  the e x t e n t  of  a g r i c u l t u r e ' s  n e e d s  f o r  c r i t i c a l  m a -  
t e r i a l s  is  p r o v i d e d  by the f ac t  t ha t  now,  in p e a c e t i m e ,  f a r m e r s  a r e  
u s i n g  a n n u a l l y  m o r e  t h a n  6 . 5  m i l l i o n  tons  of  f i n i s h e d  s t e e l ,  50 m i l -  
l i on  t ons  of  c h e m i c a l  m a t e r i a l s ,  1 7 . 5  b i l l i on  g a l l o n s  of  c r u d e  p e t r o -  
l e u m ,  285 m i l l i o n  p o u n d s  of  r a w  r u b b e r ,  and  22 b i l l i o n  k i l o w a t t - h o u r s  
o f  e l e c t r i c a l  p o w e r .  

F i n a l l y ,  I wan t  to r e t u r n  to a s u b j e c t  I m e n t i o n e d  at  the  b e g i n n i n g - -  
t h a t  of  s c i e n t i f i c  and  t e c h n i c a l  m a n p o w e r .  T h e  m e c h a n i z a t i o n  of  a g r i -  
c u l t u r e  ha s  f r e e d  fo r  m i l i t a r y  s e r v i c e  a l a r g e  b o d y  of  y o u n g  m e n  who 
o t h e r w i s e  wou ld  be v i t a l  to m a i n t e n a n c e  of o u r  a g r i c u l t u r a l  o u t p u t .  
T h e  n u m b e r  of  p e o p l e  e m p l o y e d  on f a r m s  ha s  d r o p p e d  f r o m  o v e r  11 
m i l l i o n  in  1939 to l e s s  t han  8 . 5  m i l l i o n  in  1954. Bu t  at  the  s a m e  t i m e  
t h e r e  is  an e v e n  g r e a t e r  n e e d  t h a n  e v e r  fo r  s c i e n t i s t s  and h i g h l y  
s k i l l e d  t e c h n i c i a n s  to k e e p  o u r  p h e n o m e n a l  a g r i c u l t u r a l  p r o d u c t i o n  at  
a p o i n t  w h e r e  it  c a n  m e e t  e m e r g e n c y  r e q u i r e m e n t s .  

I h a v e  v e r y  m u c h  a p p r e c i a t e d  the  o p p o r t u n i t y  of o u t l i n i n g  fo r  you 
s o m e  of  the  g r e a t  r e s o u r c e s  of  A m e r i c a n  a g r i c u l t u r e  to m e e t  p o s -  
s i b l e  m i l i t a r y  r e q u i r e m e n t s .  It goes  w i t h o u t  s a y i n g  tha t  we wou ld  a 
t h o u s a n d  t i m e s  r a t h e r  g r a p p l e  wi th  the  p e a c e t i m e  p r o b l e m s  of  a g r i -  
c u l t u r a l  s u r p l u s ,  as  d i f f i cu l t  as  t h e y  m a y  be ,  t h a n  f ace  the p r o s p e c t  
of  t r y i n g  to m e e t  the  n e e d s  of a w a r t i m e  e c o n o m y .  But  I h o p e  m y  
r e m a r k s  h a v e  s u c c e e d e d  in e x p l a i n i n g  how it  is  t ha t  in  s o l v i n g  the  
f i r s t  p r o b l e m ,  a g r i c u l t u r a l  r e s e a r c h  is  p r o v i d i n g  the  k e y  to the  s o l u -  
t i o n  of  the  s e c o n d .  

T h a n k  you v e r y  m u c h .  

C A P T A I N  WRIGHT:  D r .  W e l l s  is r e a d y  f o r  y o u r  q u e s t i o n s .  

QUESTION:  How f a r  ha s  th i s  r a i s i n g  of  the  m e s q u i t e  b u s h  to 
p r o d u c e  s y n t h e t i c  r u b b e r  g o n e ?  Has  it gone  f a r  e n o u g h  to s h o w  tha t  
it  c a n  be u s e d  c o m m e r c i a l l y ?  
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D R .  W E L L S :  Y o u  m e a n  t he  g u a y u l e  s h r u b ?  

Q U E S T I O N :  You  m e n t i o n e d  o b t a i n i n g  b u t a d i e n e  f r o m  s o m e  s h r u b .  

DR.  W E L L S :  B u t a d i e n e  is  d e r i v e d  e i t h e r  f r o m  a l c o h o l  o r  p e t r o -  
l e u m .  I t  i s  u s e d  in  m a k i n g  s y n t h e t i c  r u b b e r .  I w o n d e r  i f  y o u  h a v e  
r e f e r e n c e  to  ~that.  

Q U E S T I O N :  You  r e f e r r e d  to a s m a l l  s h r u b  w h i c h  c o u l d  be  r a i s e d  
o n  t h e  w e s t e r n  d e s e r t  a r e a s .  

D R .  W E L L S :  Y e s .  T h i s  i s  t h e  g u a y u l e  s h r u b .  T h i s  i s  p r a c t i c e d  
c o m m e r c i a l l y  in  M e x i c o .  A t  t h e  t i m e  t he  E m e r g e n c y  R u b b e r  P r o j e c t  
w a s  s t a r t e d ,  t h e  I n t e r c o n t i n e n t a l  R u b b e r  C o m p a n y  h a d  f a c i l i t i e s ,  a 
r u b b e r  f a c t o r y ,  i n  M e x i c o ,  a n d  a s u p p l y  o f  s e e d .  T h i s  w a s  p a r t  o f  t h e  
p a c k a g e  w h i c h  w a s  b o u g h t  by  t he  A m e r i c a n  G o v e r n m e n t  a t  t h a t  t i m e .  

I t ' s  a f e a s i b l e  t h i n g .  T h e  e c o n o m i c s  o f  i t  u n d e r  t h e  p r e s e n t  c i r -  
c u m s t a n c e s  a r e  no t  t oo  g o o d .  Bu t  o n e  c a n  g r o w  g o o d  n a t u r a l  r u b b e r  
i n  t h i s  p l a n t .  

O n e  p r o p o s a l  t h a t  a l w a y s  s e e m e d  to m a k e  s e n s e  to m e  is  t h a t ,  i n -  
s t e a d  o f  c u l t i v a t i n g  t h i s  m a t e r i a l ,  p e r h a p s  w h a t  t h e y  o u g h t  to  do i s  to  
go  a h e a d  a n d  p l a n t  i t  o u t  in  t h e  d e s e r t  a r e a s  a n d  j u s t  l e t  i t  g r o w  t h e r e ,  
s o  t h a t  we  w o u l d  h a v e  a l i v i n g  s t o c k p i l e  a n d  i t  c o u l d  be  d u g  up  a s  n e e d e d .  
T h e r e  h a s  b e e n  no l a r g e  p r o g r a m  o n  t h a t .  

Q U E S T I O N :  Do y o u  h a v e  a n y  i n f o r m a t i o n  o n  t h e  u s e  o f  s a p p h i r e  o i l  
f o r  b o t h  f o o d  a n d  in  i n d u s t r y ?  

D R .  W E L L S :  W e l l ,  s a p p h i r e  i s  r e a l l y  a n e w  c r o p .  I t  i s  r a i s e d  
m o s t l y  in  C a l i f o r n i a ,  I b e l i e v e ,  a n d  to s o m e  e x t e n t  a I s o  in  N e b r a s k a .  
I t  i s  b e i n g  l o o k e d  u p o n  b y  t h e  D e p a r t m e n t  o f  A g r i c u l t u r e  a s  a c r o p  
w h i c h  c o u l d  r e p l a c e  s o m e  o f  o u r  w h e a t  a c r e a g e  o u t  t h e r e  in  t h a t  m i d -  
c o n t i n e n t  a r e a  in  N e b r a s k a  a n d  K a n s a s  a n d  s o  on .  

T h e  o i l  i t s e l f  h a s  a r a t h e r  i n t e r e s t i n g  p r o p e r t y ,  p a r t i c u l a r l y  f r o m  
a n  i n d u s t r i a l  s t a n d p o i n t .  I b e l i e v e  t h a t  o n e  o f  i t s  u n s a t u r a t e d  f a t t y  
a c i d s  i s  in  g r e a t  a b u n d a n c e - - s o m e t h i n g  in  the  o r d e r  o f  60 o r  70 p e r c e n t - -  
w h i c h  w o u l d  m a k e  i t  a n  o i l  t h a t  c o u l d  be u s e d  in  p a i n t s ,  r e s i n s ,  a n d  
w h a t  - n o t .  

Q U E S T I O N :  I w o n d e r  i f  y o u  c o u l d  d i s c u s s  b r i e f l y  w h a t  y o u  a r e  d o i n g  
w i t h  a g r i c u l t u r a l  p r o d u c t s  f r o m  the  p o i n t  o f  v i e w  of  d i v e r t i n g  m a n y  c r o p s  
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that  a r e  now s u r p l u s  into  0the,-  i t e m s  w h i c h  cou ld  be u t i l i z e d  i n -  
d u s t r i a l l y .  I c i t e  as  one  e x a m p l e ,  m i l i t a r y  u s e s .  

DR. W E L L S :  Th i s  is  a tough p r o b l e m .  I t ' s  one tha t  we a r e  
s t r u g g l i n g  wi th  a l l  the t i m e  b e c a u s e  of the huge  s u r p l u s e s ,  p a r t i c -  
u l a r l y  in  w h e a t  and  co t ton ;  but we have  o t h e r  l a r g e  s u r p l u s e s  too.  

In g e n e r a l  wha t  is h a p p e n i n g  in the Whea t  Be l t  is  tha t  m a n y  of 
the a c r e s  t h e r e  have  b e e n  t u r n e d  b a c k  to c r o p  l a n d - - a  r e t u r n  to an  
a n i m a l  type  of  a g r i c u l t u r e  w h e r e  we  can ,  w h e r e  the r a i n f a l l  is a d e -  
quate  and the s o i l  is  r i g h t .  

I w i s h  we had  an  i n d u s t r i a l  m a r k e t  wh ich  would  m a k e  i t  p o s s i b l e  
and  a c r o p  tha t  cou ld  be put  in so  tha t  we cou ld  r e p l a c e  s o m e  of t h e s e  
s u r p l u s e s .  S o m e  of  the th ings  tha t  a r e  be ing  t a lked  about  i n c l u d e  
c a s t o r  b e a n s ,  w h i c h  I m e n t i o n e d  b e f o r e .  S a p p h i r e  is one of t h o s e  
th ings  w h i c h  is c o m i n g  into the p i c t u r e .  T h e y  a r e  t h ink ing  in t e r m s  
of i m p r o v e d  types  of  s o y  c r o p s ,  h i g h - p r o t e i n  c r o p s ,  w h i c h  cou ld  r e -  
p l a c e  s o m e  of  t h e s e  t h ings .  But we  don ' t  know of any  m a g i c a l  f o r m u l a  
fo r  t h i s .  T h e r e  is  no one  c r o p  wh ich  c o n c e i v a b l y  cou ld  u s e  f i f ty  o r  
a h u n d r e d  m i l l i o n  a c r e s  of  s o m e t h i n g  l ike  tha t .  I don ' t  have  a good 
a n s w e r  fo r  you r  q u e s t i o n .  I w i sh  I did.  

QUESTION:  T h e r e  a r e  s e v e r a l  c h e m i c a l s  on the m a r k e t  now,  
one  of  w h i c h  is k r i l l i u m ,  wh ich  r e c o n s t i t u t e  c l a y  s o i l s .  Is t h e r e  a n y  
u s e  for  t h e m  ? Do t h e y  a c t u a l l y  w o r k  in m a k i n g  t o p s o i l ?  

DR. W E L L S :  A c t u a l l y  I don ' t  have  too m a n y  d e t a i l s  on th i s  p a r -  
t i c u l a r  th ing .  T h e r e  a r e  s o i l  c o n d i t i o n e r s  o r  so i l  i m p r o v e r s ,  w h i c h  
d o n ' t  in  t h e m s e l v e s  i m p r o v e  the f e r t i l i t y  of  the s o i l ,  but t h e y  c h a n g e  
the p h y s i c a l  c h a r a c t e r i s t i c s  of the s o i l  so tha t  you have  a b s o r p t i o n  of 
w a t e r  w h e n  r a i n  fa l l s  on i t .  It w o n ' t  f low off.  T h e s e  a r e  u s e d  qui te  
e x t e n s i v e l y  now.  Why t h e y  a r e  not  be ing  u s e d  m o r e  so is l a r g e l y  a 
m a t t e r  of  c o s t .  O r d i n a r i l y  the f a r m e r  p r o d u c e s  th is  k ind  of  th ing  by  
c o v e r  c r o p s .  He p r o d u c e s  h i s  own n a t u r a l  s o i l  c o n d i t i o n e r .  And,  of 
c o u r s e ,  i t ' s  m u c h  c h e a p e r  to ge t  it tha t  w a y .  But fo r  l i m i t e d  s p e c i f i c  
u s a g e s  t h e s e  s y n t h e t i c  s o i l  c o n d i t i o n e r s  a r e  qui te  u s e f u l .  

QUESTION:  What  p r o g r e s s  has  b e e n  m a d e  in  c o n v e r t i n g  i n d u s t r i a l  
f i b e r  m a t e r i a l s  in to  s t r u c t u r a l  p a r t s ,  l e t  us s a y ,  p lywood  and  o t h e r  
l igh t  m a t e r i a l s  ? 

DR. W E L L S :  Mos t  of  tha t  w o r k  has  b e e n  done out  at  the  n o r t h e r n  
l a b o r a t o r y ,  w h e r e  we w o r k  on what  we c a l l  a g r i c u l t u r a l  r e s i d u e s .  We 
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t h i n k  in  t e r m s  o f  c o r n c o b s ,  w h e a t  s t r a w ,  a n d  t h a t  k i n d  o f  t h i n g .  T h e  
t e c h n o l o g y  o f  t h e s e  p r o c e s s e s  h a s  b e e n  w e l l  w o r k e d  o u t .  We  c a n  m a k e  
p a p e r ,  we  c a n  m a k e  w a l l b o a r d ,  we c a n  m a k e  c r a f t  p a p e r  f r o m  t h e s e  
p r o d u c t s .  A n d  in  m a n y  c a s e s  o u t  t h r o u g h  t h e  M i d d l e  W e s t  p r o d u c t s  o f  
t h i s  s o r t  a r e  b e i n g  m a d e .  B u t  we  a r e  no t  a n y w h e r e  n e a r  f u l l y  u t i l i z i n g  
a l l  o f  t h e  r a w  m a t e r i a l s  t h a t  a r e  a v a i l a b l e .  Of  c o u r s e  t h e  c o s t  o f  c o l -  
l e c t i o n  i s  a v e r y  i m p o r t a n t  f a c t o r  in  t h i s  t h i n g ,  a n d  t h e s e  a r e  b u l k y  
m a t e r i a l s .  

As  f a r  a s  I k n o w ,  we  d o  no t  h a v e  a n y  w o r k  o n  n o n w o v e n  f a b r i c s .  
P e r h a p s  y o u  m i g h t  h a v e  b e e n  t h i n k i n g  a b o u t  t h a t ,  m a y b e  f r o m ,  s a y ,  
c o t t o n  f i b e r s .  We a r e  no t  d o i n g  a n y t h i n g  o f  t h a t  k i n d  i n  t he  D e p a r t -  
m e n t  o f  A g r i c u l t u r e  a t  t h e  p r e s e n t  t i m e  a s  f a r  a s  I a m  a w a r e .  B u t  
o n  t h a t  r e s i d u e  s i d e  t h e r e  h a s  b e e n  a g r e a t  d e a l  d o n e .  A g r e a t  m a s s  
o f  i n f o r m a t i o n  h a s  b e e n  d e v e l o p e d  o v e r  t h e  l a s t  f i f t e e n  y e a r s .  

Q U E S T I O N :  I h a v e  t w o  q u e s t i o n s .  I d o n ' t  m e a n  to be  f a c e t i o u s  
i n  t h e s e ,  e i t h e r .  Y o u  m e n t i o n e d  t h e  i n v e s t i g a t i o n  b e i n g  d o n e  to  s e e  
i f  we  c a n  p r e v e n t  t he  s h r i n k a g e  o f  w o o l .  H a s  a n y t h i n g  b e e n  d o n e  to  
go  b e y o n d  t h a t  a n d  f i n d  p o s s i b l e  w a y s  o f  p r o d u c i n g  f a b r i c s  w h i c h  w i l l  
s l o w l y  s t r e t c h ,  p r i m a r i l y  f o r  c h i l d r e n ' s  c l o t h i n g ?  

D R .  W E L L S :  S o m e  o f  t h e  s y n t h e t i c s  w i l l  go  in  t h a t  d i r e c t i o n .  

Q U E S T I O N :  T h e  o t h e r  q u e s t i o n  w a s  a b o u t  t h i s  g u a y u l e  r u b b e r .  
I w o n d e r  i f  y o u  w o u l d  go a l i t t l e  f u r t h e r  i n t o  t h a t ,  a s  to  w h a t  i s  r e -  
q u i r e d  o n c e  y o u  g e t  t h e  p l a n t s  s t a r t e d ,  h o w  m u c h  w a t e r  i s  r e q u i r e d  
i n  t h e  a r e a s  w h e r e  i t  c a n  be  g r o w n ,  s u c h  a s  t h e s e  d e s e r t  a r e a s ;  h o w  
d i f f i c u l t  i t  i s  to  g e t  i t  s t a r t e d ,  a n d  h o w  y o u  k e e p  i t  g o i n g ,  w h e t h e r  i t  
p e r p e t u a t e s  i t s e l f ,  a n d  s o  on .  

D R .  W E L L S :  W h i l e  t h i s  s h r u b  d o e s  g r o w  w i l d  o u t  i n  A r i z o n a  
a n d  N e w  M e x i c o ,  a n d  w h i l e  i t  i s  e a s i l y  p r o p a g a t e d  in  v a r i o u s  w a y s  
a n d  w i l l  g r o w  w i t h  e x t r e m e l y  l i m i t e d  r a i n f a l l ,  d u r i n g  t h e  t i m e  o f  t h e  
E m e r g e n c y  R u b b e r  P r o j e c t  t he  F o r e s t  S e r v i c e  a c t u a l l y  l e a s e d  g o o d  
f a r m l a n d s ,  i r r i g a t e d  l a n d s ,  a n d  w a s  t h i n k i n g  in  t e r m s  o f  h a r v e s t i n g  
t h e  c r o p  a f t e r  two  y e a r s ,  w h e r e a s  o n  d e s e r t  l a n d  y o u  h a v e  to  w a i t  a 
m a t t e r  o f  f o u r ,  f i v e ,  s i x  y e a r s  o r  l o n g e r .  

By the time they had gotten into production, several years had 
elapsed. There was less emergency so far as rubber was concerned, 
because the synthetic rubber then was beginning to pour out; and the 
Congress though it best not to support it. But,  in fact, by that time 
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the  f a r m e r s  in  C a l i f o r n i a  fe l t  t h e y  cou ld  m a k e  m o r e  m o n e y  if  t h e y  
had  the land  b a c k  a g a i n  fo r  r a i s i n g  v e g e t a b l e s .  So t hey  had to u n d e r -  
t ake  r e a l l y  a n  e m e r g e n c y  d i g g i n g - u p  p r o j e c t .  Much of the s tu f f  tha t  
had  b e e n  p l a n t e d  in 1942 and 1943 had  to be dug up and  b u r n e d ;  was  
n e v e r  p r o c e s s e d .  But tha t  was  j u s t  one of the c o s t s  o f  w a r .  The  
a c r e a g e  was  t h e r e ;  had  the e m e r g e n c y  c o n t i n u e d ,  it would  have  s u f -  
f i c e d  to p r o d u c e  s o m e  r u b b e r .  

QUESTION: What  p a r t  does  a g r i c u l t u r a l  r e s e a r c h  p l a y  in o u r  
e c o n o m y  ? 

DR. W E L L S :  Wel l ,  in s o m e  of our  b a s i c  s c i e n t i f i c  s t u d i e s ,  the 
u s e  of  t r a c e  e l e m e n t s  and so  on, ge t t i ng  at  f u n d a m e n t a l  p r o c e s s e s  by 
t e c h n i c a l  p r o c e s s e s  and so  on, it is a v e r y  u se fu l  t o o l - - i n  the m a t t e r  
of  the use  of r a d i a t i o n  fo r  s t e r l i z i n g  foods ,  fo r  e x a m p l e .  A g r e a t  dea l  
of r e s e a r c h  is be ing  done in th is  f i e ld ,  p r i n c i p a l l y  by the Q u a r t e r m a s t e r  
C o r p s ,  who c o n t r a c t  with v a r i o u s  S ta te  U n i v e r s i t i e s .  B e c a u s e  of that  
p r o g r a m  the D e p a r t m e n t  of A g r i c u l t u r e  has  s t a y e d  p r e t t y  m u c h  out  of 
i t .  We do e n g a g e  in a l l  the c o n f e r e n c e s  that  a r e  he ld  on  t h e s e  s u b j e c t s .  

T h e r e  is at  the p r e s e n t  t i m e  a r a t h e r  l i m i t e d  n u m b e r  of a p p l i c a -  
t ions  in this  f i e ld  of foods .  I c a n  th ink  of a couple  of t h i n g s t h a t  s e e m  
to be o u t s t a n d i n g .  One is the p r e v e n t i o n  of s p r o u t i n g  in p o t a t o e s .  You 
c a n  p r e v e n t  p o t a t o e s  f r o m  s p r o u t i n g  by i r r a d i a t i n g  t h e m ,  I th ink  this  
a l s o  happens  wi th  on ions .  

T h e  th ing  that  we a r e  going to have  to go th rough  as f a r  as the 
i r r a d i a t i o n  of food is c o n c e r n e d  is that  a I o n g - t i m e  s t u d y  is going to 
have  to be m a d e  b e f o r e  the Food  and  Drug  A d m i n i s t r a t i o n  is go ing  to 
a l l o w  th is  to be u s e d  c o m m e r c i a l l y .  It is be ing  u sed  c o m m e r c i a l l y  
to a l i m i t e d  ex t en t .  

One cou ld  ta lk  for  a w e e k  on this  s u b j e c t ;  I cou ld  at  l e a s t .  But ,  
a c t u a l l y ,  to r e a d  the p o p u l a r  m a g a z i n e s ,  this  is a g r e a t  s u c c e s s ,  though  
the da ta  wh ich  have  b e e n  d e v e l o p e d  so  f a r  in r e s e a r c h  with  r e g a r d  to 
the s t e r i l i z a t i o n  of food a r e  qui te  l i m i t e d .  T h e y  have  d e v e l o p e d  a w a y  
of s t e r i l i z i n g  m i l k ,  which  nobody  would  d r i n k .  We don ' t  know a l l  t h e r e  
is  to know by a n y  m e a n s .  

QUESTION:  What  about  r e s e a r c h  on p h o t o s y n t h e s i s  ? 

DR. W E L L S :  Th i s  is one  r e a c t i o n  that  you would  e x p e c t  the D e -  
p a r t m e n t  of A g r i c u l t u r e  to be  e n g a g e d  in a m a j o r  way.  Th i s  i s  the 
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b a s i s  of a l l a g r i c u l t u r e ,  of  c o u r s e - - t h e  p h o t o s y n t h e s i s  r e a c t i o n .  
But t h e r e  is on ly  one p l a c e  that  I know of in  the  D e p a r t m e n t  w h e r e  
this  w o r k  is be ing  c a r r i e d  on.  We have  a l w a y s  thought  tha t  t h e r e  
ought  to be a g r e a t  dea l  m o r e  w o r k  on i t .  

Mos t  of the p h o t o s y n t h e t i c  w o r k  is not done by the D e p a r t m e n t  
of  A g r i c u l t u r e .  It is be ing  done by u n i v e r s i t i e s  and r e s e a r c h  f o u n -  
d a t i o n s - - f a i r l y  f u n d a m e n t a l  w o r k .  We have  d i f f i cu l t y  in th i s  m a t t e r  
of do ing  r e s e a r c h  ju s t  fo r  r e s e a r c h  p u r p o s e s .  H o w e v e r ,  th is  p h o t o -  
s y n t h e t i c  r e a c t i o n  is so  v i t a l  that  we th ink  we shou ld  do m o r e .  

C A P T A I N  WRIGHT:  Dr .  W e l l s ,  on b e h a l f  of the c o l l e g e  I would  
l ike  to thank  you fo r  a v e r y  t h o r o u g h  c o v e r a g e  of a v e r y  v i t a l  s u b j e c t .  

(1 M a r  1 9 5 7 - - 3 , 7 5 0 ) B / f e b  
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