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Agricul ture  is an evolving indust ry  -- i t  responds t o  market f o r c e s ,  t c  
improvements i n  technology,  t o  government programs. LlJe a l s o  s e e  changes as 3 

r e s u l t  of new techno log ies ,  improved information about how t o  e f f i c i e n t l y  
r a i s e  c rops  and l i v e s t o c k ,  and more i n t e g r a t i o n  wi th  o t h e r  s e c t o r s  of soc ie ty .  
In  a g r i c u l t u r e ,  a s  i n  arty bus iness ,  t o  s t and  still  i s  t o  f a l l  behind t he  r e s t  
of t h e  indus t ry .  !!le nnoed t o  be ready t o  adapt  t o  change, t o  f a c e  ned rl-zl i-  
t i e s ,  and even t o  i n i t i a t e  cnange i n  p o s i t i v e  d i r e c t i o n s .  

One yroirlirig r e a l i t y  is  t h e  interdependence o f  a g r i c u l t u r e  with o t h e r  
i n d u s t r i e s  and an inc rzased  demand and compet i t ion f o r  energy,  f o r  l a b o r ,  and 
f o r  c a a i t a l  . Alt l lou~h we a r e  r e l a t i v e l y  e f f i c i e n t  i n  t h e  use  of  f o s s i l  f u e l s  
and i r r i g a t i o n  water,  t h e  r e t u r n s  i n  a g r i c u l t u r e  t o  t h e s e  resources  a r E  f a r  
less than i n  o t h e r  i n d u s t r i e s .  Thus t h e i r  ?rites tend t o  i n c r e a s e  and add t o  
t h e  c o s t  of farming a s  we con t inue  t o  develop more inpu t  i n t e n s i v e  p rac t '  I c e s .  

Anothzr r e a l i t y  is t h e  concern which most c i t i z e n s  have about  a i r  and 
water  q u a l i t y ,  p e s t i c i d e  r e s i d u e s ,  and ganera l  q u a l i t y  of l i f e .  There is ar: 
i n c r e a s i n g  awareness of t h e  r o l e  t h a t  modern a y r i c u l t u r e  p l a y s  a s  a  source of 
some of t h e  most p u b l i c i z e d  problems i n  our environment. Today we no longer 
farm i n  i s o l a t i o n  from t h e  r e s t  of s o c i e t y .  Natura l  r e sources  a r e  here f o r  
everyone,  arid inc reas iny  government r e g u l a t i o n s  w i l l  a s s u r e  t h a t  we move 
toward a c leaner  environment For ourse lves  and f o r  f u t u r e  genera t ions .  The 
t i t l e  on t h e  program s t a t e s  "Perspec t ives  on S u s t a i n a b l e  Agricul ture :  I ~ ~ h e r e  it 
F i t s  and !hy?" A b e t t e r  q u e s t i o n  would he, " I s  t h e r e  anywhere i n  t h e  U.S. 
where we should no t  mows toward a more resource  e f f i c i e n t ,  enuironmontally 
sound, and s u s t a i n a b l e  a g r i ~ u l t u r e ? ~ '  

Goals of Aeribusiness 

L e t ' s  s t a r t  with t h r e e  assumptions about t h e  d o a l s  of  a g r i b u s i n z s s  i n  t h l  
U.S.: 

-- bus iness  e x i s t s  t o  p rov ide  s e r v i c e s  t o  t h e  American farmer ,  3nd those  
s e r v i c e s  include products  which enhancs p r o d u c t i v i t y .  

-- a g r i b u s i n e s s  r e q u i r e s  r easonab le  p r o f i t s  t o  remain a c t i v e  i n  t h i s  i n d u s t r y ,  
otherwise c a p i t a l  w i l l  go elsewhere.  

-- commercial agribusiness w i l l  only  he as s u c c e s s f u l  a s  t h e  f a m s r  c l i c ~ t s  
who purchase t h s  o f f e r z d  s e r v i c e s  and products .  



If we can  c o n t i n u e  t o  s a t i s f y  t t i s sc  g o d s  o v e r  t h e  l o n g  term, i t  is 
l i k a l y  t h a t  ac ; r i bus ines s  w i l l  c o n t i n u e  t o  s e r v e  fa rmer  c l i e n t s  well. Eut  
t h e s e  g o a l s  need t o  b e  pursued  i n  1ir ;ht  o <  changes  i n  consumer tlernand, i n  
g o v ~ r n m e n t  r e g u l a t i o n s  which i n f l u e n c e  o u r  s p e c i f i c  p roduc t ion  p r a c t i c e s ,  and  
iri r u r a l  and urban c o n c e r n s  a b o u t  h e a l t h  and s a f e t y  i n  t h e  fa rn inc j  i n d u s t r y  a s  
u e l l  3s long-term env i ronmen ta l  e f f e c t s  o f  a g r i c u l t u r e .  I n  many r e s p e c t s ,  w e  
aro a l l  beconting b e t t e r  informed abou t  o u r  g l o b a l  environment  and t h e  t h i n g s  
wa nead t o  do t o  s u s t a i n  l i f e  i n t o  t h e  f u t u r e .  A g r i c u l t u r e  h a s  t o  be a v i t a l  
p n r t  o f  t h a t  f u t u r ~ ,  

'ghat is S u s t a i n a b l e  A q r i c u l t u r e ?  

I n  o u r  Plebrasks e x t e n s i o n  t a l k s  we have d e f i n e d  t h i s  a r e a  as "a manage- 
ment s t r a t e g y  which h e l p s  t h e  producer  t o  choose  h y b r i d s  and v a r i e t i e s ,  a s o i l  
f e r t i l i t y  gackage,  e p e s t  managemen.t approach ,  a t i l l a g e  sys tem and a c r o p  
r o t a t i o n  t o  r educc  c o s t s  o f  purchased  i n p u t s ,  minimize t h e  impact  of  t h e  
sys tem on t h e  immediate  and  t h e  of f - fa rm envi ronment ,  and  p r o v i d e  a s u s t a i n e d  
l e v e l  of ,3roduct ion and  p r o f i t  from farming."  There are a numher of o t h e r  
& f i n i t i o n s  a round,  i n c l u d i n g  a  more p h i l o s o p h i c a l  one  from R .  R.  Harwood: 
"an a g r i c u l t u r e  t h a t  c a n  e v o l v e  i n d e f i n i t e l y  toward g r e a t e r  human u t i l i t y ,  
g r e a t e r  e f f i c i e n c y  o f  r e s o u r c e  u s e  and a  b a l a n c e  w i t h  t h e  environment  t h a t  is 
f a v o r a b l e  bo th  t o  humans and  t o  most o t h e r  s p e c i e s . "  I!e see t h i s  a s  an 
e v o l v i n g  concep t  which w i l l  grow and change as more i n fo rma t ion  becomes a v a i l -  
a b l e  a h o u t  b i o l o g i c a l  s y s t e m s  and  how we can  modify t h e n  t o  o u r  use. 

Thr? c u r r e n t  f e d e r a l  i n i t i a t i v e  and fund ing  t o  proi:iote " low-input ,  s u s -  
b i n a b l e  a g r i c u l t u r e "  i n  r e s e a r c h  and e x t e n s i o n  h a s  l e d  t o  more i n t e r e s t  by 
t h o s e  i n  u n i v e r s i t i e s  and  p r i v a t e  r e s e a r c h  g roups ,  as well a s  more concern  by 
e ~ r i b u s i n e s s .  The u s e  o f  t ' low-inputl l  i n  t h e  t e rm is  u n f o r t u n a t ? .  Many 
r e s e a r c h e r s  (bo th  p u b l i c  and  ? r i v a t e )  a r e  i nvo lved  w i t h  r e s e a r c h  t o  f i n d  more 
e f f i c i e n t  *\I u s e ,  ~ r e a t e r  i n s e c t  o r  d i s e a s e  t o l e r a n c e ,  o r  woed c o n t r o l  w i th  
lower r a t e s  o r  more hen ign  chemica l s .  I n  each  c a s e  t h e r o  may be  a recomnenda- 
t i a n  f o r  lower i n p u t  o f  s j e c i f i c  p roduc t s .  Yet few o f  t h e s e  proponents  of  
s u s t a i n a b l e  a g r i c u l t u r e  would s u g g e s t  tha t  "low i n p u t "  i n ip l i e s  low o u t p u t  o r  
e s ; l e r i a l l y  low management sl:ills. I n  f a c t  r educ ing  i r ipu ts  r e q u i r e s  g r e a t e r  
n a n a ~ e m o n t  e x p e r t i s e ,  b e t t e r  e d u c a t i o n ,  and more a p p r e c i a t i o n  o f  how t h e  
t o t a l  sys tem f u n c t i o n s .  L e t ' s  e x p l o r e  some examples.  

P rov id ing  a  F e r t i l e  S o i l  

The o b j e c t i v e  o f  a f e r t i l i t y  program is t o  p r o v i d e  what t h e  g l a n t  needs  
t . ~  produce a n  a c c e p t a b l e  y i c l d  -- and f e r t i l i t y  c a n  b e  ach ieved  through chemi- 
z s l  f ~ r t i l i z e r s ,  an ima l  o r  Green manures, c r o p  r o t a t i o n s ,  i r r i g a t i o n  water. 
'.!e obv ious ly  u s e  a  c o n b i n a t i o n  o f  t h e s e  each  y e a r .  I t  is n o t  p r o f i t e b l e  t o  
+i,ly r x c n s s i v e  arr:ounts o f  f e r t i l i z e r  j u s t  t o  be  s u r e  t h a t  we are n o t  t l s h o r t l l .  - 
lo  ave i+  n e g a t i v e  f i n a n c i a l  and  envi ronmenta l  consequences  i n  fertility, w e  
nr-3C: t o  b3s2 y i e l d  9021s  on 3 f i v e  year  ave raga  y i e l s '  f o r  ezch  f i e l d ,  tcl<e 



deep s o i l  scmslzs, n ~ i - s i n  c r e r ' i p l e  l a k ~ r ~ t o ~ : '  - I  r e s u l - s ,  ca!.culatp an.? ,I L Y  

c r e d i t  For 211 srjurc3s o f  I !  anr! o t h e r  e l s r ~ i e n t , ~  i n  tC1.2 s y s t e n ,  and cons2rv.=- 
t i v e l y  i n t e r p r e t  test resu!tr; i n  t c r x s  nf  wsat  is nestied fo r  t h e  :-~i?xt si~i::3~1. 

i a  . jL .3 adwise f a rmers  t o  app ly  only  t n z t  anaunt  of ezch  n u t r i e n t  u i i c h  :iill 
g i v e  a n  ecnnomicel y i z l d  i n c r e a s e ,  nven i f  t h a t  means mininc, t h e  s o i l  Fsr 
n u t r i e n t s .  The c l i c h e  t h a t  "goocl managers u s e  mar-.? f e r t i l i z e r "  tocjay is 
c l e a r l y  a myth -- good f a rmers  u s e  p r e c i s e l y  t h e  f e r t i l i z e r  nesried by ti?-? 
c rop .  R o t a t i o n s ,  u se  o f  an imal  manures uhe re  p o s s i b l e ,  and c a r e f u l l y  z t jus t i r t ;  
y i e l d  g o a l s  t o  f i t  t h e  r e a l i t y  o f  each f i e l d  and t h e  p r o b a b i l i t y  of  r a i n L ? l l  
i n  each  season can h a d  t o  t h e  most c o n s i s t e n t  p r o f i t s .  a e t t e r  u s e  of m a i l -  
a b l e  n u t r i e n t s  by c r o p s  and e l i r n i n a t i o n  or̂  e x c e s s i v e  a p p l i c a t i o n s  can hc lp  
r educe  l e v e l s  of p o l l u t a n t s  i n  t h e  groundwater and s u r f a c e  r u n o f f .  

P e s t  P1anac;ernent A l t e r n a t i v e s  

An a l t e r n a t i v e  t o  t h e  concept  of  " p e s t  c o n t r o l "  is p e s t  management. T ie  
r e s e a r c h  on i n t s g r a t e d  p e s t  management over  t h e  p a s t  two decades  has brcug+t  
b i o l o g i c a l  g r i n c i p l e s  i n t o  o u r  unde r s t and ing  of sys t ems  and how t o  5 e t t r r  aezl 
w i t h  unwanted s p e c i e s  i n  t h e  f i e l d .  One o f  t h e  first s t e p s  i n  e v a l u a t i n ~  
p e s t i c i d e  use  is c a r r f u l  f i e l d  s c o u t i n g .  Good r e c o r d s  on what weed s p c i e s  
a r e  i n  a f i e l d  can  h e l p  t h e  f a rmer  d e s i g n  t h e  least  c o s t  approach f o r  t h e  n e x t  
y e a r .  Tne r i g h t  i n t e r p e t a t i o n  of  t h e s e  r e c o r d s  can  l e a d  t o  d e c i s i o n s  3n 
which c rop  r o t a t i o n s  c a n  be  used  t o  h e l p  c o n t r o l  wzeds. Seduced c a s t  
app roaches  i n c l u d e  b a d  a p p l i c a t i o n  fo l lowed by c u l t i v a t i o n ,  u se  of r 3 t 3 r y  hoe 
and c u l t i v a t i o n ,  and r e s c u e  t r e a t m e n t s  a f t e r  t h e  n a t u r e  of  a  weed prohlern i n  s 
j i v e n  yea r  has  been de termined.  Ridge t i l l a g e  w i t h  band a p 2 l i c a t i o n  has  72cn 
e s p e c i a l l y  e f f e c t i v e  f o r  some s r o d u c e r s .  Each of t h e s e  z l t e r n a t i v e s  can I:el;l 
r zduce  c o s t s  and l e a c h i n g  o f  u n d e s i r n b l e  chemica l s  o r  bre2l:doun products .  

k!e a r e  learn in^ more a h o u t  a l l e l o p a t h y ,  t h e  e f f e c t s  o f  l oaves ,  s t e m  o r  
r o o t s  of one p l a n t  on o t h e r s  i n  t h e  system. Sorghum and r y e  a r e  two c r o p s  
which s e e c  t o  have p a r t i c u l a r l y  s t r o n g  a l l e l o p a t h i c  e f f e c t s  on some o t h e r  
s ~ e c i e s .  This  is a " n a t u r a l "  t y p e  o f  c o n t r o l  which can  bz used  t o  su?plern?nt 
o t h e r  ap2roaches.  

iilost i n s e c t s  can  be cc in t ro l l ed  by c r o p  r o t a t i o n ,  c a r e f u l  cho ice  of ncllrer 
v a r i e t i e s  and h y b r i d s ,  and i n  some c a s e s  by b i o l o g i c a l  c o n t r o l .  For example, 
c o r n  rootworm r a r e l y  is a  problem i n  f i r s t  yea r  c o r n ,  even i n  a two-year 
corn--soybean r o t a t i o n .  Even i n  con t inuous  c o r n ,  c a r e f u l  scout in l ;  t h e  g r s ~ i -  
o u s  yea r  can h e l p  t h e  f a rmer  i d e n t i f y  which f i e l d s  or s e c t i o n s  of  f i e l d s  3re 
l i k e l y  t o  have a  s e r i o u s  problem which r e q u i r e s  c o n t r o l  et p l a n t i n g  t i n t ? .  
I n d u s t r y  h a s  responded t o  f x m e r  concern  a b o u t  t h e  e f f e c t s  o f  p e s t i c i d e s  u i t h  
new p roduc t s  uhich  a r e  5 i o l o g i c a l l y - d e r i v e d ,  used  i n  u l t r a - l o w  volumes, and 
which a r e  nore  s p e c i f i c  i n  t h e i r  b i o l o q i c a l  t a r g e t s .  T h i s  is inpo;t?nt t~ 
h e l p  u s  b u i l d  up t h e  >c-~pul-.tions o f  d e s i r a b l e  i n s c c t  spcci.-.s and ~rlni;. 
c ; rea ter  s t a b i l i t y  t o  thc- system. 



!.!E hea r  urban  v o t e r s  and  l e g i s l a t o r s  ; ~ t t : ~ c k i n g  a g r i c u l t u r e ,  f a r m r s ,  and  
s ~ r l h u s i n c s s  abou t  a  l a c k  o f  concern  25out  t h e  environment .  They contend  t h a t  
LLIZ a r e  ~ n l y  i n t e r e s t e d  i n  p r o f i t s ,  b u t  mcst  o f t e n  t h e y  a r c  wrong! A l l  o f  u s  
aha uark  i n  z y r i c u l t u r s  a r e  on t h e  f r o n t  l i n e s  -- we a r e  t h c  ones  who d e a l  
d i r e c t l y  w i t h  p e s t i c i d a s  an3 f e r t i l i z e r s  i n  t h o  mixin5  and a p g l i c a t i o n  or' 
y r o d u c t s .  I n  t h e  r u r a l  anvironincnt ,  uc arE t h e  first t o  d r i n k  from a well 
c m t a n i n a t l d  w i t h  n i t r a t e s  from e x c e s s  f e r t i l i z a t i o n ,  t h e  f i r s t  t o  cocsurne 
v=setaSles covered  w i t h  2 e s t i c i d e  Prom d r i f t ,  t h e  ones  most l i ! < e l y  t o  s u f f e r  
? rod :  h e a l t h  h a z a r d s  a s s o c i a t e d  wi th  t h e s e  p r o d u c t s .  I t  is up t o  a l l  of u s  t o  
;:ink? t h e  sys tem s a f e r ,  2nd it is f o l l y  t o  s u y y e s t  t h a t  f ~ r r n e r s  d o n ' t  c a r e  
abou t  t h e i r  environment .  

Today we a r e  5 e s i e g e d  by r e g u l a t i o n s  i n  fa rming ,  and t h i s  is l i k e l y  t o  
Grow a o r s  i n t e n s e  as p e o 2 l e  become more informed abou t  t h e  p r o d u c t s  we u s e  i n  
a g r i c u l t u r e .  Although we have a long  way t o  go,  we can  h e l p  t h e  s i t u a t i o n  by 
o n l y  a g p l y i n g  precisely what is needed and  where it  c a n  be  used  e f f e c t i v e l y  
and economica l ly  t o  h e l p  grow a c rop .  Th i s  is one  of t h e  founda t ions  f o r  a 
s u s t a i n a b l e  a g r i c u l t u r e .  One t h i n g  is f o r  s u r e  -- t h e  s o l u t i o n s  t o  t h e s e  
envi ronmenta l  problems u h i c h  we c a n  g e n e r a t e  w i t h i n  t h e  i n d u s t r y  a r e  s o l u t i o n s  
we can  l i v e  w i t h ,  and t h e s e  are f a r  more desirable t h a n  s o l u t i o n s  which a r e  
d i c t a t o d  t o  u s  by o t h e r s  who d o n ' t  unde r s t and  fa rming .  

S u s t a i n i n s  Aqr ibus ines s  

I f  we r e t u r n  t o  t h e  t h r e e  assumpt ions  a b o u t  a g r i b u s i n e s s  -- t h a t  we 
9 r o v i d e  a s e r v i c ~  t o  f a r m e r s ,  b u i l d  i n  a  r e a s ~ n a b l e  p r o f i t ,  and a s s u r e  t h a t  w e  
h?lp f a rmer s  t o  s t a y  i n  b u s i n e s s  f o r  t h e  l o n g - t e r n  -- i t  is easy  t o  s e?  why we - 
a l l  need t o  work toward a more s u s t a i n a b l e  a g r i c u l t u r ? .  t h e r e  is a c .~e l l -  
foun&d concern  a b o u t  some of t h s  p roduc t s  and p r a c t i c e s  which h ~ v c  Seen used  
i n  tclz g a s t .  !!re need t o  c o r r e c t  t h e s e  problems and s e e k  naw ~ r c d u c t s  which 
u i l l  be more env i ronmen ta l ly  benign.  I t ' s  a l s o  i m p o r t a n t  t o  b e t t e r  unde r s t and  
t h ~  t o t e l  b i o l o ~ i c a l  sy s t em and how wc can  s a f e l y  i n t e d r z t e  sone  g r o d u c t s  i n t o  
t i e  system wi th  minimal e f f e c t  on b e n e f i c i a l  o rganisms.  ::!e can  use  c r o p  
r o t a t i o n s ,  c a r e f u l  nanaqement o f  renewable " i n t e r n a l "  r e s o u r c e s  on t h e  f e r n ,  
and S s t t e r  f i n e  t u n i n g  o f  ? roduc t lon  d e c i s i o n s  t o  makc f a rming  a sa fe  and 
s u s t a i n a b l e  l i v e l i h o o d  f o r  t h s  f a rmer .  T h i s  is a l s o  i n  t h e  b e s t  i n t e r e s t  o f  
a ~ r i 5 u s i n e s s .  T h c r ~  i s  no r e a s o n  why ue s h o u l d  n o t  b r i n ~  o u r  r e s o u r c e s  
t r J ~ ~ t h ? r  t o  s e a r c h  f o r  a t r u l y  s u s t a i n a h l e  sys tem t o  produce food ,  f i b e r ,  and 
o t k r  p roduc t s  f o r  t h e  f u t u r e .  

!ot?: S e v e r a l  s e c t i o n s  were t a k e n  froin "Scarch f o r  a S u s t a i n a h l e  Agr icu l -  
t u r s " ,  Crops (Z S o i l s ,  Aug-Sea, 19d7 (pp.  12-14). 
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