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A new era- 
but a continuing challenge 

Abundant  and  inexpensive w a t e r  and  ene rgy  have  
been essential  in  the prodigious g rowth  and  produc- 
tivity of California’s food production sys t em.  And  
c u r r e n t  “no-growth”  concepts  no twi ths t and ing ,  as 
long a s  t h e r e  a r e  more  people to be fed ,  there m u s t  
be fu r the r  g r o w t h  in product iv i ty .  W e  are e n t e r i n g  
a new e r a ,  however ,  in which supplies of w a t e r  and  
energy will be restricted and the costs and competition 
for their use will be increased. 

I r r iga t ion  has  been  t h e  key  fac tor  in t u r n i n g  o u r  
semiarid valleys into the  most productive agricultural 
resource  i n  the nation. Most  of California’s diversi-  
fied agr icu l ture  is also heavily dependen t  on readily 
available and  low cost ene rgy .  Since California 
produces many of the f ru i t s ,  n u t s ,  and  vegetab les  
consumed i n  t h e  U.S., supplies and  cos ts  of ene rgy  
and  w a t e r  affect not only f a rmers  in  California bu t  
consumers  throughout  the United S ta t e s .  

Increasing w a t e r  s to rage  capacit ies in  California is 
unlikely, and  would r equ i r e  ;I financial commitment  
t h a t  would raise w a t e r  costs.  Whe the r  we  s t o r e  and  
d is t r ibu te  w a t e r  above  ground or pump it from t h e  
ground,  it is going t o  be more  expensive.  A rise in 
t h e  cos t  of fossil fue l  e n e r g y  has  been predic ted  
many times.  Thus ,  the era of abundan t  and  inexpen 
sive wa te r  and  ene rgy  is coming rapidly to  a n  end .  

Research aimed only a t  increased agricultural produc- 
tivity may resu l t  in unacceptable r i ses  in  cos ts  and  
depletion of resources  needed for o the r  uses. Just  a s  
the automotive indus t ry  is being forced to  develop 
m or c e n e r g y -e f f i c i e n t a u tom o b i 1 e s , the a gr i c u I t u r a 1 
indus t r ies  need more  w a t e r  - and ene rgy-  efficient 

crop plants.  T o  achieve this goal, ou r  agricultural  
scientists mus t  frame research questions with conser- 
vative use of these t w o  vital resources  in  mind. 

E n t e r i n g  this new e r a  of agricultural  research  need 
not be abrupt .  Many basic studies a r e  already under- 
way,  seeking  ways  t o  improve  the photosynthetic 
efficiency of plants,  increase biological fixation of 
nitrogen, improve  irrigation sys t ems ,  achieve re -  
cycling, develop integrated pest  and disease manage- 
men t  sys t ems ,  and  searching  for new crops.  A s  long 
a s  15 yea r s  ago, leading agr icu l tur i s t s  in  California 
pointed out  t h a t  t h e  resources  utilized in  agr icu l ture  
were  being depleted and  were  becoming more costly. 
I t  has  taken  a drough t  and  a n  oil embargo  to  make 
these  predictions a reali ty for a large majority of 
people. 

Those  of u s  in agricultural  research  must  show no 
hesitancy in  accepting t h e  ser ious  challenge of learn 
ing to  use ou r  w a t e r  and  ene rgy  rclsources more  
e f f i ci e n t I y . Re yon d mere  1 y con ser  v i n g t h csc s u p p I i e s 
for the [J.S., t h i s  research  could benefit t h e  agri-  
cu l ture  of developing nations in particular;  it could 
be ins t rumenta l  in  re leas ing  them from having to  
choose e i ther  cons tan t  food shor t ages  or significant 
i n v e s t m e n t s of capita 1. 

The new e r a  for agricultural research seems not only 
required by our realkition of the finiteness of the earth’s 
resources ,  bu t  also beneficial for the g rea t e s t  num 
he r  of people. I a m  confident t ha t  i f  w e  ask  the right 
questions science will lead u s  successfully through 
the period of doubt .  
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