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INTRODUCTION 

The Sam Worley farm, i n  Maury County, Tennessee, is s i t u a t e d  a t  t h e  extreme 
wes tern  edge of t h e  Nashv i l l e  Basin i n  small c reek  v a l l e y s  between ou t ly ing  
r i d g e s  of t h e  Highland R i m .  The open land  i s  most ly of t h e  Dellrose-Mimosa-
Armour s o i l  a s s o c i a t i o n ,  wi th  g e n t l e  t o  moderately s t e e p  s l o p e s  (2-25%) and 
h igh ly  d i s s e c t e d  topography. F i e l d  s i z e  i s  gene ra l ly  under f i f t e e n  acres, 
o f t e n  wi th  several s o i l  types  i n  a g iven  f i e l d .  Much of t h e  farm su f fe red  
cons iderable  e ros ion  i n  t h e  n ine t een th  and e a r l y  twent ie th  c e n t u r i e s ,  
p a r t i c u l a r l y  t h e  Mimosa s o i l s  (about 1/3 of  t h e  cropland) ,  and s u r f a c e  tex
t u r e  ranges from heavy sil t  loam t o  s i l t y  c l a y  loam wi th  or wi thout  c h e r t .  
Except i n  small c r eek  bottom areas, soils are w e l l  t o  excess ive ly  dra ined.  

During t h e  1950's and 1960's, much of t h e  marginal cropland w a s  i n  permanent 
p a s t u r e  and hay crops ,  wi th  t h e  remainder i n  a two-year bar ley- gra in  sorghum-
wheat r o t a t i o n .  A small amount of corn  s i l a g e  w a s  grown. 

I n  t he  1970s ,  a two-year wheat-soybeans-corn r o t a t i o n  became more advanta
geous economically,  and some a d d i t i o n a l  l and  was acqui red .  I n  o rde r  t o  
implement t h i s  new r o t a t i o n  and i n c r e a s e  c rop  acreage ,  a n o- t i l l  p l a n t e r  was 
purchased i n  1975. Since 1977, a l l  of t h e  corn and soybeans on t h e  farm 
have been p lan ted  n o- t i l l .  Wheat is convent ional ly  d r i l l e d  a f t e r  a l i g h t  
d i sk ing  of c o r n s t a l k s .  

EFFICIENT CROPPING AND CONSERVATION 

The primary purpose behind t h e  switch t o  n o- t i l l  on t h e  Worley farm was con
s e r v a t i o n .  On s t e e p ,  i r r e g u l a r  s l o p e s  modern machinery and contour  t e r r a c e s  
were incompatible ,  and only  n o- t i l l  seemed t o  o f f e r  hope of reducing s o i l  
e ros ion t o  accep tab le  l e v e l s  whi le  u t i l i z i n g  t h e  s o i l s  reasonably e f f i c i e n t 
l y  and i n t e n s i v e l y .  This  commitment t o  both i n t e n s i v e  use  and conserva t ion  
r e q u i r e s  a d r a s t i c  change i n  philosophy: no longer  do we cons ider  t i l l a g e  
as a normal p r a c t i c e ,  bu t  as an  o b s t a c l e  t o  t h e  n a t u r a l  soil- forming process .  

The g r e a t e s t  advantage of t h i s  long-term commitment t o  n o- t i l l  l i es  i n  t h e  
cumulative n a t u r e  of t h e  b e n e f i t s  t o  t h e  so i l .  I n  f i e l d s  which have been 
under cont inuous n o - t i l l  cropping f o r  several yea r s ,  s o i l  o rganic  matter has  
continued t o  i n c r e a s e  over  time, wi th  concommitant changes i n  s o i l  phys i ca l  
condi t ion .  Sur face  and subsur face  s t r u c t u r e  has  become s t r o n g e r ,  i n f i l t r a 
t i o n  and permeabi l i ty  have improved; and i n  some cases i n t e r n a l  dra inage  
s e e m s  t o  have improved. P a r t i c u l a r l y  i n  t h e  cases of some s m a l l  areas of 
Egam and Dunning s o i l s  (somewhat poorly- drained bottoms),  t h e  load bear ing  
capac i ty  of t h e  s o i l  when w e t  has  increased .  A l l  of t h e s e  changes have 
occurred s lowly bu t  seem t o  be cont inuing  a f t e r  e i g h t  y e a r s  of n o- t i l l  
cropping. 

N e i l  Worley farms wi th  h i s  f a t h e r ,  Sam, and h i s  b ro the r ,  Stephen, near 
Hampshire, Tennessee. 
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When deep t i l l a g e  is  eliminated as an option and even l i g h t  disking s t r i c t l y  
l imi ted ,  o the r  f e a t u r e s  i n  t h e  cropping program must take up t h e  s l ack  i n  
weed and d i sease  control .  Experience has shown, however, t h a t  combinations 
of c e r t a i n  crop r o t a t i o n s  (or  even s p e c i f i c  v a r i e t i e s )  and herbic ide  pro-
grams can con t ro l  almost any problem, usual ly  f a r  b e t t e r  than w a s  o r i g i n a l l y  
expected. Extension's recommendations have been use fu l  s t a r t i n g  points ,  
but  considerable experimentation has been necessary t o  f ind  a s u i t a b l e  pre
s c r i p t i o n  f o r  some f i e l d s  and improvements are s t i l l  being made. 

CROP RESULTS 

A l l  of the  s o i l  conservation b e n e f i t s  of  n o- t i l l ,  even the  v i r t u a l  elimina
t i o n  of eros ion,  would not br ing about i t s  adoption i f  crops could not  be 
economically produced. On t h e  Worley farm, however, n o- t i l l  crop y ie lds  
have been q u i t e  sa t i s fac to ry .  Before and a f t e r  f i g u r e s  are not  ava i l ab le ,  
s ince  t h e  crop r o t a t i o n  w a s  changed a t  about the  same t i m e  as the  p lant ing 
system, but  t h e  cur ren t  four-year average y ie ld  is  101 bu./A of corn and 
3 0 . 3  bu./A of double-cropped soybeans, on s o i l s  which should be  expected t o  
yield 70 bu. of corn and 28 bu. of ful l- season soybeans, according t o  B e l l ,  

et al.1. Only wheat y i e l d s  do not  seem t o  have been improved by the  n o- t i l l  
r o t a t i o n ,  d i sease  problems having held t h e  four-year average t o  34 b u / A 

Not only have row crop y i e l d s  been s a t i s f a c t o r y ,  bu t  lower labor and machi
nery c o s t s  have allowed the  t o t a l  c o s t  of producing a crop t o  be lower with 
n o- t i l l  than wi th  conventional t i l l a g e .  It has been poss ib le  t o  expand 
cropped acreage t o  Class III and I V  land and, indeed, t h e  g r e a t e s t  improve
ment i n  y ie ld  has been on what were considered t h e  poorest s o i l s  - eroded, 
clayey,  o r  poorly drained. 

PRACTICAL OBSERVATIONS 

I have mentioned only t h e  b e n e f i t s  t o  the  s o i l ,  but  t h e  l ist  of b e n e f i t s  w e  
have derived from n o- t i l l  cropping is extensive:  timely p lant ing with less 
f u e l  and labor ,  t r i p l e d  crop acreage with same t r a c t o r  power, less lodging 
of corn, e t c .  After  e igh t  years ,  w e  would not  even consider going back t o  
plowing. 

To make n o- t i l l  work, i t  is e s s e n t i a l  t o  p lan  ahead: take  a un i f i ed ,  whole-
system approach, keep f e r t i l i t y  high, be aware of p o t e n t i a l  weed problems 
e a r l y ,  keep up wi th  new technology. It i s  p a r t i c u l a r l y  v i t a l  t o  scout  f o r  
and spot  t reat  johnsongrass a t  l e v e l s  f a r  below the  conventional t i l l a g e  
economic threshhold. O f  course, these  same f a c t o r s  are w e l l  u t i l i z e d  by 
many i n  conventional t i l l a g e  systems, but  only n o- t i l l  develops the  f u l l  
long-term p o t e n t i a l  of our sloping and f e r t i l e  s o i l s .  

1  F .  F .  B e l l ,  G. J. Buntley and Paul Denton. Y i e l d  Estimates f o r  the  Major 
Crops Grown on t h e S o i l s of Middle and E a s t Tennessee, Univ. of Tenn. E X ~ .  
S ta .  Bu. 604, Ju ly  1981. 
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