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INTRODUCTION 

The a g r i c u l t u r a l  d i v e r s i t y  a c r o s s  Texas i s  i n d i c a t i v e  o f  w i d e l y  v a r y 
ing p r e c i p i t a t i o n ,  t e m p e r a t u r e  and s o i 1s. Average annual  p r e c i p i t a t i o n  
ranges  f r o m  18 t o  5 1  i n c h e s  f r o m  west  t o  e a s t .  The number o f  f r o s t - f r e e  
days range  f r o m  180 a t  A m a r i l l o  i n  t h e  Texas Panhandle t o  346 a t  
B r o w n s v i l l e  i n  t h e  R i o  Grande V a l l e y .  T h i s  p roduces  a w ide  v a r i e t y  o f  
f a r m i n g  systems f r o m  a c o n t i n u o u s  w i n t e r  wheat and summer f a l l o w  r o t a t i o n  
i n  s e m i - a r i d  West Texas t o  d o u b l e  c r o p p i n g  r o t a t i o n s  o f  co rn ,  c o t t o n  o r  
sorghum w i t h  w i n t e r  v e g e t a b l e s  ( l e t t u c e ,  o n i o n ,  c a r r o t s ,  e t c . )  i n  t h e  R i o  
Grande V a l l e y  and c r e a t e s  a h e t e r o g e n i t y  i n  o u r  t i l l a g e  and c u l t u r a l  
p r a c t i c e s .  

Research  programs i n  Texas c o n c e r n i n g  c o n s e r v a t i o n  t i l l a g e  f a r m i n g  
systems r e f l e c t  t h e  c l i m a t i c  and edaph i c  v a r i a b i l i t y  i n  t h e  s t a t e .  
F o u r t e e n  s c i e n t i s t s  f r o m  t h e  Texas A g r i c u l t u r a l  Expe r imen t  S t a t i o n ,  Texas 
A&M U n i v e r s i t y  System, o r  USDA-Agr icu l  t u r a l  Research S e r v i c e  have o n g o i n g  
s t u d i e s  t o  improve  s o i l - t i l l a g e  f a r m i n g  p r a c t i c e s  f o r  opt imum c r o p  produc
t i v i t y .  Research t o p i c s  r e c e i v i n g  p r o m i n e n t  a t t e n t i o n  i n  Texas a r e :  s o i l  
compac t i on ,  s o i l  e r o s i o n  and r e s i d u e  management, methods t o  i n c r e a s e  p l a n t  
a v a i l a b l e  s o i l  wa te r ,  f e r t i l i z e r  use e f f i c i e n c y  and p l a n t  n u t r i t i o n ,  and 
weed c o m p e t i t i o n  and c o n t r o l  methods. D e s c r i p t i o n s  and r e s u l t s  o f  ongo ing  
s t u d i e s  a r e  g i v e n  below. F o o t n o t e s  a r e  used t o  i d e n t i f y  t h e  r e s e a r c h  
a c t i v i t y  w i t h  t h e  r e s p e c t i v e  s c i e n t i s t ,  l o c a t i o n  and r e s e a r c h  agency. 

S o i l  Water C o n s e r v a t i o n .  T i l l a g e  methods t h a t  i n c r e a s e  r a i n f a l l  
ca tchment  and i n f i l t r a t i o n  and reduce s o i l  e v a p o r a t i o n  a r e  b e i n g  investi
ga ted .  S t u d i e s  a t  Corpus C h r i s t i  conduc ted  d u r i n g  a 7 y e a r  p e r i o d  on a 
c l a y  s o i l  demons t ra ted  s i g n i f i c a n t  d i f f e r e n c e  i n  r a i n f a l l  ca tchment  w i t h  
r e g a r d s  t o  t h e  t y p e  o f  p r i m a r y  t i l l a g e  pe r fo rmed  ( 8 ) .  S o i l  w a t e r  i n f i l t r a 
t i o n  r a t e s  were g r e a t e r  f o r  s o i l  t r e a t e d  w i t h  a c h i s e l  o r  mo ldboard  p l o w  
when compared t o  reduced  t i l l a g e  o r  n o - t i l l a g e .  However, s o i l  w a t e r  
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c o n t e n t s  d u r i n g  t h e  peak c r o p  demand p e r i o d  ( A p r i l - M a y )  were  no t  d i f f e r e n t  
among t i l l a g e  methods d u r i n g  each o f  t h e  7 y e a r s .  G r a i n  y i e l d s  o f  sorghum 
were n o t  d i f f e r e n t  between t i l l a g e  methods when r a i n f a l l  was adequate,  b u t  
were s i g n i f i c a n t l y  g r e a t e r  f o r  n o - t i l l a g e  o r  reduced t i l l a g e  when s o i l  
m o i s t u r e  was l i m i t e d .  

I n  s e m i - a r i d  West Texas, c r o p p i n g  systems u s i n g  n o - t i l l a g e  were found  
t o  i n c r e a s e  s o i l  w a t e r  c o n t e n t s  and g r a i n  y i e l d  o f  sorghum compared t o  
methods r e q u i r i n g  t i l l a g e  on c l a y  and loamy s o i l s  ( 7 , 1 2 ) .  Y i e l d s  f o r  8 
c r o p  y e a r s  ave raged  3,150 and 2,190 pounds p e r  a c r e  f o r  n o - t i l l a g e  and d i s k  
t i l l a g e ,  r e s p e c t i v e l y .  Y i e l d s  o f  s u n f l o w e r  and c o r n  were a l s o  g r e a t e r  
under  n o - t i l l a g e ,  b u t  y i e l d  d i f f e r e n c e s  were n o t  as g r e a t  as t h a t  o f  s o r 
ghum ( 1 2 ) .  On a weak l y  s t r u c t u r e d  sandy loam s o i l ,  y i e l d s  o f  c o t t o n  and 
g r a i n  sorghum were n o t  d i f f e r e n t  between reduced and c o n v e n t i o n a l  t i l l a g e  
methods i n  i r r i g a t e d  o r  r a i n f e d  s i t u a t i o n s  f o r  t h e  l a s t  4 y e a r s  ( 1 , l l ) .  
However, y i e l d s  o f  reduced t i l l  i r r i g a t e d  wheat were s l i g h t l y  b u t  s i g n i f i 
c a n t l y  reduced 1 o u t  o f  4 y e a r s ,  whereas y i e l d s  o f  reduced t i l l d r y l a n d  
wheat were s l i g h t l y  b u t  s i g n i f i c a n t l y  reduced  2 o u t  o f  t h e  4 y e a r s  (1) .  

M i c r o- c a t c h m e n t  ( f u r r o w  d i k e s )  c o n s t r u c t i o n  t o  reduce  w a t e r  r u n o f f  has  
been r e p o r t e d  t o  i n c r e a s e  sorghum and c o t t o n  y i e l d s  i n  t h e  s e m i - a r i d  
r e g i o n s  o f  Texas (4 ,  10) .  I n  1981 and 1982, c o n v e n t i o n a l  t i l l a g e  y i e l d s  
i n c r e a s e d  32 and 108% b y  f u r r o w  d i k i n g  c o t t o n  and sorghum, r e s p e c t i v e l y .  
Fu r row  d i k e s  i n  1985 i n c r e a s e d  c o t t o n  and sorghum y i e l d s  11 and  14%, 
r e s p e c t i v e l y .  Comb ina t i on  o f  f u r r o w  d i k e s  w i t h  reduced t i l l a g e  p r a c t i c e s  
a r e  i n  t h e  p r o c e s s  o f  b e i n g  i n v e s t i g a t e d .  

S o i l  F e r t i l i t y .  S t u d i e s  a r e  b e i n g  conduc ted  t o  d e t e r m i n e  t h e  e f f e c t s  
o f  t i l l a g e  and c r o p p i n g  sequence on y i e l d  and n i t r o g e n  use e f f i c i e n c y  o f  
g r a i n  sorghum, wheat, soybean and c o t t o n  ( 2 , 5 , 6 , 8 , 9 ) .  On c o a r s e - t e x t u r e d  
s o i l s ,  s i g n i f i c a n t  t i l l a g e  x n i t r o g e n  r a t e  i n t e r a c t i o n s  o c c u r r e d  f o r  y i e l d s  
o f  wheat and g r a i n  sorghum ( 6 ) .  For  wheat, c o n v e n t i o n a l  t i l l a g e  p roduced  
h i g h e r  g r a i n  y i e l d s  a t  l o w e r  N a p p l i c a t i o n  r a t e s  whereas n o - t i l l a g e  had t h e  
h i g h e s t  y i e l d  a t  t h e  l a r g e s t  N r a t e .  N o - t i l l a g e  g r a i n  sorghum y i e l d s ,  how-
e v e r ,  were dec reased  a t  l o w e r  N r a t e s  compared t o  c o n v e n t i o n a l  t i l l a g e  
t r e a t m e n t s  a t  t h e  h i g h e r  N r a t e s .  On a f i n e - t e x t u r e d  c l a y  s o i l ,  g r a i n  s o r 
ghum y i  e l  ds  were found  t o  be g e n e r a l  l y  h i g h e r ,  t hough  no t  always s t a t i s 
t i c a l l y  s i g n i f i c a n t ,  f o r  c o n v e n t i o n a l  t i l l a g e  compared t o  n o - t i l l a g e  f o r  
any g i v e n  N a p p l i c a t i o n  r a t e  ( 2 , 5 , 9 ) .  

S i g n i f i c a n t  c r o p p i n g  sequence x N - r a t e  i n t e r a c t i o n  has been found  f o r  
w i n t e r  wheat  ( 6 ) .  Con t i nuous  wheat p roduced h i g h e r  g r a i n  y i e l d  t h a n  wheat 
i n  a sorghum-wheat-soybean r o t a t i o n  a t  t h e  l o w  N r a t e s  whereas wheat grown 
i n  t h e  r o t a t i o n  had t h e  h i g h e s t  y i e l d  a t  t h e  h i g h e r  N r a t e s .  Wheat y i e l d s  
i n  a wheat- soybean doub le  c r o p  r o t a t i o n  produced l o w e r  y i e l d s  t h a n  con
t i n u o u s  wheat a t  a l l  N r a t e s .  

The use o f  w i n t e r  annua l  legumes as a n i t r o g e n  sou rce  i n  doub le  c r o p  
sequence w i t h  g r a i n  sorghum was i n v e s t i g a t e d .  G r a i n  sorghum f o l l o w i n g  a 
g reen manure t r e a t m e n t  o f  s u b- c l o v e r  o u t y i e l d e d  n o - t i l l a g e  t r e a t m e n t s  where 
c l o v e r  r e s i d u e s  remained on t h e  s u r f a c e  and c o n v e n t i o n a l  t i l l a g e  wh ich  had 
no c l o v e r  b u t  r e c e i v e d  N f e r t i l i z e r  (60 kg /ha ) .  Decompos i t i on  o f  c l o v e r  
r e s i d u e s  on t h e  s o i l  s u r f a c e  may be t o o  s l o w  t o  meet t h e  N demands o f  s o r 
ghum. S t u d i e s  i n d i c a t e  t h a t  r a i n f a l l  l e v e l s  and c h e m i c a l s  ( g l y p h o s a t e )  
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a p p l i e d  t o  e l i m i n a t e  c o m p e t i t i o n  between a c r o p  l i k e  sorghum and t h e  w i n t e r  
legume s i g n i f i c a n t l y  a f f e c t  t h e  r a t e  o f  decompos i t i on  and n i t r o g e n  r e l e a s e  
f r o m  t h e  legume r e s i d u e  (2,5,9) .  

S o i l  Compaction. S o i l  s t r u c t u r a l  p r o p e r t i e s  r e l a t e d  t o  c o n s e r v a t i o n  
and c o n v e n t i o n a l  t i l l a g e  have been s t u d i e d  f o r  v a r i e d  s o i l  t e x t u r e s  
(3,4,13). R e s u l t s  i n d i c a t e  t h a t  an teceden t  s o i l  m o i s t u r e  s i g n i f i c a n t l y  
a f f e c t e d  t h e  s a t u r a t e d  h y d r a u l  i c  c o n d u c t i v i t y  o f  sandy 1oam s o i l s (14) .  
Slow s o i l  d r y i n g  r e s u l t i n g  f r o m  l o w  a i r  t e m p e r a t u r e  (25°C) o r  s t r a w  mulch  
i n c r e a s e d  t h e  s o i l  s t r e n g t h  and b u l k  d e n s i t y .  I n c o r p o r a t e d  res idues ,  how-
e v e r ,  reduced b u l k  d e n s i t y  and i n c r e a s e d  o r g a n i c  m a t t e r  c o n t e n t  (4 ) .  
A l t h o u g h  c o n s e r v a t i o n  t i l l a g e  can reduce e v a p o r a t i o n  and i n c r e a s e  m o i s t u r e  
s t o r a g e ,  t h e s e  p r o p e r t i e s  a l s o  m o d i f y  t h e  s t r u c t u r e  o f  t h e  f r a g i l e  s o i l s  
and may c o n t r i b u t e  t o  reduced p l a n t  g row th  and c r o p  y i e l d s  (3,4,13). 

S o i l  s t r u c t u r a l  d e t e r i o r a t i o n  f r o m  wheel compact ion  can a d v e r s e l y  
a f f e c t  r o o t  g row th  and c r o p  development.  Because o f  t h e  concern  o f  compac
t i o n ,  t h i s  r e s e a r c h  was conduc ted  t o  d e t e r m i n e  t h e  e f f e c t  o f  c o n t r o l l e d  
t r a f f i c  l anes  on s o i l  p h y s i c a l  p r o p e r t i e s  and c r o p  r o o t i n g  f o r  n o - t i l l a g e  
and c o n v e n t i o n a l  t i l l a g e  c r o p p i n g  systems on a s w e l l i n g  c l a y  s o i l  (2,5,9). 
S o i l  s t r e n g t h ,  b u l k  d e n s i t y  and t o t a l  p o r o s i t y  were n o t  d i f f e r e n t  between 
t i l l a g e  t r e a t m e n t s  i n  a reas  n o t  t r a f f i c k e d  d u r i n g  t h e  c r o p  g row ing  season. 
I n  a reas  s u b j e c t  t o  wheel t r a f f i c k  d u r i n g  t h e  c r o p  g row ing  season, s o i l  
s t r e n g t h  and b u l k  d e n s i t y  were h i g h e r  f o r  t h e  n o - t i l l a g e  t r e a t m e n t s .  Both 
s o i l  s t r e n g t h  and b u l k  d e n s i t y  i n  t h e  a reas  where wheel t r a f f i c  was con-
f i n e d  reached va lues  r e p o r t e d  t o  i n h i b i t  r o o t  g row th  t o  t h e  0.15 m depth .  
Measured c r o p  r o o t i n g  d e n s i t i e s  were n o t  d i f f e r e n t  w i t h  r e s p e c t  t o  t h e  
presence o r  absence o f  wheel t r a f f i c  o r  t i l l a g e  t r e a t m e n t .  The d a t a  
sugges t  t h a t  s o i l  m o i s t u r e  and n u t r i e n t s  i n  c o n t r o l l e d - t r a f f i c  l anes  w i l l  
be a v a i l a b l e  f o r  c r o p  use. 

Weed C o n t r o l .  The h e r b i c i d e s  AA t rex  ( a t r a z i n e ) ,  M i l o g a r d  ( p r o p a z i n e ) ,  
B ladex  ( c y a n a z i n e ) ,  Co to ran  ( f l u o m e t u r o n ) ,  I g r a n  ( t e r b u t r y n ) ,  Glean 
( c h l o r s u l f u r o n ) ,  A l l y  ( m e t s u l f u r o n )  and T r e f l a n  ( t r i f l u r a l i n )  were e v a l u 
a t e d  w i t h  r e s p e c t  t o  t i l l a g e  f o r  h e r b i c i d e  t o x i c i t y  and p e r s i s t a n c e  (14) .  
A v a i l a b l e  r e s u l t s  do n o t  g i v e  a c l e a r  i n d i c a t i o n  o f  whether  n o - t i l l a g e  
a f f e c t s  h e r b i c i d e  t o x i c i t y  and p e r s i s t e n c e .  I n  a 1984 d r y l a n d  sorghum 
s t u b b l e  s tudy ,  weed c o n t r o l  was b e s t  a f t e r  i n c o r p o r a t i o n  and p o o r e s t  when 
h e r b i c i d e s  were a p p l i e d  on ba re  s o i l .  N o - t i l l a g e  r e s u l t s  were i n t e r m e d i 
a t e .  H e r b i c i d e s  p e r s i s t e d  l o n g e s t  f o l l o w i n g  i n c o r p o r a t i o n .  I n  a 1984 
wheat  s t u b b l e  s tudy ,  s p r a y i n g  h e r b i c i d e s  on ba re  s o i l  gave t h e  b e s t  weed 
c o n t r o l  and t h e  h e r b i c i d e s  p e r s i s t e d  t h e  l o n g e s t .  I n  a 1985 d r y l a n d  wheat 
s t u b b l e  s tudy ,  c o n t r o l  o f  v o l u n t e e r  wheat was e q u a l l y  e f f e c t i v e  between no-
t i l l a g e  and c o n v e n t i o n a l  t i l l a g e ,  b u t  c o n t r o l  was reduced when h e r b i c i d e s  
were sprayed on ba re  s o i l  w i t h o u t  i n c o r p o r a t i o n .  I n  c o n t r a s t ,  r e s u l t s  on 
sorghum s t u b b l e  were j u s t  o p p o s i t e  o f  r e s u l t s  o b t a i n e d  on wheat s t u b b l e  i n  
1985. C o n t r o l  and p e r s i s t e n c e  w i t h  Glean and A l l y  were a p p r o x i m a t e l y  t h e  
same w i t h  n o - t i l l  o r e  b a r e  s o i l .  T h i s  d i d  n o t  h o l d  t r u e  f o r  T r e f l a n  and 
AAt rex  because t h e y  gave poo r  c o n t r o l  and d i d  no t  p e r s i s t  under  no-
t i l l a g e .  I r r i g a t i o n  i m m e d i a t e l y  a f t e r  a p p l i c a t i o n  d i d  n o t  e f f e c t  i n i t i a l  
t o x i c i t y  o r  p e r s i s t e n c e  o f  t h e  h e r b i c i d e s  i n  t h e  s o i l  even though i t  d i d  
n o t  r a i n  on t h e  d r y l a n d  p a r t  o f  t h e  s t u d y  f o r  two months. A t  0.012 l b / A ,  
Glean and A l l y  p e r s i s t e d  l o n g e r  t h a n  AAt rex  a t  1.5 l b / A  o r  T r e f l a n  a t  0.75 
l b / A  r e g a r d l e s s  o f  t h e  method o f  i n c o r p o r a t i o n  method. S o i l  samples 
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e v a l u a t e d  i n  t h e  greenhouse i n d i c a t e d  t h a t  G lean and A l l y  l eached  i n t o  t h e  
3 t o  6 i n c h  s o i l  depth .  O the r  h e r b i c i d e s  remained i n  t h e  0 t o  3 i n c h  
dep th .  
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