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Conservat ion t i l l a g e  p r a c t i c e s  have r a p i d l y  been adopted over the  
pas t  decade, e s p e c i a l l y  i n  t he  southeastern and m i  dwestern Un i t ed  
S ta tes .  Because o f  c o s t  e f f e c t i v e n e s s ,  improved mo is tu re  s torage,  
e t c . ,  c e r t a i n  conse rva t i on  t i l l a g e  p r a c t i c e s  may be adaptable t o  
p o r t i o n s  o f  t he  southwestern Un i t ed  S ta tes .  F e r t i l i z e r  requirements 
f o r  conse rva t i on  t i l l age  may be d i f f e r e n t  f rom convent ional  p r a c t i c e s ,  
p a r t i c u l a r l y  i n  d r i e r  reg ions .  The o b j e c t i v e s  o f  t he  repo r ted  s tudy 
were t o  determine the  e f f e c t s  o f  several  c ropp ing  sequences o f  g r a i n  
sorghum, wheat, and soybeans and convent iona l  and no- t i11  p r a c t i c e s  on 
c rop  y i e l d s  and N use e f f i c i e n c y .  

Mate r ia ls  and Methods 

Several c ropp i  ng sequences r e c e i v i n g  v a r y i  ng N r a t e s  were 
e s t a b l i s h e d  on a Ships c l a y  - Norwood s i l t  loam i n t e r g r a d e  i n  Bur leson 
county  i n  1983 (Table 1 ) .  The s t a t i s t i c a l  des ign was a s p l i t  p l o t  
w i t h i n  randomized complete b locks  ( 4  repl i c a t e s  ) w i t h  sequence se rv i ng  
as the  main p l o t  and t i l l a g e - f e r t i l i z e r  combinat ions c o n s t i t u t i n g  s p l i t  
p l o t s .  The s tudy  was o rgan ized  so t h a t  each c rop  i n  each sequence was 
represen ted  every yea r .  Wheat-soybeans were doublecropped w h i l e  the 
sorghum-wheat-soybeans sequence represen ted  3 crops produced every 2 
years .  C u l t i v a r s  used were NK Pro 812 wheat, Funks G522DR sorghum, and 
Ransom soybeans. Wheat was p l a n t e d  i n  e a r l y  December f o l l o w i n g  the  
soybean ha rves t ,  w h i l e  sorghum was p l a n t e d  i n  l a t e  March and soybeans 
i n  l a t e  May  o r  e a r l y  June subsequent t o  wheat harves t .  N o - t i l l  
t rea tments  were p l a n t e d  w i t h  a n o - t i l l  d r i l l ,  w h i l e  convent ional  
t rea tments  were p l a n t e d  w i th  a s tandard row p l a n t e r .  Herb ic ides  used 
were propaz ine on sorghum and a l a c h l o r  on soybeans. Paraquat was added 
a long w i t h  t he  above h e r b i c i d e s  f o r  burn-down on n o - t i l l  p l o t s .  Wheat 
r ece i ved  no h e r b i c i d e .  Nitrogen t rea tments  f o r  wheat were s p l i t  i n t o  2 
topdress t rea tments  and were a p p l i e d  i n  m id-December and mid-February. 
N i t r ogen  as was k n i f e d  i n t o  beds o f  convent ional  sorghum i n  
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l a t e  February,  w h i l e  N t reatments  f o r  n o - t i l l  sorghum were sur face 
broadcast  f o l l o w i n g  sorghum emergence i n  A p r i l .  Each p l o t  was 12.2 x 4 
in. Row spacing f o r  sorghum and soybeans was 1 m, w h i l e  wheat was 
p lan ted  on 18 cm cen te rs .  Y i e l d  samples f o r  c o r n  and sorghum were c u t  
from 3 m o f  the  midd le  2 rows o f  each p l o t ,  w h i l e  a 12.2 x 1 m swath 
from the cen te r  o f  each p l o t  was used t o  es t imate  wheat y i e l d s .  Gra in  
samples from each p l o t  were ground, d r i ed ,  and d iges ted  f o r  t o t a l  
K je l dah l  N.  Resu l ts  f r o m  1984 w i l l  be presented,  as app rop r i a te  
t i l l a g e  t reatments  had been e s t a b l i s h e d  f o r  one f u l l  yea r  p r i o r  t o  t he  
1984 c ropp ing  yea r .  Resu l ts  were s t a t i s t i c a l  l y  analyzed by a n a l y s i s  o f  
va r iance  and r e y r e s s i o n  techniques.  

Resu l ts  and D iscuss ion  

Cropping sequence i n f l u e n c e d  the  y i e l d s  o f  a l l  c rops i n  1984, 
w h i l e  t i l l a g e  e f f e c t s  va r i ed  w i t h  the  s p e c i f i c  crop and c ropp ing  
sequence. Hard r e d  w i n t e r  wheat p r o d u c t i o n  was a f f e c t e d  by c ropp ing  
sequence, w i t h  cont inuous wheat produc i  ng t he  most g ra i n ,  f o l l  owed by 
t he  wheat -soy bean doublec rop  and the  sorghum-wheat -soybean doub lecrop 
(Table 2 and 3 ) .  Wheat y i e l d s  from the  sorghum-wheat-soybean sequence 
were analyzed separa te ly  f rom the  o t h e r  sequences s ince  wheat i n  t h i s  
sequence  re l i ed  on l y  on res idua l  n i t r o g e n  a p p l i e d  t o  sorghum. Residual 
n i t r o g e n  f o l l o w i n g  sorghum was gene ra l l y  no t  s u f f i c i e n t  f o r  opt imal  
wheat y i e l d s  and N r a t e s  corresponding t o  the  o the r  wheat sequences 
were a p p l i e d  t o  wheat i n  t h i s  sequence i n  1985. The w i n t e r  o f  1983 and 
s p r i n g  o f  1984 were unusua l l y  d r y .  Monocrop wheat produced the  h i g h e s t  
y i e l d s  probably  because o f  g rea te r  a v a i l a b l e  s o i l  water as compared 
w i t h  doublecrop t rea tments .  T i l l a g e  t rea tment  d i d  no t  s i g n i f i c a n t l y  
i n f l  uence wheat y i e l d s  w i t h  cont inuous wheat o r  the  wheat-soybeans 
doublecrop,. b u t  n o - t i l l  d i d  inc rease  wheat y i e l d s  i n  the 
sorghum-wheat-soybeans r o t a t i o n .  Soybeans normal ly  are no t  harvested 
i n  t h i s  l o c a t i o n  u n t i l  l a t e  November. Since the  w i n t e r  and s p r i n g  were 
unusua l l y  dry ,  l i t t l e  d i f f e r e n c e  i n  s o i l  moisture s torage would be 
expected between t i l l a g e  t rea tment  i n  the  wheat-soybeans doublecrop. 
Sorghum i s  harvested by mid-July and presents  a g rea te r  p o t e n t i a l  f o r  
d i f f e r e n c e s  i n  s o i l  water s torage from e a r l y  f a l l  r a i n s  t h a t  m igh t  be 
a t t r i b u t e d  t o  v a r y i n g  methods o f  r e s i due management. 

Cropping sequence i n f l u e n c e d  g r a i n  sorghum y i e l d s  i n  1984, w i t h  
cont inuous sorghum producing s i g n i f i c a n t l y  more g r a i n  than  t he  
sorghum-wheat-soybean r o t a t i o n  (Table 4 ) .  Convent ional  t i l l a g e  sorghum 
outperformed no- t i 11 sorghum when averaged across c ropp ing  sequences. 
N i t r ogen  t reatments  were topdressed on no- t i11  sorghum, w h i l e  N was 
subsurface k n i f e d  i n  convent ional  t i l l a g e  p l o t s .  No r a i n f a l l  was 
rece ived  f o r  s i x  weeks a f t e r  topdress ing  the  n o - t i l l  p l o t s ,  r e s u l t i n g
i n  poorer  e a r l y  season growth and n i t r o g e n  uptake and demonstrates t h a t  
sur face app l y i ng  N f o r  no- t i11  warm season crops may no t  be p r a c t i c a l  
under d r i e r  c l i m a t i c  c o n d i t i o n s .  
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A s i g n i f i c a n t  c ropp ing  sequence x t i l l a g e  i n t e r a c t i o n  was noted 
f o r  soybeans. There fo re ,  t i l lage means were compared w i  t h i  n c ropp ing  
sequence (Table 51. The wheat-soybean doublecrop produced the  g rea tes t  
mean y i e l  d, f o l l o w e d  by c o n t i  nuous soybeans and t he  
sorghum-wheat-soybean r o t a t i o n .  N o - t i l l  i nc reased  y i e l d s ,  though no t  
s t a t i s t i c a l l y ,  i n  the  f i r s t  two c r o p p i n g  sequences and s i g n i f i c a n t l y  
improved y i e l d s  i n  t he  sorghum-wheat-soybean r o t a t i o n .  I t  was noted 
t h a t  both wheat and soybeans f o l l o w i n g  sorghum have decreased y i e l d s  as 
compared t o  o t h e r  c ropp ing  sequences. 

App l i ed  N i nc reased  g r a i n  y i e l d s  o f  both wheat and sorghum. 
Cont inuous wheat responsed t o  a p p l i e d  N more than wheat i n  the  
wheat-soybean doublecrop, presumably due to d i f f e r e n c e s  i n  a v a i l a b l e  
s o i l  water ( F i g .  1). N i t r ogen  a p p l i e d  t o  no- t i 11  wheat was a l so  more 
e f f e c t i v e  i n  improv ing  g r a i n  y i e l d  as compared t o  conven t iona l  t i l l a g e  
p l o t s  ( F i g .  2 ) .  Convent ional  t i l l a g e  sorghum u t i l i z e d  a p p l i e d  N more 
e f f e c t i v e l y  than  no- t i11  sorghum i n  1984 ( F i g .  31. Some o f  t he  
d i f f e r e n c e  was a t t r i b u t e d  t o  topdress ing  versus k n i f i n g  the  added N, as 
p r e v i o u s l y  discussed. Convent ional  t i l  l a g e  sorghum produced g rea te r  
y i e l d s  than n o - t i l l ,  even w i t h  no a p p l i e d  N, i m p l y i n g  t h a t  n u t r i e n t  
c y c l i n g  may be s i g n i f i c a n t l y  s lower  under n o - t i l l  c o n d i t i o n s .  App l ied  
N was a more impo r tan t  determinant  of g r a i n  y i e l d  i n  cont inuous as 
compared t o  r o t a t i o n a l  sorghum ( F i g .  4), i m p l y i n g  g rea te r  s o i l  water 
a v a i l a b l e  t o  the  monocrop o r  g rea te r  d e p l e t i o n  o f  o t h e r  n u t r i e n t s  by 
t he  doublecrop r o t a t i o n .  

Conclus ions 

1) Cropping sequence i n f l u e n c e d  t he  y i e l d s  o f  a l l  c rops s tud ied .  
2 )  	 The e f f e c t  o f  t i l l a g e  on c rop  y i e l d s  v a r i e d  w i t h  c rop  and 

c ropp ing  sequence. 
3 )  	 Cropping sequence and t i l l a g e  a l s o  a l t e r e d  crop response t o  

a p p l i e d  N. 

Table 1. Cropping sequences and n i t rogen  f e r t i l i z a t i o n  r a t e s .  

Crop Sequence Appl ied to: N Rate ,  ha 

Continuous Wheat Wheat 0, 68, 102 

Wheat -Soybeans Wheat 0, 68, 102 

Continuous Soybeans 

Sorgh t-Soybeans Sorghum 0, 45, 135 

Continuous Sorghum Sorghum 0, 45,  135 
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Table 2. Cropping sequences and t i l l a g e  e f f e c t s  
on wheat g r a i n  y i e l d s ,  1984. 

Treatment Grain y i e l d  

ha -' 
Sequence

Continuous wheat 3688 
Wheat-soybean 2610 b 

Ti1 lage  
No- ti  11 3244 a 
Conventional ti 11 3054 a 

Values w i t h i n  a t reatment  parameter fo l lowed by 
the same l e t t e r  are d i f f e r e n t  by LSD (0.05) 

Table 3. 	 T i l l a g e  e f f e c t s  on wheat g ra i n  y i e l d s  i n  
sorghum-wheat-soybeans cropping sequence, 1984. 

T i l l a g e  Treatment Grain y i e l d  

N O - t i11 
Conventional 1 

ha -' 
2531 
1691 b 

Values fo l lowed by the same l e t t e r  are no t  
d i f f e r e n t  by LSD 

Table 4. 	 sequence and t i l l a g e  e f f e c t s  on 
g ra i n  sorghum d, 1984. 

Treatment Grain y i e l d  

-1ha 
Sequence

Continuous sorghum 
Sorghum-wheat- soy bea ns 4512 b 

T i l l a g e  
Conventional till a 
No- t i11 4555 b 

Val w i t h i n  a t reatment  parameter fo l lowed by 
the same l e t t e r  a re  not d i f f e r e n t  by LSO 

Table 5. Crop sequence t i l l a g e  i n t e r a c t i o n  on soybean y i e l d s ,  1984. 

Grain y i e l d  

ha -' 
Wheat-soybeans 

Conventional 
No- ti11 3493 a 
No - t i11 3501 a 

Continuous soybeans Conventional 3388 a 
11 3434 a 

Sorghum-wheat-soybeans Conventional 2844 b 

Values w i t h i n  a crop sequence fo l lowed by the same l e t t e r  are 
no t  d i f f e r e n t  by LSO (0.05). 
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Figu re  1. 	 Applied ef fec t  on wheat yie lds  in a n d  doublecrop 
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2 .  	 Wheat response t o  applied a s  by c rop  sequence and 
1 lage. 




