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Approximately 260,000 acres o f  s o f t  red winter wheat were sown i n  
Kentucky i n  the  f a l l  o f  1977. By the f a l l  o f  1983. prel iminary reports 
ind ic ted t h a t  t h i s  acreage had r i sen  t o  nearly 720.000. A large por t ion 
o f  these acres are being sown using conventional (plow, disc (1-3 times), 
p lant )  t i l l a g e  management on s o i l s  wi th  a s i gn i f i can t  erosion hazard i f  
surface residues are not maintained. 

I n te res t  I n  winter cereals i n  Kentucky has evolved from the winter 
cover and green manure crops o f  past years t o  wheat and barley as 
important components o f  g ra in  crop rotat ions. Winter cereals are now 
being looked upon as a means o f  generating ear ly  feed and/or cash flow. 
Because o f  th is.  i n te res t  i n  be t te r  management pract ices has also arisen, 
and use o f  higher nitrogen (N) rates t o  Increase wheat y ie lds  has 
coincided wi th  increased emphasis on t i l l a g e  reduction. T i l l age  methods 
have been important determinants o f  y i e l d  response t o  f e r t i l i z e r  N i n  
summer annuals such as corn (1, 2), and are expected t o  be o f  no less 
importance t o  the  y i e l d  response o f  the winter annuals. 

Two experiments have been i n i t i a t e d  t o  evaluate the inf luence o f  
t i l l a g e  on y i e l d  and other important agronomic responses re la ted t o  
ni t rogen appl icat ions on s o f t  red winter wheat. I n  the  f i r s t  o f  these, 
located on a Maury s i l t  loam (Typic Paleudalf). wheat fo l lows corn i n  a 
corn-wheat-doublecrop soybean rotation. Two t i l l a g e  systems, n o- t i l l  and 
conventional (plow. disc 2x, p lant )  are represented. The Caldwell wheat 
was planted and f e r t i l i z e d  i n  such a way as t o  g ive three leve ls  o f  N on 
the wheat ( 0 .  40. 80 I b  N/A) at each of three leve ls  o f  N applied t o  the 
p r i o r  c o r n  c r o p  ( 0 ,  100, 200 l b  N/A). 

Soil n i t r a t e  nitrogen leve ls  s t rongly  re f lec ted corn f e r t i l i z a t i o n  
patterns when samples were taken i n  the f a l l  p r i o r  t o  wheat seeding. but  
not  the  next spring. when the p l o t s  were s o i l  sampled p r i o r  t o  wheat N 
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f e r t i l i z a t i o n  (Table 1). Corn y i e l d s  averaged 120 bu/A across a l l  
treatments, b u t  crop u t i l i z a t i o n  depleted s o i l  n i t r a t e  l e v e l s  much more i n  
n o - t i l l  corn than i n  convent iona l ly  t i l l e d  corn p lo ts .  The wheat d i d  
respond t o t h e " residual" N f e r t i l i z a t l o n  p a t t e r n (Table 1) i n terms o f  
l e a f  t i s s u e  N concentrat ions and lodg ing patterns, regardless o f  wheat 
sp r ing  N f e r t i l i z a t i o n  rate. N o- t i l l  wheat product ion resu l ted  i n  l ess  N 
recovery and lodging. 

Table 1. In f luence  o f  corn N f e r t i l i z a t i o n  r a t e  on res idua l  s o i l  n i t r a t e  
levels,  wheat l e a f  N concentrat ion and wheat lodging. 

T i l l a g e  N Rate Soil Nitrate N Lodging* 
System Corn 10/82 4/83 Leaf N Ra t ing 

-lb N/A -+- % 
No-Ti 11 0 16 e 12 3.6 b 0.2 c 

100 40 d 13 3.7 b 0.2 c 
200 128 b 14 3.9 a 0.3 c 

Conventional 0 26 d 11 3.5 b 0.2 c 
100 96 c 11 3.9 a 3.3 b 
200 198 a 11 4.0 a 5.2 a 

*0..2 = no lodging, 9.0 = p l o t  lodged t o t a l l y  f l a t .  
+Values w i t h i n  a column fo l lowed by t h e  same l e t t e r  n o t  s i g n i f i c a n t l y  
d i  f f e r e n t  ( P>O. 05 ). 

Wheat y i e l d  pa t te rns  were s t rong ly  inf luenced by both app l ied  spr ing  
N and res idua l  N from t h e  previous corn  crop (Table 2). No- t i l lage 
product ion p rac t i ces  resu l ted  i n  a d i f f e r e n t  y i e l d  p a t t e r n  than 
conventional t i l l a g e .  On p l o t s  where corn  received no N f e r t i l i z e r  t h e r e  
was a s t rong ly  p o s i t i v e  y i e l d  response t o  both a p p l i c a t i o n  ra tes  o f  spr ing
N on n o - t i l l  wheat. However, t h e  response "peaked" a t  40 l b  N/A under 
conventional t i l l a g e  management. Fol lowing use o f  200 l b s  N/A on the  p r i o r  
corn  crop t h e  wheat y i e l d  response p a t t e r n  was genera l ly  negat ive w i t h  
respect t o  app l ied  sp r ing  N, espec ia l l y  i n  conventional t i l l a g e  wheat. 
Wheat f o l l o w i n g  corn f e r t i l i z e d  a t  100 l b s  N/A requ i red some add i t i ona l  N 
t o  maximize y i e l d s  under n o - t i l l  management. With conventional t i l l a g e ,  
no add i t i ona l  N was required. Y ie ld  losses w i t h  excessive N were 
associated w i t h  increased lodg ing on convent iona l ly  p lanted wheat and head 
and f o l i a r  diseases on wheat grown under both  residue management systems. 

A t  t h i s  l o c a t i o n  t h e  Maury s o i l  has a l a r g e  reserve o f  organic N t h a t  
becomes a v a i l a b l e  under conventional t i l l a g e .  When comblned with res idua l  
f e r t i l i z e r  N from t h e  p r i o r  corn crop, an excessive N supply resulted. 

The second f i e l d  experiment was s i t e d  on a Loradale s i l t  loam (Typic 
Argiudoll) i n  a k i l l e d  ryegrass sod. The p l o t  area had been used f o r  
several years t o  evaluate inbred corn l i n e s  and had received l a r g e  
q u a n t i t i e s  o f  N f e r t i l i z e r  dur ing t h a t  per iod  o f  time. Thus, t h e  
p o t e n t i a l  s o i l  N a v a i l a b i l  t y  t o  t h e  wheat was a l s o  considered t o  be very 
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high a t  t h i s  location. I n  t h i s  experiment, n o - t i l l  and conventional 
t i l l a g e  were evaluated a t  two ni t rogen appl icat ion rates (70, 140 lb N/A) 
as a pa r t  o f  an intensive wheat management experiment t h a t  a lso involved 
two d i f f e r e n t  va r i e t i es  (Caldwell, Wheeler) and the presence or absence 

Table 2. Wheat y i e l d  response t o  t i l l a g e ,  applied and residual nitrogen -
1982/83 production year. 

T i  11age N Applied N Rate on Corn ( l b  N/A) 
System t o  Wheat 0 100 200 

1b/A Wheat y i e l d  (bu/A) 

Conventional 0 
40 
80 

*52 f g  66 bcde 
76 ab 61 cdef 
79 a 56 e f  

43 ghi 
42 ghi
41 h i  

No-Ti 11 0 36 i 51 fgh 68 abcd 
40 55 f 73 ab 69 abc 
80 71 abc 70 abc 57 def 

Yield values followed by the same l e t t e r  are not  s i g n i f i c a n t l y  d i f f e r e n t  
(P>0.05). 

o f  programs o f  disease cont ro l  (w i th  fungicides) and p lan t  growth 
regulat ion (w i th  ethephon). 

It was apparent that both tillageand applied N significantly 
af fected wheat y ie lds  (Table 3 ) .  The n o - t i l l  wheat outyielded the 
conventionally managed wheat by 9 bu/A, averaging 91 bu/A. The y i e l d  
di f ference between the  two systems appeared t o  be re la ted t o  N 
ava i l ab i l i t y .  A l l  f e r t i l i z e r  N was managed i n  s p l i t  applications, wi th  
three- fourth's applied a t  spring greenup and one-fourth a t  l a t e  boot. 
Addit ional N resulted i n  y i e l d  declines i n  both t i l l a g e  systems when no 
fungicide was used, and the  general ly poorer performance o f  the 
conventionally planted wheat was re la ted t o  greater N recovery, lush ear ly  
vegetative growth, and e a r l i e r  lodging (Table 3). 

The e a r l i e s t  lodging commenced wi th  the onset o f  gra in  f i l l i n g  and 
was re la ted t o  weakening o f  basal stems by powdery mildew (Erysiphe 

graminis f. sp. tritici). The fungicide program was generally ef fect ive,  
and the la rges t y i e l d increases (15 t o 16 bu/A) occurred a t higher N 
f e r t i l i z a t i o n  levels. Where 140 l b  N/A was used on conventional t i l l a g e  
wheat, the fungicide program d i d  not  ra ise  wheat y ie lds  t o  near maximum 
leve ls  i n  the experiment. This seemed ind ica t i ve  o f  the greater disease 
stress i n  these plots. 

As these experiments cont inue the depletion o f  s o i l  N reserves and 
the  i n e f f i c i e n t  recovery o f  N i n  n o - t i l l  environments should s h i f t  the  
response pattern. However, where wheat fo l lows N f e r t i l i z e d  corn, as i n  
large areas o f  Kentucky, the  n o - t i l l  wheat appears less l i k e l y  t o  be 
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adversely a f fec ted  by h igh l e v e l s  o f  res idua l /ava i l ab le  s o i l  N and w i l l  
indeed requ i re  more f e r t i l i z e r  N when s o i l  N rese rvo i r s  are  low or 
unavai lable. 

Table 3. Yie ld  and lodging response o f  s o f t  red  win ter  wheat* t o  t i l l a g e  
management, app l ied  nitrogen, and disease cont ro l .  

Wheat Grain Y ie ldT i  11age N 
System Rate 8 June 22 June - fung ic ide + fung ic ide 

1b/A ++ bu/A 
No-Ti 11 70 0.4 1.1 a bc 100 a 

140 0.7 ab 2.4 b 79 d 94 ab 

Conventional 70 0.9 bc 1.3 a 81 d 93 ab 
140 1.1 c 2.1 b 69 85 cd 

*Average o f  2 va r ie t i es ,  Caldwell and Wheeler.+
= no lodging, 9 = whole crop lodged f l a t .  

Ratings w i t h i n  a column fo l lowed by same l e t t e r  are  n o t  s i g n i f i c a n t l y  
d i f f e r e n t  (P>0.05). 
**Yield values fo l lowed by t h e  same l e t t e r  are  n o t  s i g n i f i c a n t l y  d i f f e r e n t  
(P>0.05). 
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