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!?inter wheat i s  an important  cash  crop grown i n  t h e  Midwestern 
s t a t e s .  However, p rogress  i n  y i e l d  advancement h a s  been slow compared 
t o  advances i n  o t h e r  major wheat producing r e g i o n s ,  n o t a b l y  E u r o ~ e .  
This has  lead t o  a  compet i t ive  d isadvantage of USA-produced wheat on t h e  
world market. I n  an e f f o r t  t o  enhance wheat p r o d u c t i v i t y  and 
p r o f i t a b i l i t y  a  s e r i e s  of experiments were e s t a b l i s h e d  i n  t h e  f a l l  of 
1985 t o  a s s e s s  t h e  impact of more i n t e n s i f i e d  management p r a c t i c e s  
inc lud ing  t h e  use  of m u l t i p l e  N a p p l i c a t i o n s ,  f u n g i c i d e s ,  and a  growth 
r e t a r d a n t  (Cerone) on two high-yie lding wheat v a r i e t i e s  adapted t o  
southern I l l i n o i s .  

MATERIALS AND METHODS 

During t h e  3-year pe r iod  of 1986 t o  1988 experiments were conducted 
a t  t h e  B e l l e v i l l e  and Carbondale Agronomy Research Centers  of Southern 
I l l i n o i s  Univers i ty .  The s o i l s  used were a  Her r i ck  s i l t  loam, Aquic 
Argiudol l ,  a t  B e l l e v i l l e  and Stoy and Alford s i l t  loams, Aquic Hapludalf 
and Typic Hapludalf ,  r e s p e c t i v e l y ,  a t  Carbondale. The previous  crop 
was corn p r i o r  t o  t h e  1986 experiments and soybeans p r i o r  t o  1987 and 
1988 experiments. Phosphorus and potassium f e r t i l i z e r s  a s  maintenance 
were appl 'ed be fo re  wheat seed ing  t o  s o i l s  t h a t  e s t e d  i n  excess of 50 -i -r l b s  P ac  by the  Bray PI t e s t  and 300 l b s  K a c  o r  above i n  
exchangeable K. S o i l  o r g a n i c  mat te r  ranged between 1 . 5  and 1.8 percent 
a t  a l l  l o c a t i o n s .  

Two high y i e l d i n g  wheat v a r i e t i e s  were s e l e c t e d ,  Caldwell and Rhom 
Haas Hfd 3021--a hybrid wheat t h a t  i s  no longer  commercially a v a i l a b l e .  
Nitrogen t rea tments  c o n s i s t e d  of  g ranu la r  u r e a  app l i ed  a t  va r ious  t imes ,  
b e f o r e  seeding and d u r i n g  c rop  development (Table 1 ) .  A "medium" and 
"high" N a p p l i c a t i o n  r a t e  was chosen t o  be approximately a  grower 
recommended N r a t e  and a  r a t e  of  approxi  a t e l y  502 i n  excess  of t h e  -1 recommended r t e .  This  was 90 l b s  N ac  f o r  "medium" N f e r t i l i t y  and - B 135 l b s  N ac f o r  "highM N a p p l i c a t i o n .  Timing c o n s i s t e d  of e i t h e r  N 
a p p l i c a t i o  i n  the  f a l l  (F), inc lud ing  two t r ea tments  w i t h  N-Serve a t  - f 1 / 2  l b  ac , o r  s p l i t s  of some N i n  the  f a l l  and some as e i t h e r  an e a r l y  
s p r i n g  (ES) o r  l a t e  s p r i n g  (LS) a p p l i c a t i o n .  Ear ly  s p r i n g  zpp l i ca t ion  
coincided with wheat t i l l e r i n g ,  u s u a l l y  being a p p l i e d  i n  l a t e  February 
o r  e a r l y  )larch. Late  s p r i n g  a p p l i c a t i o n  was u s u a l l y  made a f t e r  f u l l  
f l a g  l e a f  extension b u t  b e f o r e  head emergence from t h e  boot .  This 
u s u a l l y  occurred i n  l a t e  A p r i l  o r  e a r l y  May. 
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Cerone, a p l a n t  growth r e g u l a t o r ,  was app l ied  i n  an e f f o r t  t o  
reduce p l a n t  lodging e s p e c i a l l y  t h a t  which may occur wi th  t h e  "high" N 
f e r t i l i t y  t reatments .  Cerone t r e  tment cons i s ted  of e i t h e r  no Cerone o r  -B 
Cerone appl ied a t  0 . 3  l b  a . i .  a c  , Cerone was app l ied  when t h e  wheat 
heads had e longated i n t o  t h e  boot but be fore  t h e i r  emeffence from t h e  
boot.  Fungicide.sl c o n s i s t i n g  of Bayleton a t  114 l b  a c  an6 Dithane 
M-45 a t  2 l b s  ac  were app l ied  uniformly over a l l  experiments a t  t h e  
s t a g e  of f u l l  f l a g  l e a f  extension.  

FLESULTS AND DISCUSSION 

Application of Cerone reduced average p l a n t  he igh t  by 2 t o  6 inches  
compared t o  t h e  c o n t r o l  over a l l  l o c a t i o n s  and y e a r s  (Table 2 ) .  
General ly ,  he igh t  r educ t ions  from Cerone were g r e a t e r  f o r  Rhom-Haas NJ 
3021 (RH 3021) than  f o r  Caldwell but t h i s  might be expected because t h e  
RH 3021 was a t a l l e r  growing v a r i e t y .  De ta i l ed  measurements (da ta  not  
given) showed t h a t  uppermost in ternode e x t e n t i o n  was g r e a t l y  reduced by 
Cerone wi th  lower in te rnodes  being l e s s  a f f e c t e d .  

Under c e r t a i n  cond i t ions  enhanced Sep tor ia  glume b l o t c h  was 
observed wi th  Cerone use .  A t  Carbondale, i n  1986 and 1987, both  wheat 
v a r i e t i e s  were more i n f e s t e d  wi th  glume b l o t c h  a s  a r e s u l t  of Cerone 
treatment compared t o  t h e  c o n t r o l  (Table 3 ) .  This may have r e s u l t e d  
because wheat was under a g r e a t e r  s t r e s s  from t h e  growth r e t a r d a n t  t h u s  
al lowing invasion of t h e  d i s e a s e  t o  a g r e a t e r  degree  i n  t h e  p l a n t s .  A t  
B e l l e v i l l e  l i t t l e  evidence of a d i sease  d i f f e r e n t i a l  was observed dur ing 
those  same y e a r s  and i n  1988 l i t t l e  d i s e a s e  p ressure  was observed a t  
e i t h e r  l o c a t i o n ,  p r i m a r i l y  because of t h e  unusual ly  d ry  spr ing .  

Wheat y i e l d s  were v a r i a b l y  a f f e c t e d  by C e r ~ n g ~ a p p l i c a t i o n  (Table 
4 ) .  Yields were decreased by Cerone 1 t o  4 bu acl i n  1986, increased 0 
t o  2 bu ac-I  i n  1987, and decreased 1 t o  3 bu a c  i n  1988. Generally,  
t h e  decreases  could be t r a c e d  t o  enhanced Sep tor ia  i n f e s t a t i o n  but no t  
always. Other s t r e s s  f a c t o r s  might have been involved which 
overshadowed t h e  b e n e f i c i a l  e f f e c t s  of reduced y i e l d  l o s s e s  by Cerone 
from lodging. 

Lodging was a s e r i o u s  problem a t  B e l l e v i l l e  i n  1986 and Carbondale 
i n  1987 (Table 5 ) .  The o t h e r  l o c a t i o n  i n  1986 and 1987 had minimal 
lodging problems and i n  1988 no lodging was observed anywhere, mainly 
because no s e v e r e  s torms occurred from heading through h a r v e s t .  When 
lodging was s e r i o u s ,  g r e a t e s t  i cidence was observed a t  t h e  h ighes t  r a t e  -P of N a p p l i c a t i o n  (135 l b s  N a c  ) Lodging, when s e v e r e ,  was g r e a t l y  
reduced by Cerone. With r e s p e c t  t o  N t iming,  lodging was g r e a t e s t  when 
a l l  t h e  N was app l ied  i n  t h e  f a l l ,  e i t h e r  without o r  wi th  N-Serve, and 
l e s s e r  amounts were observed with s p l i t  N a p p l i c a t i o n s .  Usually t h e  
l e a s t  lodging was observed wi th  t h e  t h r e e  way s p l i t  sequence. 

Kitrogen t iming and l e v e l  of a p p l i c a t i o n  (medium vs .  high) had a 
s i g n i f i c a n t  e f f e c t  on wheat y i e l d s  a t  a l l  l o c a t i o n s  and years  (Table 6 ) .  
Higher y i e l d s  were obta ined a t  B e l l e v i l l e  than Carbondale i n  1986 and 
1987 but  t h e  o p p o s i t e  was observed i n  1988. A dramat ic  response t o  N 



over  t h e  c o n t r o l  was n o t e d  i n  1986 when t h e  p r e c e d i n g  c r o p  was c o r n ,  
whereas a l e s s e r  r e sponse  t o  N was seen  i n  1987 and 1988 when t h e  
p rev ious  c rop  was soybeans.  The "high" l e v e l  o f  N was s i g n i f i c a n t  i n  
i n c r e a s i n g  wheat y i e l d s  a t  B e l l e v i l l e  i n  1986 and a t  b o t h  l o c a t i o n s  i n  
1988 bu t  was o f  l i t t l e  o r  no  consequence i n  i n c r e a s i n g  y i e l d s  a t  
Carbondale i n  1986 and a t  bo th  l o c a t i o n s  i n  1987. S p l i t t i n g  t h e  N 
a p p l i c a t i o n  such  t h a t  some was a p p l i e d  i n  t h e  f a l l ,  e a r l y  s p r i n g ,  and 
l a t e  s p r i n g  r e s u l t e d  i n  some o f  t h e  h i g h e s t  y i e l d s  i n  1986 and 1987 but  
was no d i f f e r e n t  t h a n  a p p l y i n g  a l l  t h e  N i n  t h e  f a l l  i n  1988. Lack of 
s i g n i f i c a n t  N l o s s  c o n d i t i o n s  d u r i n g  t h e  1988 growing season  r e s u l t e d  i n  
t h e  complete f a l l  t r e a t m e n t s  e q u a l l i n g  t h e  3 way s p l i t .  K-Serve 
i n c l u s i o n  i n  t h e  a l l - i n - t h e - f a l l  N t r ea tmen t  was u s u a l l y  no d i f f e r e n t  
than  i t s  non-N-Serve comparison.  The t r e a t m e n t  o f  u r e a  w i t h  N-Serve i n  
t h e  f a l l  fol lowed by a  s m a l l  amount o f  N i n  t h e  l a t e  s p r i n g  u s u a l l y  gave 
h i g h e r  y i e l d s  t h a n  t h e  a l l  i n  t h e  f a l l  N-Serve t r e a t m e n t .  The 
t r a d i t i o n a l  a p p l i c a t i o n  o f  a small p o r t i o n  of  N i n  t h e  f a l l  t o  wheat 
w i th  t h e  ba lance  i n  t h e  e a r l y  s p r i n  u s u a l l y  r e s u l t e d  i n  y i e l d s  t h a t  - P; 
were equa l  t o  o r  o n l y  1 t o  3 bu a c  l e s s  t han  t h o s e  from a  3-way s p l i t .  
Hence, t h e r e  seems t o  be v e r y  l i t t l e  advantage t o  wheat p roduce r s  f o r  
going t o  t h e  expense o f  a la te r  s p r i n g  a p p l i c a t i o n  compared t o  t h e  
customary f a l l  and e a r l y  s p r i n g  N a p p l i c a t i o n  sequence  c u r r e n t l y  used .  

SLMbZARY AND CONCLUSIONS 

Cerone e f f e c t i v e l y  reduced wheat h e i g h t  b u t ,  under  c e r t a i n  
c o n d i t i o n s ,  enhanced t h e  s u s c e p t i b i l i t y  of t h e  c r o p  t o  S e p t o r i a  glume 
b l o t c h .  Lodging was s i g n i f i c a n t l y  reduced by Cerone e s p e c i a l l y  under 
h i g h  N f e r t i l i t y  and under  c o n d i t i o n s  when t h e  c r o p  was exposed t o  
s torms.  

S p l i t  N a p p l i c a t i o n s  enhanced wheat y i e l d s  compared t o  complete S 
t r ea tmen t  i n  t h e  f a l l  a t  s e e d i n g ,  even i f  N-Serve were used .  The 
t r a d i t i o n a l  grower N a p p l i c a t i o n  p r a c t i c e  of  a  small p o r t i o n  of  B i n  t h e  
f a l l  and t h e  ena inde r  i n  t h e  e a r l y  s p r i n g  was u s u a l l y  e q u a l  t o  o r  only  - f 
1 t o  3 bu ac  less t h a n  a t h r e e  way N s p l i t  of p o r t i o n s  i n  t h e  f a l l ,  
e a r l y  s p r i n g ,  and l a t e  s p r i n g  a t  heading.  This  sugges t ed  t h a t  no s t r o n g  
economic advantage t o  wheat  p roduce r s  f o r  m u l t i p l e  a p p l i c a t i o n s  were 
ev iden t  over  t h o s e  p r a c t i c e s  c u r r e n t l y  recommended. 



Table 1. Treatments applied to wheat experiments at the Belleville and Carbondale, 
IL locations, 1986-1988. 

Varieties (as main plots) : 
Caldwell 
-%om Haas HW 3021 

N Treatment and Timing (as subplots) : 

"hiedium" (90 lbs N ac-'1 "High" (135 l b s  N a=-') 

Fall - 
Early Late Early Late 
Spring Spring Fall Spring Spring - 

Plant Growth Regulator, Cerone (as sub-subplots) : 

-0 Cerone - 1 m0.3 lbs a.i. Cerone ac 

A mixture of Bayleton at 114 lb ac-' and Dithane M-45 at 2 lbs ace' was 
applied as a blanket over all treatments at the stage of full flag leaf 
extension. 

Table 2. Effect of Cerone on the height of 2 wheat varieties at 
Belleville and Carbondale, IL 1986-1988. 

1986 1987 1988 
Variety B'ville C' dale B 'ville C'dale B'ville C'dale 

-C +C -C +C -C +C -C +C -C +C -C +C 
....................... inches---------------------------- 

Caldwell 28 26 33 31 44 39 39 36 33 30 31 34 
Rhon-Haas 30 27 36 32 45 39 39 35 36 31 40 36 

HW 3021 

-C = no Cerone added +C = Cerone added at 0.3 lb a.i./acre. 



Table 3 .  Effect  of Cerone on t h e  i n f e s t a t i o n  of Sep tor ia  Glume Blotch a t  
Carbondale, I L  1936 and 1987. 

Var ie ty  
- C +C -C +C 
-- -------- --- % black  heads------------ 

Caldwell 
Rhom-Haas HW 3021 

-C = no Cerone added +C = Cerone added a t  0.3 l b  a . i . / a c r e .  

Table  4 .  Ef fec t  of Cerone on t h e  y i e l d  of 2 wheat v a r i e t i e s  a t  B e l l e v i l l e  and 
Carbondale, I L  1986-1988. 

1986 1987 1988 - - .  

Var ie ty  B ' v i l l e  C '  d a l e  ~ ' v i l l e  C 'dale  B ' v i l l e  Ctda le  
-c +C -C +C -C +C -C +C, -C +C -C +C 
................................... bu a c  '---------------------------- 

Caldwell  69 65 47 46 80 81 50 52 74 73 88 86 
Rhom-Haas 67 64 58 55 85 85 61  6 1  74 7 1  85 84  

HW 3021 

-C = no Cerone added +C = Cerone added a t  0.3 l b  a . i . / a c r e .  



Tab le  5 .  E f f ec t  of Cerone and K f e r t i l i z e r  timing on lodging  of wheat a t  s e l ec t ed  
s i t e s .  

B e l l e v i l l e  
1 carbondale' 

N Treatment (1986) (1987) 
and Timing, - C +C - C +C 

l b s  N ac  --Z lodged plants-- - - ra t ing  score-- 

0-s  3 1 1 .0  1.0 
90 ( F a l l )  4 1 1 1 . 6  1.1 
90 + N-Serve ( F a l l )  3 2 9 1.7 1.0 
90 (25-65-0) 6 1 1.2 1.0 
90 (65 NS-0-25) . 2 3 1 1.2 1.1 
90 (25-40-25) 2 8 1 1.3 1.1 

135 ( F a l l )  
135 + N-Serve ( F a l l )  
135 (45-90-0) 
135 (110 NS-0-25) 
135 (45-65-25) 

' ~ a t a  a r e  a composite of 2 v a r i e t i e s  and r ep re sen t s  p ropor t ion  of  p l a n t s  l ean ing  i n  
excess  of 45 degrees.  

2 ~ a t a  a r e  from Caldwell v a r i e t y  on ly .  
Rating: 1 = Almost a l l  p l a n t s  e r e c t  

2 = A l l  p l a n t s  l e a n i n g  s l i g h t l y  o r  a gew p l a n t s  down 
3 = A l l  p l a n t s  l e a n i n g  moderately (45 ) ,  o r  25 t o  50 percent  of 

p l a n t s  down 

Table 6. E f f ec t  of l e v e l  of N f e r t i l i z a t i o n  and t iming  on wheat y i e l d s  averaged 
over  2 v a r i e t i e s  and Cerone t rea tments  a t  B e l l e v i l l e  and Carbondale, I L  
1986-1988. 

1986l  1987 1988 
N F e r t i l i z e r  B ' v i l l e  C 'da le  B ' v i l l e  C'dale  B ' v i l l e  C'dale  

Timing Med High Pled High Med High Med High Med High m g h  
(F-ES-LS) 

................................... B~/A------------------------------ 

X-0-0 60 72 50 56 83  83 59 53 69 82 86 93 
S(WS)-0-0 64 73 47 56 85 84 59 54 74 80 85 92 
X-X-0 68 80 50 55 8 3  83 56 54 72 80 89 94 
S(XS) -0-X 64 75 52 60 86 88 57 58 71 8 1  81 91 
X-X-X 68 79 55 60 86 86 57 58 71 80 84 91 

LSD .05 3.9 3.0 3.2 4.0 3.4 3.0 

'"Med" (Medium) = 90 l b s  N ac-I  a s  urea .  

"High" = 135 l b s  N at-' a s  u rea .  
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