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I n t r o d u c t i o n  

L ives tock  p r o d u c e r s  who g r a z e  beef  c a t t l e  o r  d a i r y  an imals  
u s u a l l y  have an  abundance of p a s t u r e  d u r i n g  s p r i n g  when cool-season 
g r a s s e s  grow r a p i d l y .  A s  h o t ,  summer wea the r  a r r i v e s ,  cool-season 
g r a s s e s  c e a s e  v e g e t a t i v e  growth and produce seed .  Forage q u a l i t y  
d e c r e a s e s  a s  t h e  g r a s s e s  become dormant. Wi thout  a l t e r n a t i v e  
p a s t u r e s  o r  f o r a g e s ,  c o o l  s ea son  p a s t u r e s  become over-grazed and 
c a t t l e  performance i s  reduced.  

Using p a s t u r e s  composed of warm-season g r a s s e s  t h a t  produce 
maximum dry  m a t t e r  d u r i n g  summer i s  one method t o  s u s t a i n  animal  
growth. To overcome summer dormancy of  cool -season  g r a s s e s ,  p roducers  
could r o t a t e  l i v e s t o c k  t o  s e p a r a t e  warm-season g r a s s  p a s t u r e s  and 
s u s t a i n  animal  growth. Another  i s  t o  s u p p r e s s  seedhead  product ion  of  
cool-season g r a s s e s  w i t h  a  growth r e g u l a t o r .  De lay ing  seedhead 
product ion ,  even i f  e a r l y  growth is suppres sed ,  may b e  u s e f u l  when 
f o r a g e  i s  l i m i t i n g  d u r i n g  J u l y  and August. F i g u r e  One shows i d e a l i z e d  
smooth brome growth and hypo thes i zed  advan tage  o f  de l ayed  seedhead 
product ion .  

Me£ l u i d i d e  (N- [2,4-dimethyl-5- [ [ ( t r i f  l u o r o n e t h y l )  s u l f o n y l ]  
amino]phenyl lace tamide)  is a growth r e g u l a t o r  t h a t  h a s  been shown 
(Wimer e t  a l .  1986) t o  i n c r e a s e  cow per formance  d u r i n g  t h e  summer 
months through s u p p r e s s i n g  seedhead fo rma t ion .  

O b j e c t i v e s  

The o v e r a l l  o b j e c t i v e  was t o  de t e rmine  t h e  o p t i m a l  n i t r o g e n  
f e r t i l i z e r  system when m e f l u i d i d e  i s  used  i n  smooth brome product ion .  

The s p e c i f i c  o b j e c t i v e s  of  t h i s  r e s e a r c h  were: 

1. Determine e f f e c t  of  n i t r o g e n  r a t e  a p p l i c a t i o n s  on  smooth brome d r y  
m a t t e r  y i e l d  and f o r a g e  q u a l i t y .  

2. Determine e f f e c t  of  t ime  of  n i t r o g e n  a p p l i c a t i o n  on dry  m a t t e r  
y i e l d  and f o r a g e  q u a l i t y .  

3 .  Determine e f f e c t  of  s p l i t  n i t r o g e n  a p p l i c a t i o n  on d ry  m a t t e r  y i e l d  
and f o r a g e  q u a l i t y .  

' ~ s s t .  P r o f e s s o r ,  and Assoc. P r o f e s s o r ,  and P r o f e s s o r ,  Department of 
Agrc~omy. U n i v e r s i t y  of Nebraska,  L inco ln ,  NE. 



<-. Figure 1. z,eos.jnol distributiofi of smc80t-, brami 

Methods 

The exper iment  was conducted i n  1985 and 1986 a t  two s i t e s  i n  
e a s t e r n  Nebraska. P a r t i c u l a r s  of  each  exper iment  a r e  l i s t e d  i n  Tab le  
1. The expe r imen t s  were randomized comple te  b l o c k  des igns .  Treatment  
des ign  was a  comple te  f a c t o r i a l  of n i t r o g e n  w i t h  m e f l u i d i d e  
t r ea tm n t s .  Ammonium n i t r a t e  (34-0-0) was a p p l i e d  a t  45, 90 and 135 
kg ha-' two weeks b e f o r e  me£ l u i d i d e  a p p l i c a t i o n ,  a t  mefluidi.de 
a p p l i c a t i o n  and two weeks a f t e r  mef lu id ide  a p p l i c a t i o n .  

I n  a d d i t i o n  t o  t h e  s i n g l e  n i t r o g e n  a p p l i c a t i o n s ,  s p l i t  
a p p l i c a t i o n s  were made. Each n i t r o g e n  r a t e  was s p l i t  i n  h a l f  and each  
ha l f  a p p l i e d  a t  two o f  t h e  t h r e e  a p p l i c a t i o n  d a t e s .  A l l  combinat ions  
of s p l i t  a p p l i c a t i o n s  were made. S e l e c t e d  c o n t r o l  t r e a t m e n t s  w i t h  
n i t rogen  r a t e s  and t i m i n g s  were a l s o  inc luded  b u t  n o t  a s  a  complete 
f a c t o r i a l .  Mef lu id ide  was a p p l i e d  a t  0.28 kg  ha-' (Embark 2-S) i n  
159 L/ha of w a t e r  c a r r i e r  w i t h  0.25% (v/v) non ion ic  s u r f a c t a n t  (X-77). 

Three h a r v e s t s  were t aken  annua l ly .  Date  of  h a r v e s t  was 
determined by smooth brome growth. Harves t  was accomplished w i t h  a  
f l a i l  h a r v e s t e r .  Harves t  a r e a  was 0.9 m wide and 3.6 m long.  
Forage q u a l i t y  was de termined by a n a l y z i n g  f o r  c r u d e  p r o t e i n  (CP), 
IVDMD, ADF and NDF. T o t a l  c rude  p r o t e i n  i n  k g  ha-' (CP * 100% Dry 
mat te r )  w i l l  b e  p r e s e n t e d  t o  i l l u s t r a t e  t h e  e f f e c t  of  t r e a t m e n t s  on 
fo rage  q u a l i t y .  

R e s u l t s  i n d i c a t e  t h a t  mef lu id ide  dec reased  s p r i n g  growth and 
only  marg ina l ly  i n c r e a s e d  growth du r ing  t h e  c r i t i c a l  summer montho. 
A t  two l o c a t i o n s  i n  Nebraska, i t  was found t h a t  de layed n i t r o g e n  
f e r t i l i z e r  a p p l i c a t i o n  he lped  de lay  d ry  m a t t e r  product ion .  



Table  1. C u l t u r a l  p r a c t i c e s  and s i t e  character is ti.^^ f o r  Mead and 
A l l e n ,  NE. 

Mead - Al len  

S o i l  Parameters  
S e r i e s :  Sharpsburg  s i l t y  c l a y  loam 

C u l t u r a l  P r a c t i c e s :  

Typic  Arg iudo l l  
f i n e ,  mesic. 
m o n t m o r i l l o n i t i c  

1985 - 1986 - 
Nit rogen  
App Dates: 4-18 4-9 

5-1 4- 25 
5-17 5-7 

Mef l u i d i d e  
App Dates: 4-29 4-24 

Harves t  Dates: 

A l c e s t e r  s i l t  loam 

Curnulic H a p l u s t o l l  
f  i n e - s i l t y ,  nixed.  
mes ic  

E f f e c t  of  n i t r o g e n  r a t e  and a p p l i c a t i o n  d a t e  on d r y  m a t t e r  y i e l d .  
Ni t rogen  i n c r e a s e d  t o t a l  s e a s o n a l  y i e l d s  l i n e a r l y  a t  Mead and Al len  i n  
b o t h  y e a r s  ( F i g u r e  2 )  f o r  b o t h  mef lu id ide  and non-mefluidide t r e a t e d  
smooth brome. Mef lu id ide  t r e a t e d  smooth brome y i e l d e d  l e s s  t o t a l  d r y  
m a t t e r  t han  t h e  u n t r e a t e d  y i e l d s .  However, t h e r e  was a  s l i g h t  
i n c r e a s e  i n  d r y  m a t t e r  a t  t h e  second h a r v e s t  due t o  m e f l u i d i d e  
a p p l i c a t i o n  (F igu re  3 ) .  Ni t rogen  a p p l i c a t i o n  i n c r e a s e d  y i e l d s  a t  a l l  
a p p l i c a t i o n  d a t e s  ( F i g c r e  4) a l t h o u g h  t h e  d e g r e e  of  n i t r o g e n  r a t e  
response  was a f f e c t e d  by d a t e  of  n i t r o g e n  a p p l i c a t i o n .  Not eli 
h a r v e s t s  had s i g n i f i c a n t  n i t r o g e n  r a t e  r e sponses .  Of  t h e  1 2  h s n ~ e s t s  
(3  p e r  y e a r  p e r  l o c a t i o n ) ,  seven  had s i g n i f i c a n t  n i t r o g e n  r a t e  
responses .  The l a t e  n i t r o g e r  a p p l i c a t i o n  tended  t o  have l i t t l e  e f f e c t  
on t h e  e a r l y  h a r v e s t  s i n c e  i n  some c a s e s  i t  was e i t h e r  n o t  a p p l i e d  y e t  
o r  ov1.y a p p l i e d  a  s h o r t  t ime b e f o r e  h a r v e s t .  The l a t e  a p p l i c a t i o n  



d id  show i n c r e a s e d  y i e l d s  a t  t h e  nid-season h a r v e s t  compared tc  t h e  
e a r l y  a p p l i c a t i o n .  A l i n e a r  r e g r e s s i o n  e q u a t i o n  d e s c r i b e d  t h e  
response  of d r y  m a t t e r  f o r  each n i t r o g e n  a p p l i c a t i o n .  T h e  of 
a p p l i c a t i o n  a f f e c t e d  even t h e  l a s t  h a r v e s t  i n  t h e  s ea son ,  excep t  f o r  
t h e  l a s t  h a r v e s t  a t  Mead i n  1985. 

E f f e c t  of  s p l i t  n i t r o g e n  a p p l i c a t i o n  on dry m a t t e r  y i e l d .  S p l i t  
n i t r o g e n  a p p l i c a t i o n s  had no e f f e c t  on d r y  m a t t e r  y i e l d s  -at Mead. A t  
Al len  s p l i t  a p p l i c a t i o n  i n c r e a s e d  y i e l d s  f o r  t h e  f i r s t  h a r v e s t  i n  
1985. T h i s  was doe  t o  some of t h e  s i n g l e  n i t r o g e n  a p p l i c a t i o n s  n o t  
b e i n g  a p p l i e d  b e f o r e  t h e  f i r s t  h a r v e s t .  G e n e r a l l y  t h e  s p l i t  n i t r o g e n  
a p p l i c a t i o n s  had a  minor e f f e c t  on dry m a t t e r  y i e l d s .  

E f f e c t  o f  n i t r o g e n  r a t e  and a p p l i c a t i o n  d a t e  on f o r a g e  q u a l i t y .  
T o t a l  c rude  p r o t e i n  p r o d u c t i o n  showed r e s u l t s  similar t o  d r y  m a t t e r  
product ion:  m e f l u i d i d e  reduced p roduc t ion  f o r  t h e  f i r s t  h a r v e s t ,  b u t  
tended t o  i n c r e a s e  i t  s l i g h t l y  f o r  t h e  second h a r v e s t  (F igu re  5 ) .  By 
t h e  t h i r d  h a r v e s t  no t r e a t m e n t  d i f f e r e n c e s  were  found. L a t e  n i t r o g e n  
a p p l i c a t i o n s  d e c r e a s e d  i n i t i a l  p r o t e i n  p r o d u c t i o n  and i n c r e a s e d  nid-  
season  p r o d u c t i o n  ( F i g u r e  6 ) .  

Summary 

Use of  t h i s  growth  r e g u l a t o r  would b e  b e n e f i c i a l  t o  t h o s e  
producers  who have e x t r a  p a s t u r e  c a p a c i t y  e a r l y  i n  t h e  season ,  b u t  
fLnd themselves  s h o r t  d u r i n g  l a t e  June  and J u l y .  The r e s u l t s  i n d i c a t e  
t h a t  n i t r o g e n  needs  t o  b e  a p p l i e d  i n  r e l a t i v e l y  l a r g e  q u a n t i t i e s  and 
l a t e r  i.n t h e  s ea son  t h a n  normally recommended f o r  smooth brome. T h i s  
w i l l  r e s u l t  i n  a  l o s s  of s p r i n g  growth, b u t  a n  i n c r e a s e  i n  mid-season 
d ry  m a t t e r  p roduc t ion .  O v e r a l l  p roduc t ion  may b e  dec reased  u s i n g  
t h e s e  methods. 
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Figure 2. Effect of nlcrcgen npplicntlon rates and nefluidide 
on drp matter. 1985-1986. 
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Figure 3. Effect of mefluidide and nitrogen ratc on dry matter. 
1985- 1986. 
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F i ~ c r c  A .  Effect of time and ratc of nitrogen apnlication with 
mefluidide on dry nncter. 1985- 1986. 
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Figure 5 .  E f f e c t  o f  mefluidide and n i t rogen  r a t e  on t o t a l  crude 
p r o t e i n .  1985- 1986. 
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Figure 6 .  E f f e c t  o f  time and rate o f  n i t rogen  app l i ca t ion  w i t h  
mef lu id ide  app l i ca t ion  on t o t a l  crude pro te in .  
1985-1986. 
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