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ABSTRACT 

Studies  were i n i t i a t e d  i n  1985 on e s t a b l i s h e d  smooth bromegrass and 
t a l l  fescue t o  eva lua t e  urea granule s i z e  e f f e c t s  on forage  product ion and 
q u a l i t y .  Other work, eva lua t ing  N source by previous source e f f e c t s  and 
UAN placement methods and the addi t ion  of ATS, was conducted on e s t a b l i s h e d  
smooth bromegrass. Nitroger1 r a t e s  were a l s o  eva lua ted  i n  a l l  these 
s t u d i e s ,  and the  a d d i t i o n  of N s i g n i f i c a n t l y  increased  forage y i e l d s  and N 
concent ra t ions  i n  each s tudy .  Use of l a r g e  (1.0g)  u rea  granules  produced 
s i g n i f i c a n t l y  h igher  forage  N concent ra t ions  i n  5  of 6  experiments,  b u t  had 
no s i g n i f i c a n t  e f f e c t s  on forage y i e l d  when compared t o  small  (0 .01  g) u rea  
granules  (commercial s i z e ) .  Urea appl ied a f t e r  urea  produced s i g n i f i c a n t l y  
h igher  y i e l d s  than urea fol lowing anunoniura n i t r a t e  2 of 4 y e a r s ,  b u t  source  
by previous source e f f e c t s  on forage q u a l i t y  were nons ign i f i can t .  Sur face  
banded UAN produced s i g n i f i c a n t l y  higher Forage y i e l d s  and forage N 
concent ra t ions  than su r f ace  broadcast  UAN. The use of ATS i n  UAN produced 
incons i s t en t  r e s u l t s .  

OBJECTIVES 

Kansas has approximate1.y 2 .5  mi l l ion  a c r e s  of  tame p a s t u r e ,  most of 
which i s  i n  e a s t e r n  Kansas and cons i s t s  c h i e f l y  of the  cool -season  
perennia ls  smooth bromegrass and t a l l  fescue .  Cool-season grasses  have 
tremendous forage product ion p o t e n t i a l ,  bu t  r e q u i r e  a  f a i r l y  i n t ens ive  
l e v e i  of management t o  produce high y i e l d s  of high q u a l i t y  forage .  I n  most 
cases  n i t rogen  ( N )  i s  the  most l i m i t i n g  f a c t o r .  Over the  y e a r s ,  much 
research has been done r e l a t i n g  t o  n i t rogen  management f o r  cool -season  
g ra s ses ,  bu t  t he re  i s  continued i n t e r e s t  i n  looking a t  new ways t o  maximize 
f e r t i l i z e r  n i t rogen  e f f i c i e n c y  f o r  cool-season g r a s s  product ion.  These 
s t u d i e s  were designed with the ove ra l l  o b j e c t i v e  of  eva lua t ing  management 
techniques inc luding  urea  granule s i z e ,  N source e f f e c t s  due t o  previous N 
source ,  N placement methods and the use of ammonium t h i o s u l f a t e .  

METHODS 

Studies  were i n i t i a t e d  i n  1985 and cont inued through 1988 t o  eva lua t e  
n i t rogen  management techniques .  A l l  bromegrass s t u d i e s  were conducted on a  
Smolan s i l t y  c l a y  loam s o i l  on e s t ab l i shed  brome and the  t a l l  fescue s i t e  
was a  Chase s i l t y  c l a y  loam i n  e s t ab l i shed  fescue .  

The urea granule s i z e  s tudy evaluated urea app l i ed  with four  granule  
s i z e s  - 0.01. 0 .08 ,  0 . 5 ,  and 1 . 0  grams per  granule a t  N r a t e s  of 54,  107 
and 160 pounds per  a c r e .  The smal les t  s i z e ,  0 . 0 1  g ,  r ep re sen t s  
commercially a v a i l a b l e  urea while the 0.08 s i z e  was f o r e s t r y  grade u rea .  
This  study was conducted on smooth bromegrass and t a l l  fescue .  The N 
source/previous source s tudy was conducted on bromegrass only and eva lua ted  
N r a t e s  of 60, 120 and 180 pounds per ac re  a s  ammonium n i t r a t e  fol lowing 
ammonium n i t r a t e  o r  u r e a ,  and urea fol lowing ammonium n i t r a t e  o r  u rea .  The 
n i t rogen  placement s tudy on bromegrass eva lua ted  60 and 120 pounds of N pe r  



a c r e  a s  UAN appl ied  e i t h e r  su r f ace  broadcast  o r  s u r f a c e  banded on 10- inch  
c e n t e r s  with o r  without  5% v/v ammonium t h i o s u l f a t e  (ATS). 

F e r t i l i z e r  t rea tments  on a l l  s t u d i e s  were app l i ed  i n  l a t e  winter  
(January - e a r l y  March) and s t u d i e s  were harves ted  i n  May. Forage 
subsamples were c o l l e c t e d  a t  ha rves t  t o  measure moisture and forage N 
concent ra t ion .  Forage y i e l d s  a r e  repor ted  a t  12 .5% moisture.  

RESULTS AND DISCUSSION 

Urea Granule S ize  Studv 

Resul t s  from t h e  urea  granule s i z e  s tudy  a r e  summarized i n  Tables 1 
and 2. 

Table 1. Urea granule  s i z e  e f f e c t s  on bromegrass forage  y i e l d s  and 
q u a l i t y .  

Forage Yield N Content 
N Granule 

Rate Size 1985 1986 1987 1985 1986 1987 

0 - - - 
5 4 1 .0  

10 7 1 . 0  
160 1 . 0  

54 0.5 
107 0.5 
160 0.5 

5 4 0.08 
107 0.08 
160 0.08 

5 4 0.01 
107 0.01 
160 0.01 

LSD ( .05) 

Mean Values: 
Granule 1 .0  
S i z e ,  g 0.5 

0.08 
0 .01  

LSD ( .05) 

N Rate ,  5 4 
l b / a  107 

160 
LSD ( .05)  

- V i g i l  and Kisse l  



Table 2. Urea granule size effects on tall fescue forage yield and 
quality. 

Forage Yield N Content 
N Granule 
Rate Size 1985 1986 1987 1985 1986 1987 

0 - - -  
54 1.0 
107 1.0 
160 1.0 
5 4 0.5 
107 0.5 
160 0.5 
5 4 0.08 
107 0.08 
160 0.08 
54 0.01 
107 0.01 
160 0.01 

LSD (.05) 

Mean Values: 
Granule 1.0 
Size, g 0.5 

0.08 
0.01 

LSD (.05) 

N Rate, 54 
lbs/a 107 

160 
LSD (.05) 

- Vigil and Kissel 

The addition of nitrogen significantly increased forage yields and N 
concentrations for both smooth bromegrass and tall fescue every year. 

The evaluation of urea granule sizes produced some interesting 
results. Comparis'ons of the 0.01 g size granule (commercially available) 
to the largest 1.0 g granule size show that in 5 of 6 experiments use of 
the large granule produced significantly higher N concentrations in the 
forage but had no significant effects on forage yields. Increased forage N 
concentrations with the large granules likely resulted from better N 
availability later in the spring. Field observations indicated that the 
large granules required more time to dissolve than the smaller granules. 

N Source bv Previous Source Study 

Results from this work are summarized in Table 3. 



Table 3. N source by previous source effects on smooth bromegrass. 

Forage Yield 
N N Previous 

Rate Source N Source 1985 1986 1987 1988 

- - - -  

Am.N 
Am.N 
Am. N 
Am. N 
Am.N 
Am.N 
Urea 
Urea 
Urea 
Urea 
Urea 
Urea 
LSD 

- - - -  
Am. N 
Am.N 
Am.N 
Urea 
Urea 
Urea 
Am.N 
Am. N 
Am.N 
Urea 
Urea 
Urea 

(.05) 

Mean Values: 
Source by Am.N Am.N 
Previous Am.N Urea 
Source Urea Am.N 

Urea Urea 
LSD ( .05) 

N Rate 60 
lbs/a 120 

180 
LSD (.05) 

N Content 

- Vigil and Kissel 

The addition of nitrogen significantly increased bromegrass forage 
yields and N concentrations, with the 180 pound per acre N rate nearly 
always (3 of 4 years) resulting in the highest forage yields and always 
producing the highest forage N concentrations. 

The interest in the source by previous source effects resulted from 
earlier studies in Kansas whqre urea sometimes preformed poorly early in 
long-term studies. Also, Hargrove and Kissel (1979) had found calcium 
nitrate to perform better than urea and UAN the first year on bermudagrass, 
but in the second year, both urea sources performed better than calcium 
nitrate. Volatilization losses in their study were insignificant and they 
suggested greater immobilization of urea the first year with subsequent 
remineralization the second year. 

Results from this study show that urea following urea produced higher 
yields than urea following ammonium nitrate 3 of 4 years, and was 
significantly better two years (1985 and 1986). Source by previous source 
effects on forage N concentrations were generally nonsignificant. Ammonium 



nitrate performed better than urea in 1985 and 1988. Conditions in 1988 
after application were good for volatilization losses from urea and could 
account for the poor performance. 

Recognizing that results from studies like this are affected by many 
processes, these results support the suggestion of Hargrove and Kissel 
(1979) that performance of urea the first year on perennial forage grasses 
can be affected by greater immobilization with remineralization and better 
performance the second year. 

UAN Placement. ATS Study 

Results from this work are summarized in Table 4. 

Table 4. UAN placement, ATS effects on smooth bromegrass 

Forage Yield N Content 
N Placement 5% v/v 
Rate Method ATS 1987 1988 1987 1988 

0 - - - - 
60 Broadcast 
6 0 Broadcast 
6 0 Band 
6 0 Band 
120 Broadcast 
120 Broadcast 
120 Band 
120 Band 

LSD (.05) 

Mean Values: 
N 60 
Rate 120 

LSD (.05) 

N Broadcast 
Placement Band 

LSD (.05) 

5% v/v No 
ATS Yes 

LSD (.05) 

- - -  

No 
Yes 
No 
Yes 
N 0 
Yes 
No 
Yes 

An excellent response to nitrogen in terms of increased forage yields 
and tissue N concentrations was noted up to 120 pounds of N per acre. 
Surface banding UAN produced significantly higher yields both years and 
resulted in significantly higher forage N concentrations in 1988. The 
addition of ATS to UAN resulted in inconsistent effects both years. 

These results indicate that surface banding UAN is a very efficient 
way to topdress established cool-season grasses. 
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