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Introduction 

Nitrogen is t h e  la rges t  and  most expensive fer t i l izer  component used in 
growing  corn ( Z e a  mays L.) and sorghum (Sorghum bicolor L. Moench) in t h e  
Un i ted  Sta tes .  Anhydrous ammonia is one of t he  leas t  expensive sources  of 
avai lable N for agronomic crops. 

Ma te r i a l s  and Methods 

Two s e p a r a t e  experiments  a t  two locat ions were planted during 1983. 
The experiments  were in randomized complete block designs w i t h  six 
rep l ica t ions ,  one tes t ing  'P ioneer  brand X 304C '  a t ropica l  corn hybrid and 
t h e  o the r  u t i l i z ing  'DeKalb D K 5 9 '  grain sorghum planted i n t o  1 5  vear  old 
bahiagrass (Paspalum notatum L .  Flugge CV. 'Pennsicola ' )  sods. One locat ion 
was planted on J u n e  9, 1983 on a Kershaw fine sand ( thermic,  uncoated Typic 
Quartzipsamment) a n  excessively drained sand and t h e  o t h e r  on June  23, 1 9 8 3  
o n  a Chiefland fine sand (Loamy, siliceous, thermic,  Arenic Hapludalf).  

'The plats were 8 rows, 3 0  inches  w i d e ,  a n d  40 f e e t  in length. T h e  plots 
were planted w i t h  an in-row subsoil planter  w i t h  anhydrous tube a t t ached  t o  
t h e  subsoil  shank. The corn was planted at a population of 2 2 , 5 0 0  
p lants /acre  and the  so rghun  at 65,000 p l a n t s / a c r e .  No i r r i g a t i o n  was 
provided a t  either location. An applicat ion of 1.5 l b .  a c t ive  ingredient  
(a.i.) Carbofuran 1 5 G  (Furadan)  was applied in front  of the press wheel a t  
planting. T e n  days prior t o  planting, an application of 0.75 l b  a. i  
glyphosate (Roundup) plus 2 .0  qua r t s  o f  X- 77 surfactant/100 gallons of water  
was applied in a spray  volume of 1 7  gallons/A. a t  40 p.s.i. This was done 
t o  suppress t h e  bahiagrass sod prior t o  planting. 

All plots were fer t i l ized  with a broadcast  applicat ion of 120 lb K 2 O / A ,  
16.5 l b  S / A ,  and  8.25 lb Mg/A just p r i o r  t o  planting. Sources of K ,  S, and 
M g  w e r e  K 2 S O 4 ,  M g S O 4  ( K - M a g ) ,  a n d  K C L  ( M u r i a t e  of Potash). Nitrogen was 
applied a t  planting under t h e  row and injected f r o m  the subsoil shank at a 
10 inch depth.  Nitrogen r a t e s  were randomized and applied a t  0 ,  50, 100,  
150 and 200 l b  N / A .  

76 



O n  J u l y  26 and 2 7  a t  t he  two  locat ions,  .25 l b  a.i. paraquat  plus 1 
p i n t  X-77/100 gallons was d i rec t  sprayed t o  fur ther  suppress t h e  sod. Plots 
a t  loca t ion  one were hand harves ted  on September 1 2 ,  1983 and those a t  
loca t ion  two on September 26,  1983. 

Resu l t s  and Discussion 

T h e  corn showed a grain arid s tove r  yield response t o  the  100 I b  N/A 
r a t e  averaged over the two  locations. One locat ion responded t o  50 l b  N / A  
for grain residue, and whole plant dry mat te r  yields due  t o  insuff icient  
r a in fa l l  dur ing  t h e  silking t o  e a r  f i l l  period. Grain yield significantly 
decreased  w i t h  increasing r a t e  of N a t  one loca t ion  where ra infa l l  w a s  
limiting. T h i s  physiological response of corn t o  drought stress has been 
r epor t ed  previously. 

Differences occurred  a t  t h e  150 1b N / A  r a t e  averaged over t h e  two  
loca t ions  for corn s t a lk  dry matter, whole plant d r y  mat te r ,  and corn 
res idue  dry ma t t e r  yields. The corn grain t o  residue r a t i o  averaged over  
the two  loca t ions  was signif icant  a t  t h e  50 l b  N / A  r a t e .  

Grain sorghum yields d i f fered  a t  each  locat ion and responded similarly 
to increasing r a t e  of N from 0 t o  200  I b  N/A. Percentage of grain was 
significant only i n  t h e  plots receiving no supplemental  N .  A s ignif icant  
i n t e rac t ion  occurred due  t o  locat ion for number of plants in t h e  f inal  s tand  
and  tne grain t o  res idue  rat io.  

In summary, the r a t e  of anhydrous ammonia as applied in this  
experiment ,  had an e f f e c t  o n  most components measured. Insuff icient  
rainfall  a t  one locat ion and distribution of rainfall had a g rea t e r  e f f e c t  
on corn yields than  on sorghum yields. 

Acknowledgements 

The authors  acknowledee  t h e  following individuals for t h e i r  resources  
and t echn ica l  suppor t  of t h i s  r e sea rch  project .  Peggy and Spencer  Miller, 
Bronson, Florida; Danny Stevens and Don Bennink of Nor th  Florida Holsteins, 
B e l l ,  Florida; Sonnv Tomkins, B i l l  Ca r t e r ,  B e t t y  Hurst, and Evelyn 
Bluckhorn,  Technica l  Assistants ,  I F  A S ,  Gainesville,  and Bronson, Florida. 

77 




N Treatment M i l l e r  f a r m  Stevens farm Average 

1b. N/acre -------- Grain y i e l d  bu./A 

0 4 c c c 
50 22 a 28 b 

100 20 ab 51 35 a 
2 1  ab 61 a a 

200 13 67 a a _ _ _ _ _ _ _ _  S t a l k s  Ton DM/A---------------------------
0 0.69 b c 0.64 c 

50 1.17 a 1.59 1.38 b 
100 1 . 2 1  a b 1.48 

1.39 a 2.30 a 1.84 a 
200 a 2.31 a a _____  Corn res idue  Ton DM/A 

0 b c 0.65 c 
1 .31  a 1.62 b 1.46 b 

100 1.33 a b 1 .61 
1.52 a 2.39 a 1.95 a 

200 1.28 a 2.46 a a 
------ Whole p l a n t  Ton DM/A 

0 0.81 b d 0.74 
50 1.84 a 2.29 c 2.06 

100 1.82 a 3.12 b b 
2.02 a 3.84 ab 2.93 a 

200 1.59 a 4.07 a 2.83 a --------- Grain/Residue 
0 c c b 

50 0.41 a 0.42 b 0.42 a 
100 0.35 ab 0.63 a 0.49 a 

0.33 ab 0.62 a 0.48 a 
200 0.25 bc 0.65 a 0.45 a 

Values i n  columns wi th in  a v a r i a b l e  not followed by t he  same letter are 
s i g n i f i c a n t l y  d i f f e r e n t  a t  t h e  0.05 l e v e l  of probabi l i ty  according t o  
Duncan’s new mul t ip le  range tes t .  
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----- ------ ----- 

N Treatment Mil ler  farm Stevens farm Average 

l b .  N/acre - ------ Grain y i e l d  bu./A 

c 4 c c 
35 1 4  b 

100 34 b 16 b 
ab 38 a 

200 46 a 34 a 
-------- Whole p l a n t  Ton DM/A 

0.93 c 1.02 c a 
2.17 b 2.42 b 2.29 c 

10 2.45 ab 3.12 a 
2.69 ab 3.23 a 2.96 b 

200 3.02 a 3.48 a 3.25 a 
---------- Residue Ton DM/A 

0.70 d 0.93 c 0.84 
1.31 c 2.07 b 1.65 c 

100 1.62 b 2.72 a 1.97 
1 .71  ab 2.57 ab 2.07 b 

200 1 . 9 1  a 2.86 a 2.40 a 
Grain /Residue --

0 0.31 b 0.11 b 0.20 c 
0.64 a 0.17 ab 0.44 a 

10 0.51 a 0.16 ab 0.32 b 
a 0.25 a a 

200 0.60 a 0.21 a 0.40 a ...................................................................... 
Values i n  columns wi th in  a va r i ab le  not followed by t h e  same l e t t e r  are 
s i g n i f i c a n t l y  d i f f e r e n t  a t  t h e  0.05 l e v e l  of p r o b a b i l i t y  according t o  
Duncan's new mul t ip le  range t e s t .  
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