
FERTILIZER AND LIME PROBLEMS IN THE LOWER SOUTH 

J .  T. Touchton and G .  W. Mar t i n 1 

There i s  no l o g i c a l  reason f o r  a p l a n t ' s  n u t r i t i o n a l  requirements t o  vary 
among t i l l a g e  systems, bu t  methods o f  f e r t i l i z e r  and l ime app l i ca t i ons  do 
vary.  I n  conven t iona l - t i l l age  systems we are working p r i m a r i l y  w i t h  i nco r­
porated l ime and f e r t i l i z e r s .  I n  n o - t i l l a g e  systems, we are working almost 
e n t i r e l y  w i t h  sur face app l i ca t i ons  s i m i l a r  t o  those used w i t h  perennia l  
pastures. Data from some s tud ies  i n d i c a t e  t h a t  r o o t  development and growth 
can vary among t i l l a g e  systems. Varying r o o t  growth pat te rns  and methods o f  
f e r t i l i z e r  app l i ca t i ons  among t i l l a g e  systems can r e s u l t  i n  vary ing  responses 
t o  f e r t i l i z e r  and l ime. 

LIME AND NON-MOBILE NUTRIENTS 

Lime and some o f  t he  f e r t i l i z e r  n u t r i e n t s ,  such as phosphorus, are no t  mobi le 
i n  the  s o i l .  I n  n o - t i l l a g e  systems where the  s o i l  surface i s  no t  mechani­
c a l l y  mixed, l ime and non mobi le n u t r i e n t s  w i l l  accumulate i n  the surface 
inch o r  two of s o i l .  There has been some doubt expressed about the  a v a i l ­
abi  1i t y  of surface accumulated nu t r i en ts .  Data from research conducted 
dur ing  the past few years have ind ica ted,  however, t h a t  surface f e r t i l i z e r  
app l i ca t i ons  i n  n o - t i l l a g e  systems, even when t h e  i n i t i a l  s o i l  n u t r i e n t  
l e v e l s  are low, w i l l  r e s u l t  i n  y i e l d s  as h igh  o r  h igher than incorporated 
f e r t i l i z e r s  i n  c o n v e n t i o n a l - t i l l a g e  systems. 

I n  continuous n o- t i l l a g e  systems, a f a i r l y  r a p i d  pH change can occur i n  the 
upper i nch  o r  two o f  s o i l .  To accura te ly  de tec t  t h i s  pH change, a 0- t o  
2- inch sampling depth should be used. The common 0- t o  6- o r  0- t o  8- inch 
sampling depth can r e s u l t  i n  mis leading pH values and l ime  requirements. If 
a 0- t o  8- inch s o i l  sample i s  taken, a low pH i n  the  surface 2 inches o f  s o i l  
may no t  be detected. This s i t u a t i o n  w i l l  most l i k e l y  occur on s o i l s  t h a t  
nave n o t  been l imed f o r  several years, and where h igh  ra tes  o f  N have been 
appl ied.  A low pH i n  the surface inch  o r  two o f  s o i l  may no t  be det r imenta l  
t o  p l a n t  growth, bu t  i t  may r e s u l t  i n  poor herb ic ide  a c t i v i t y  and severe weed 
pressure. I f  s o i l s  have been r e c e n t l y  limed, the pH in the  upper inch of 
s o i l  may be much higher than the  pH i n  the  2- t o  8- inch s o i l  depth. I f  a 0-
t o  8- inch s o i l  sample i s  taken, the h igh  pH zone a t  the s o i l  sur face may no t  
be detected, which can r e s u l t  i n  unnecessary l ime app l ica t ions .  

MICRONUTRIENTS 

High pH and/or P l e v e l s  can r e s t r i c t  t he  uptake o f  some micronut r ien ts ,  
espec ia l l y  z inc  (Zn) and copper (Cu). There i s  a p o s s i b i l i t y  t h a t  t he  
sur face accumulation o f  P and h igh  surface pH l e v e l s  i n  n o - t i l l a g e  systems 
can r e s u l t  i n  induced m ic ronu t r i en t  d e f i c i e n c i e s  on some s o i l s .  Data from 
s tud ies  w i t h  both soybeans and wheat i n d i c a t e  t h a t  Zn and Cu l e v e l s  i n  the  
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plant tissue will sometimes be lower in no-tillage than conventional-tillage
systems especially if high rates of P fertilizers have been applied. There 
have not, however, been indications that reduced levels of micronutrients in 
crops grown in no-tillage systems have resulted in yield reductions. 

NITROGEN 


Surface applications of N fertilizers probably create the greatest problems
associated with fertilizer efficiency in no-tillage systems. The problems
center primarily around the use of urea and method o f  application. If urea 
is applied to a soil containing surface residue, severe N losses can occur 
through ammonia volatilization. A key point to remember is that N solutions 
containing more than 19% N are most likely made from urea or urea-ammonium 
nitrate combinations. The most common solutions (28, 30, and 32% N) contain 
approximately 50% urea-N and 50% ammonium-nitrate N. The urea in these 
solutions is just as susceptible to N losses through ammonia volatilization 
as is the N in solid urea. 

The most inefficient applications probably occur when the urea-containing N 
solutions are used as a carrier for pre-emergence or post directed herbi­
cides. Data from research conducted in Georgia (Table 1) illustrate the 
inefficiency of 32% N solution when sprayed on the soil surface. In this 
study, 80 lb/acre N as ammonium nitrate resulted in approximately 15 bu/acre 
more corn than a spray application of 32% urea-ammonium nitrate applied at a 
rate of 240 lb/acre N. With the lower rates of N solution, the surface band 
application resulted in lower yields than did the injected application, which 
indicates that some N was being lost from the surface band application. 

Table 1. 	 Yield of irrigated corn as affected by nitrogen source and method 
of application. 

Applied Ammonium nitrate 32% N solution 
nitrogen Injected Surface band Broadcast spray 

80 130 135 120 80 
160 160 165 145 100 
240 170 160 160 115 

~ 

J. T. Touchton and W .  L. Hargrove. 1982. Agron. J. 74:823. 

The data in Table 1 clearly indicate that spray applications of N solutions 
containing urea should not be used. Reasonable responses to N can most 
likely be obtained with surface dribble systems, but in some years, the 
surface dribble system will also result in lower N efficiency than injected
N. 
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STARTER FERTILIZERS 

Dur ing t h e  f i r s t  few weeks a f t e r  p l a n t i n g ,  i t  is  n o t  uncommon f o r  p l a n t s  i n  
n o - t i l l a g e  systems t o  grow more s l o w l y  than  p l a n t s  i n  c o n v e n t i o n a l - t i l l a g e  
systems. Data f rom r e c e n t l y  conducted research i n d i c a t e  t h a t  t h i s  s low 
growth may be a f e r t i l i t y  problem ( p r i m a r i l y  N and P)  c rea ted  by t h e  no-
t i l l a g e  system. The data a l s o  i n d i c a t e  t h a t  t h e  s low growth problem can be 
co r rec ted  w i t h  s t a r t e r  f e r t i l i z e r s .  Data f rom severa l  s t ud ies  conducted i n  
Alabama and Georgia suggest t h a t  s t a r t e r  f e r t i l i z e r s  (18-46-0, 10-32-0, o r  
23-26-0) can a lmost  double t h e  growth o f  n o - t i l l a g e  co rn  and sorghum d u r i n g  
t h e  f i r s t  few weeks a f t e r  p l a n t i n g .  The improved e a r l y  growth w i t h  t h e  
s t a r t e r  f e r t i l i z e r s  i n  n o - t i l l a g e  systems g e n e r a l l y  r e s u l t s  i n  inc reased  
g r a i n  y i e l d s  a t  m a t u r i t y  as i n d i c a t e d  i n  Tables 2 and 3. 

Table 2. 	 Y i e l d  o f  g r a i n  sorghum grown on a h i g h  P s o i l  as a f f e c t e d  by 
s t a r t e r  f e r t i l i z e r  (120 lb/acre o f  10-34-0) and s idedress n i t r ogen .  

S i  dedress N , l b /acre 
T i  11age S t a r t e r  0 40 80 

No- t i  11 	 yes 
no 

--------- g r a i n  y i e l d ,  bu/acre ----------
50 72 85 92 
39 62 72 

T i l l e d  yes 55 73 83 88 
no 44 71  81  81 

J .  T. Touchton & W. L. Hargrove. 1983. B e t t e r  Crops Wi th  P l a n t  Food. 
LXVII:3-5. 

Table 3. 	 Y i e l d  o f  co rn  grown on a h i g h  P, h i g h  K s o i l  as a f f e c t e d  by s t a r t e r  
f e r t i l i z e r  combinat ions a p p l i e d  i n  t h e  in- row subso i l  t r a c k  a t  
p l a n t i n g .  

~~ 

S t a r t e r  f e r t i l i z e r  1 Conventional 
T i l l a g e  

None 

none 60 79 
N 72 93 
P 68 78 
K 66 82 

N-P 69 97 
N-P-K 78 103 

'Rates were e q u i v a l e n t  t o  21, 54, and 72 l b / a c r e  o f  N, and respec­
t i v e l y .  Sidedress N f o r  a l l  t rea tments  was 200 lb/acre. 
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The problem w i t h  s t a r t e r  f e r t i l i z e r s  i s  t h a t  we do no t  have a d e f i n i t i v e  
f e r t i l i z e r  ana lys is ,  ra te ,  o r  method o f  app l i ca t i on .  Probably 100 pounds per 
acre o f  20-20-0 would be s u f f i c i e n t  f o r  corn and g r a i n  sorghum i n  most 
s i t u a t i o n s .  Research on t h e  use o f  s t a r t e r  f e r t i l i z e r s  w i t h  soybeans i s  
l i m i t e d .  There are  i n d i c a t i o n s  t h a t  a no-N s t a r t e r  such as 0-10-30 w i l l  
improve soybean y i e l d s .  

Method o f  s t a r t e r  f e r t i l i z e r  app l i ca t i ons  i n  n o- t i l l a g e  systems can d e f i ­
n i t e l y  be a problem. Current ly ,  we do no t  have data on 2 x 2 f e r t i l i z e r  
placements f o r  n o - t i l l a g e  systems. Data i n  Tables 2 and 3 came from s tud ies  
i n  which the  crops were p lan ted w i t h  an in- row subso i le r .  The s t a r t e r  
f e r t i l i z e r  was app l i ed  deep i n  the  subso i l  t r a c k  a t  p lan t i ng .  When in- row 
subso i le rs  are  used, massive r o o t  systems o f t e n  develop, b u t  these roo ts  
genera l l y  remain w i t h i n  the  subso i l  channel. The responses r e s u l t i n g  from 
the  f e r t i l i z e r  app l i ca t i ons  may have been due t o  a placement response r a t h e r  
than t o  a s t a r t e r  response. I n  some studies,  sur face app l i ed  s t a r t e r s  have 
been compared w i t h  subso i l  t r a c k  app l ica t ions .  The sur face app l i ca t i ons
increased g r a i n  y i e l d  over t h a t  obtained w i t h  no s t a r t e r ,  b u t  they r e s u l t e d  
i n  lower y i e l d s  than t h e  subso i l  t r a c k  app l i ca t i ons .  Since N w i l l  move down 
i n t o  the  soil  and P w i l l  not,  responses t o  sur face app l ied  s t a r t e r s  were 
probably due t o  the  N f e r t i l i z e r .  

KEY POINTS TO REMEMBER 

1. Don ' t  f o r g e t  t o  s o i l  t e s t  and f o l l o w  recomnendations. 
2. 	 Use shal low s o i l  samples ( 0  t o  2 o r  3 inches) f o r  pH determinat ions and 

l ime  requirements i n  continuous n o - t i l l a g e  systems. 
3 .  	 Remember t h a t  sur face app l ied  urea N can be l o s t  through ammonia v o l a t i ­

l i z a t i o n .  I f  N so lu t i ons  conta in  more than 19% N, they probably conta in  
50% urea N. 

4. 	 DON'T USE SPRAY APPLICATIONS. I f  urea N i s  used and c a n ' t  be in jec ted,  
use sur face d r i b b l e  app l i ca t i ons .  

5. 	 Use s t a r t e r  f e r t i l i z e r  i n  n o - t i l l a g e  systems, e s p e c i a l l y  when p l a n t i n g  
w i t h  an in- row subso i le r .  

6. Don' t  use n i t rogen  con ta in ing  s t a r t e r  f e r t i l i z e r s  w i t h  soybeans.
7. Don't  p lace s t a r t e r  f e r t i l i z e r s  i n  d i r e c t  contac t  w i t h  seed. 
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