
                                                                 

Save on lime costs and avoid subsoil acidity –  

use the right N-source. 

Dr Erik Adriaanse, Product Development and Technical Support  

The use of ammonium containing and ammonium forming Nitrogen (N) sources is the main 
cause of soil acidification associated with crop production.  
 
Differences in soil acidification effects between N-sources  
 
The bacterial conversion of ammonium-N to nitrate-N, known as the nitrification process is 
primarily responsible for soil acidification. Consequently it can be expected that products 
such as limestone ammonium nitrate (LAN) or ammonium nitrate solution (ANS) which 
contain only 50% ammonium-N will be less acidifying than ammonium sulphate, containing 
100% ammonium-N or urea  which after hydrolyses would result in 100% ammonium-N. LAN 
contains 20% dolomitic lime which will ameliorate soil acidity and therefore LAN would be 
less acidifying than ANS (Tabel1). Ammonium sulphate is more acidifying than urea due to 
the formation of sulphuric acid from the sulphur in the product (Table 1). Urea and 
ammonium sulphate are considerably more acidifying compared to LAN and ANS (Table 1) 
 
Table 1: The quantity of pure lime required to neutralise acidity resulting from the use 
of different N-sources. (FERTASA, 2016)  

 
 
 
The costs associated with differences in soil acidification effects between N-sources  
 
The average quantities of N required for maize yields of between 4 and 10 ton/ha vary 
between 72 to 227 kg N/ha respectively (Table 2). The use of LAN for this purpose would 
require between 81 and 254 kg lime/ha but the use of urea would require 257 to 810 kg 
lime/ha respectively to neutralise soil acidification effects (Table 2). The costs associated 
with the respective lime applications are R44/ha to R140/ha for LAN and R141/ha to 
R446/ha for urea. The savings on lime costs resulting from the use of LAN compared to urea 
therefore varies between R 97/ha and R306/ha for maize yields of between 4 and 10 ton/ha 
at a lime price of R550/ton (Table 2). 
 
 
 
 
 

N-source kg pure lime / kg N 
LAN 1.12 
ANS 1.78 
Urea 3.57 

Ammonium sulphate 7.14 



 
Table 2: Differences in lime costs to neutralise soil acidity resulting from the use of 
LAN and urea (lime price = R550/ton) 
 

Maize Yield 
(ton/ha) 

N-rate 
(kg/ha) 

LAN lime 
(kg/ha) 

Urea lime 
(kg/ha) 

LAN  
lime cost 

 (R/ha) 

Urea  
lime cost  

(R/ha) 

Urea lime 
cost minus 
LAN lime 

costs             
(R/ha) 

4 72 81 257 44 141 97 
6 124 139 442 76 244 167 
8 175 196 625 108 344 236 

10 227 254 810 140 446 306 
 
 
Differences in the position of soil acidification effects between N-sources  
 
Subsoil acidity is much more difficult and more expensive to rectify than topsoil acidity. For 
this reason everything possible should be done to avoid subsoil acidification. Deep 
placement of lime in acidified zones is normally effective on all soils but an expensive 
practise.  On clayey soils containing iron oxides and aluminium oxides the topsoil 
incorporation of gypsum followed by dolomitic lime will also be effective to ameliorate subsoil 
acidity over time.  
 
Urea will dissolve in soil water and will leach to the depth of water penetration because it has 
no charge and then hydrolyse to form ammonium. The conversion of ammonium to nitrate 
(nitrification) in the subsoil will result in subsoil acidification.  This problem will be augmented 
when urea is deep placed before planting. The deep placement of urea can be avoided but 
the effect of urea leaching and consequently causing subsoil acidity is unavoidable.  
 
Ammonium derived from LAN, ANS, ammonium sulphate, ammonia gas, MAP or DAP is 
immobile in soil due to its positive charge, which will bind to the negatively charged clay 
minerals. These N-sources will cause soil acidity in the zone where it is placed and for this 
reason subsoil placement should be avoided. The lime contained in LAN will also not move 
much from where it is placed and therefore it will help to ameliorate soil acidification, in the 
specific zone, caused by the ammonium contained in LAN.  
 
The continual build-up of subsoil acidity under minimum- or no-till cultivation practises will 
ultimately result in the termination of these practises. LAN and ammonium sulphate 
broadcast on the soil surface will only result in acidification of the top part of the topsoil. 
Acidity in this zone can effectively be neutralised by regular, low rates of lime applications on 
the soil surface. 
 
For more information and references contact Sasol at fertiliser.sales@sasol.com or visit our 
website www.sasol.com 

Please consult a qualified agronomist for more locality specific applications. 


