
SMART SOIL SAMPLING FOR DIAGNOSTIC PURPOSES 1 
 2 
Sampling protocols relevant to the crop, soil test/s and interpretation 3 
criteria should be followed. 4 
It is common to sample soils at either 0-10 cm (beater samplers - “bicycle 5 
handles”) or 0-15cm (auger) for assessment of the P and K fertilizer 6 
requirements of field crops and pastures. 7 
Dry land crops, where band placement of fertilizer has been used over many 8 
years and fixed traffic control was the primary tillage method, depth 9 
specification - 10cm topsoil  and every 10cm up to 30-50 cm is essential. 10 
Deep pre-plant of Nitrogen on sandy plinthic soils - 10cm topsoil  and every 11 
10cm up to 30-50 cm is advised. 12 
The usual soil sampling depth for vegetables and fruit crops is 0-15cm, 13 
while 0-25 cm sample is commonly used diagnostically for sugar cane. 14 
No-till or conservation tillage on duplex soils in areas such as the EFS 15 
(Eastern Free State), KZN and EC depth specification 0-10, 10-25 and 25-16 
50cm is necessary. 17 
Deep sampling on both down to 60-100cm may be necessary to better 18 
assess soil salinity, acidity, S-status, and mineral-N status. 19 
Drip irrigation. It is important to sample in the drip zone and outside the drip 20 
zone on annual and perennial crops. 21 
 22 
Since soil fertility varies down the profile, the different sampling depths must 23 
be recorded. 24 
A test such as extractable P typically decline with increasing depth,  so that a 25 
sampling plan based on a 0 -10cm depth may suggest the site is more fertile 26 
than might be obtained by sampling the same field at 0-15cm depth. If a core 27 
sample is taken in the area of the fertilizer band, extractable P values  of> 28 
400mg/kg in a 5 x 5 cm square and >150 mg/kg in a 10 x 10 cm square is 29 
possible with a banded P application of only 8kg/ha on 84cm rows, 30 
emphasizing the importance of smart sampling and recording. 31 
 32 
Swelling pf surface soils following recent cultivation and/or due to wetting also 33 
affects the accuracy and apparent bulk density of soil sampling depths. 34 
As soil fertility can vary widely even over short distances, the area to be 35 
assessed must be divided into units of acceptable variability.  36 
Sampling soon after applications of fertilizers and soil amendments should 37 
also be avoided.  38 
 39 
EXAMPLE OF VARIATION IN SOIL pH  DUE TO FERTILIZER 40 
PLACEMENT: 41 
 42 
The effect of fixed cultivation practices such as row crops and pre-plant/band-43 
placement of fertilizers on the spatial variation of soil chemical properties 44 
need to be clarified.  45 
Fertilizers containing reduced forms of nitrogenous fertilizers (ammonia 46 
gas, urea, ammonium nitrate, ammonium sulphate), and acid phosphates 47 
give rise to localised acidified acid zones in the soil which may differ 48 
drastically from samples taken on a grid or criss-cross across a field for the 49 
purpose of soil remediation and fertilizer advisory programs. Separate soil 50 



samples need to be taken in 10cm increments up to at least 50cm. A 1 
demarcated GPS referenced area must be chosen in every field to monitor 2 
and evaluate cultivation methodology. 3 
 4 
One of the major problems in amelioration of soil acidity is the surface 5 
application of lime, if not intimately incorporated, can give rise to the top 10cm 6 
soil having pH above 6. 7 
Lime,  both calcitic and dolomitic, is virtually almost insoluble in water and 8 
only react when in contact with acid. Movement of particles  < 250 micron is 9 
controlled by “van Der Waal’s Forces and forces of Hydration” causing 10 
“sticking” to surrounding soil particles. This cannot be washed from the soil 11 
surface into the soil profile. Micro- and Nano particles  have massive surface 12 
areas and thus faster reaction in neutralising acidity than coarser particles, 13 
only if placed in contact with acid zones. Oxides or hydroxides of Ca or Mg  14 
will move down into soil profiles, but need be used with caution on unbuffered 15 
soils as the associated high pH >11 will volatilise reduced nitrogen, burn away 16 
organic matter and negatively affect soil microbes. 17 
 18 
SMART SAMPLING, AFTER PLANTING AND/OR AT THE END OF THE 19 
SEASON, OF ANNUAL ROW CROPS: 20 
 21 
For soil sampling  directly after plant and/or after harvest  in order to evaluate 22 
the effect of management practices on the soil chemical properties, the 23 
following methodology is recommended: 24 
 25 
1. Take a sample of the top 10cm of the soil above the area where 26 

fertilizer was band placed (usually 4cm to the side and below the seed), 27 
as well as a sample on the opposite side, or if fertilizer was applied on 28 
both sides, then at least 15-20 cm further away from the fertilizer band 29 
area.    30 

2. Also take sample of the same points10 - 20 cm deep. 31 
3. Determine the pH, available P and cations of the 4 samples. 32 

Taking a sample to say 10cm will give a much higher pH value than one 33 
taken at say 15 or 20cm, largely masking subsoil acidity and giving a 34 
completely erroneous impression of the actual situation. 35 
 36 
In closing, samples taken in the usual manner after harvest when soils are 37 
dry, may give a false reading of especially potassium and sodium which 38 
precipitates in the soil surface layer due to evaporation of moisture. To 39 
evaluate this effect a sample can  be taken directly after planting, in the 40 
same manner as above  and compared to the after harvest sample. 41 
 42 
From the above it is clear that considerable thought, consistency and care needs 43 
to be taken in sampling soil and interpreting analyses for different purposes. 44 


