Chapter 3

Developing Soil Test-based Fertilizer Recommendations

Girish Chander, Pushpajeet Choudhari, Gajanan Sawargaonkar, Antaryami Mishra and
Rabindra Kumar Nayak

Soil health mapping in the state of Odisha aimed at improving crop productivity and thereby the rural
livelihoods of those depending on the agrarian economy. The activity began with the collection of 40,265
representative soil samples using stratified random sampling across 30 districts. This was a first of its kind,
systematic exercise aimed at diagnosing soil fertility- related constraints in the state in order to ascertain
macro and micronutrient deficiencies and develop practical recommendations for scaling-out.

Determining critical limits for nutrient indices

The critical limits that differentiate between nutrient deficiency and nutrient sufficiency are presented in
Table 3.1. Based on these critical limits for each of the soil nutrient parameters, deficiency and sufficiency
levels were worked out (Annexures 2 to 31) to facilitate data-driven decision support for soil health
management across the districts.

Crop-wise nutrient recommendation

Based on the results of the soil analyses, fertilizer recommendations were worked out to facilitate

the application of micronutrients such as sulfur, boron and zinc and secondary nutrients like nitrogen,
phosphorus and potassium. Soil test-based fertilizer recommendations were made for individual farmers
on whose lands sampling was done. For the non-sampled farmers, the recommendations were worked
out based on the weighted average values derived at the respective villages or blocks based on soil test
values of the 40,265 samples collected. For secondary and micronutrients, application of a full dose is

Table 3.1. Critical limits in soil nutrient parameters to differentiate between sufficiency and deficiency.

Parameter Critical limit
Soil organic carbon 0.5%

pH 5.5-7.5 (neutral)
Electrical Conductivity (EC) (dS/m) <1 (normal)
PO, 10 ppm

K,0 120 ppm
Exchangeable Calcium 1000 ppm
Exchangeable Magnesium 40 ppm
Available Sulfur 10 ppm
Exchangeable Zinc 0.6 ppm
Exchangeable Copper 0.2 ppm
Exchangeable Iron 4.5 ppm
Exchangeable Manganese 2 ppm
Available Boron 0.5 ppm
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being recommended where the deficiency is more than 50% for that particular nutrient in a particular
village or block; half the dose when the deficiency is between 25% and 50%, one fourth dose with 10-25%
deficiency and no application where the deficiency level is less than 10% (Chander et al. 2016, 2019). The
suggested full dose recommended for boron is 1 kg/ha. With regard to zinc, the recommended dose for
paddy and pulses is 5 kg/ha and for other cereals and oilseed crops 2.5 kg/ha and 2 kg/ha, respectively
(Anonymous 2019). However, with regard to recommendations for sulfur, the use of 30 kg/ha, 40 kg/ha
and 45 kg/ha in the case of cereals, pulses and oilseed crops, respectively has been suggested.
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