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Abstract: 

Adoption of Recommended Doses of Fertilisers on Soil Test Basis by Small and Marginal Farmers in 
Gujarat, India   ABSTRACT The study examines the prospects and constraints in implementation of Soil 
Health Card (SHC) Programme in Gujarat, India, covering sample of 160 control farmers and 240 soil test 
farmers. It was observed that it is an important and beneficial programme, however, was not implemented 
in proper manner. In view to achieve the quantity targets fixed, quality norms were not given proper 
attention. The level of adoption of recommended doses by soil test farmers was reasonably less (around 
40%). However, the adoption of recommended doses of fertiliser based on soil test has helped the farmers 
in increasing the agricultural productivity and income. The The due . Besides, inadequate staff strength, 
unavailability of required number of soil test laboratories and lack of upgradation of skills of the personnel 
were major bottleneck in success of program.      
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Adoption of Recommended Doses of Fertilisers on Soil Test Basis by Small and 
Marginal Farmers in Gujarat, India 

 
ABSTRACT 

The study examines the prospects and constraints in implementation of Soil Health Card (SHC) 
Programme in Gujarat, India, covering sample of 160 control farmers and 240 soil test farmers. It was 
observed that it is an important and beneficial programme, however, was not implemented in proper 
manner. In view to achieve the quantity targets fixed, quality norms were not given proper attention. 
The level of adoption of recommended doses by soil test farmers was reasonably less (around 40%). 
However, the adoption of recommended doses of fertiliser based on soil test has helped the farmers in 
increasing the agricultural productivity and income. The crop yield after soil tests has increased by 
23.8%  and 22.9% in case of groundnut and cotton respectively. The low adoption of recommended 
doses of fertilizers by soil test farmers was due difficulty in understanding and following application 
of recommended doses as stated in SHC, unavailability of technical advice on method and time of 
fertiliser application, high prices of fertilisers and unavailability of required fertilisers in adequate 
quantity. Besides, inadequate staff strength, unavailability of required number of soil test laboratories 
and lack of upgradation of skills of the personnel were major bottleneck in success of program. 
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Adoption of Recommended Doses of Fertilisers on Soil Test Basis by Small and 
Marginal Farmers in Gujarat, India 

 

1. 0 Introduction 

Fertilisers have been considered as an essential input to Indian agriculture for increasing 

agricultural production so as to meet the food grains requirements of growing population of 

the country. It has been a well established fact that chemical fertilisers bear a direct 

relationship with food grains production along with a number of supporting factors like High 

Yielding Variety seeds (HYVs), irrigation, access to credit, tenurial conditions, size of the 

product market and the prices they face in input and output markets, etc. A very close 

association is observed between growth in use of fertilisers and crop productivity in almost 

all the states of the country (Chand and Pandey, 2008). Therefore use of chemical fertiliser in 

India has tremendously grown since the advent of green revolution in late 1960s. The all-

India average consumption of fertilizers has increased from 6.9 kg per ha of gross cropped 

area in 1966-67 to 125.39kg per ha in 2013-14 (GOI, 2014).  

The indiscriminate use of chemical fertilisers by farmers has led to deterioration of 

soil structure, wastage of nutrients, destruction of soil microorganisms and scorching of 

plants at the extreme cases. The Government of India has undertaken many initiatives to 

encourage the farmers for balanced use of fertilisers. The Soil Health Card (SHC) programme 

is one of them which has been implemented in various states. At national level, the scheme 

been launched in February 2015 that has targeted to cover about 14 crore farmers in next 

three years (GOI, 2015). Among various states of India, Gujarat has been a leading state that 

implemented the SHC Scheme in much advance (since 2003-04). The state has covered about 

53 lakh farmers by 2013-14. There have been efforts in other states to replicate the Gujarat 

Model of SHC implementation. However, there is no systematic study undertaken in the state 

so far for evaluating the effectiveness of the programme in promoting better soil health, 

raising crop productivity and farmers income. It is necessary to know the level of adoption of 

recommended doses of fertilizer based on soil tests done through SHC Scheme and its 

implications.  

Therefore, the present study examines the prospects and constraints in implementation 

of Soil Health Card (SHC) Programme in Gujarat, India. The level of adoption, impacts of 

adoption on crop productivity and income of the farmers and the constraints in the application 
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of recommended doses of fertilisers as per the SHC by different categories of farmers in 

Gujarat have been aptly analysed in the paper. 

 

 

2.0 Data and Methodology 

The present study is based on both secondary and primary level data. The secondary data 

(1980-81 to 2013-14) was collected from Department of Agriculture, Government of Gujarat 

and some other sources so as to evaluate the progress in Soil Health Card (SHC) Programme 

in the state. The primary data were collected from the four selected districts of Gujarat for the 

reference year 2013-14. The farmers who got their soil tested during the last three years 

(2010-11 to 2012-13) were included for the detailed analysis. The household survey was 

administered on 400 farmers from 8 talukas of four districts. The selected districts of Gujarat 

were Surendranagar and Rajkot for cotton and Jamnagar and Junagadh for groundnut. The 

two major crops grown in the state (groundnut and cotton) were selected for the detailed 

study. For each study crop, the study was conducted following a cluster approach on a sample 

of 80 control farmers (no soil test) and 120 soil test farmers. Thus, the total sample size of the 

study for two selected crops was 400 (Table 1).  

 

Table 1: District-wise Distribution of Sample Farmers 

    
(Number of farmers) 

Districts MF SF MDF LF Total 
Soil Test Farmers 
Surendranagar 3 7 17 33 60 
 (5.0) (11.7) (28.3) (55.0) (100.0) 
Rajkot 4 20 24 12 60 
 (6.7) (33.3) (40.0) (20.0) (100.0) 
Cotton total 7 27 41 45 120 
  (5.8) (22.5) (34.2) (83.3) (100.0) 
Junagadh 8 27 17 8 60 
 (13.3) (45.0) (28.3) (13.3) (100.0) 
Jamnagar 4 18 26 12 60 
 (6.7) (30.0) (43.3) (20.0) (100.0) 
Groundnut total 12 45 43 20 120 
  (10.0) (37.5) (35.8) (27.8) (100.0) 
Total (Soil Test) 19 72 84 65 240 
 (7.9) (30.0) (35.0) (55.6) (100.0) 
Non-Soil Test Farmers 
Surendranagar 0 6 9 25.0 40 
 (0.0) (15.0) (22.5) (62.5) (100.0) 
Rajkot 7 12 10 11.0 40 
 17.50 30.00 25.00 27.5 (100.0) 
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Cotton total 7 18 19 36 80 
  (8.8) (22.5) (23.8) (123.1) (100.0) 
Junagadh 10 9 14 7.0 40 
 (25.0) (22.5) (35.0) (17.5) (100.0) 
Jamnagar 1 6 14 19.0 40 
 (2.5) (15.0) (35.0) (47.5) (100.0) 
Groundnut total 11 15 28 26 80 
  (13.8) (18.8) (35.0) (54.4) (100.0) 
Total (Non-Soil Test) 18 33 47 62 160 
  (11.3) (20.6) (29.4) (88.8) (100.0) 

Grand Total (Soil test+ Non 
soil test) 

37 105 131 127 400 
(9.3) (26.3) (32.8) (31.8) (100.0) 

Notes: Figures in parentheses are the percentages of total; MF: Marginal farmers (0-2.5 acre); SF: Small farmers 
(2.5 – 5.0 acre); MDF: Medium farmers (5.0 – 10.0 acre); LF: Large farmers (>10.0 acre). 

Source: Field survey data. 
     

 

The cluster approach was followed to ensure that adequate number of soil test farmers 

is available for the survey. The multistate sampling method was used to select the districts, 

blocks and farm households. At first stage, four districts (Surendranagar and Rajkot for 

cotton and Jamnagar and Junagadh for groundnut) of Gujarat were selected on the basis of 

the average area under crops during the last three years (TE 2012-13). At second stage, 16 

villages from 8 blocks of four study districts were selected. At third stage, 400 sample 

households representing different farm categories (MF: Marginal farmers (0-2.5 Ac); SF: 

Small farmers (2.5-5.0 Ac); MDF: Medium farmers (5.0- 10 Ac); LF: Large farmers (>10 

Ac)) were selected for the survey. The sample farmers were classified into different farm size 

groups post-survey as per the size of net operated area. 

 

3.0 Progress in Soil Test and Distribution of Soil Health Card in Gujarat 

Gujarat has made spectacular progress in soil testing and distribution of Soil Health Cards. 

The SHC programme was implemented in the state in two phases. During the first phase 

(2004-05 to 2011-12), 38.43 lakhs farmers (out of total of 46.61 lakhs in Gujarat) were 

provided Soil Health Cards (SHCs), covering about 85.5 per cent of total farmers in Gujarat. 

The Second phase was started from 2012-13, aiming to cover 25% farm holding (11.50 Lakh) 

every year. During last two years (2012-13 and 2013-14), about 15.26 lakh farmers have been 

provided the SHCs. Thus, since the inception, a total of 53.69 lakh soil health cards have 

been given to farmers by the end of 2013-14 (Table 2). The programme has generated 

alternative crop planning and recommendations for 229 talukas and 24324 villages and 

generated all Taluka and Village Model Action Plans (GoG, 2013). 
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Along with increase in cumulative number of SHCs distributed to farmers from 2.27 

lakh in 2004-05 to 53.69 lakh in 2013-14, the number of soil testing labs (STL) has also 

increased from 20 in 2004-05 to 134 in 2013-14 at the rate of 17.9 per cent per annum. 

Similarly, the annual soil sample analysing capacity has increased from 2.34 lakh in 2004-05 

to 10.3 lakh in 2013-14. The actual soil sample analyzed has increased at the rate of 10.0 per 

cent per annum, i.e. from 3.23 lakh in 2004-05 to 7.64 lakh in 2013-14. 
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(i) State Government 18 2 20 190000 142692 75.1 18 219000  

(ii) Public Sector 
Undertaking 

3 1 4 50000 84789 169.6 3   

(iii) Private Sector      0.0    

(iv) Total         21 3 24 240000 227481 94.8 21 219000 1187811 
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(i) State Government 18 2 20 190000 158224 83.3 18 568614  

(ii) Public Sector 
Undertaking 

3 1 4 50000 83819 167.6 3   

(iii) Private Sector      0.0    

(iv) Total         21 3 24 240000 242043 100.9 21 568614 1756425 
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(i) State Government 18 2 20 190000 307348 161.8 19 100000  

(ii) Public Sector 
Undertaking 

3  3 50000 104733 209.5 3   

(iii) Private Sector      0.0    

(iv) Total         21 2 23 240000 412081 171.7 22 100000 1856425 

2
01

0
-1

1 (i) State Government 18 2 20 210000 650000 309.5 19 1279968  

(ii) Public Sector 
Undertaking 

70 0 70 1430223 1401646 98.0 24   

(iii) Private Sector 0 0 0 0 0 0.0 0   

Table 2: Progress in Soil Health Card Programme in Gujarat, India 
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(i) State Government 16 4 20 184000 184893 100.5 18 227425  

(ii)  Public Sector 
Undertaking 

3 1 4 50000 138089 276.2 0   

(iii) Private Sector 0 0 0 0 0 0.0 0   

(iv) Total         19 5 24 234000 322982 138.0 18 227425 227425 

2
00

5
-0

6 

(i) State Government 16 4 20 184000 188596 102.5 18 492200  

(ii)  Public Sector 
Undertaking 

3 1 4 60000 125583 209.3 0   

(iii) Private Sector 0 0 0 0 0 0.0 0   

(iv) Total         19 5 24 244000 314179 128.8 18 492200 719625 

2
00

6
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7 

(i) State Government 18 2 20 190000 211691 111.4 18 249186  

(ii)  Public Sector 
Undertaking 

3 1 4 50000 99677 199.4 3   

(iii) Private Sector      0.0    

(iv) Total         21 3 24 240000 311368 129.7 21 249186 968811 
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(iv) Total         88 2 90 1640223 2051646 125.1 26 1279968 3136393 

2
01

1
-1

2 

(i) State Government 20 2 22 220000 136408 62.0 21 706241  

(ii) Public Sector 
Undertaking 

81 0 81 810000 353625 43.7 24   

(iii) Private Sector 0 0 0 0 0 0.0 0   

(iv) Total         101 2 103 1030000 490033 47.6 24 706241 3842634 

Table 2.5 Continued… 

1 2 3 4 5 6 7 8 9 10 11 

2
01

2
-1

3 

(i) State Government 20 2 22 220000 278931 126.8 21 900095  

(ii) Public Sector 
Undertaking 

81 0 81 810000 607421 75.0 24   

(iii) Private Sector 0 0 0 0 0 0.0 0   

(iv) Total 101 2 103 1030000 886352 86.1 26 900095 4742729 

2
01

3
-1

4 

(i) State Government 
20 2 22 220000 203725 92.6 21 

626362  

(ii) Public Sector 
Undertaking 

112 0 112 810000 560099 69.1 24 
  

(iii) Private Sector 
0 0 0 0 0 0.0 0 

  

(iv) Total 
132 2 134 1030000 763824 74.2 26 

626362 5369091 

C
A

G
R

 (
2

00
4

-0
5

 to
 

2
01

3
-1

4
) 

(i) State Government 
2.5 -7.4 1.1 2.0 1.1 -0.9 1.7 11.9  

(ii) Public Sector 
Undertaking 

49.5 -100.0 44.8 36.3 16.8 -14.3    

(iii) Private Sector 
         

(iv) Total 
24.0 -9.7 21.1 17.9 10.0 -6.7 4.2 11.9 42.1 

Notes: *During 2010-11, other than 70 PSU, analysis work done in 55 science colleges to meet the Golden Goal 739431 samples were 
analysed by science colleges. Analysis work was outsourced to private agencies by State Government STLs to meet the Golden Goal and 
work was done in two shifts. Soil samples were analysed by Public Sector Undertakings such as APMCs, Govt. supported Corporation Labs, 
Govt supported Sugar cooperatives labs) and  Science Colleges. 

Source: Department of Agriculture, Government of Gujarat 
 

4.0 Socio-Economic Characteristics of Sample Households 

Among the sample farmers, the marginal and small farmers together constitute about 37.9 per 

cent of total soil test farmers and 31.9 per cent of total control farmers. Thus, the majority of 

the sample households are the medium and large farmers. The age of respondent selected 

farmer household was 47.3 years with education of 7.1 years. The agriculture formed the 

main source of occupation for about 99.5 per cent of sample households. The average years 

of experience in farming were 26.8 years among soil test farmers and 23.5 years among 

control farmers. The majority of sample households belonged to general castes (60%) and 

other backward castes (36.5%). 

The average size of land holding of all sample households was 8.7 acres per 

household, out of which about 70 per cent land was irrigated (6.0 acres) and remaining 30 per 

cent land (2.7 acres) was un-irrigated. In the case of soil test farmers, the average size of land 
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holding was found to be 8.5 acres per household, out of which 5.9 acres was irrigated and 2.6 

acres was un-irrigated. In the case of control farmers, the average size of land holding was 

8.95 acres per household, out of which 6.3 acres was irrigated and 2.65 acres was un-

irrigated. The gross cropped area for soil test farmers and control farmers was 12.20 acres 

and 12.18 acres respectively. The cropping intensity for soil test farmers and control farmers 

was estimated to be 143.78 per cent and 136.03 per cent respectively. Thus, cropping 

intensity for soil test farmer was slightly higher than control group.  

The crop-wise data shows that the gross cropped area of cotton group of farmers was 

much higher (15.33 acre per HH) than the groundnut group of farmers (9.18 acre per HH). 

Therefore cropping intensity was much higher (149.5%) for the cotton farmers compared to 

groundnut farmers (129.2%). Among the selected farmers, the land leased-in tendency was 

found significant in case of soil test farmers than control group farmers.  Among the sources 

of irrigation, open wells and dug wells were the major sources for all categories of sample 

households, which constituted about 57.6 per cent followed by bore wells (38.6 per cent). 

Thus, groundwater was the main source of irrigation for the selected sample households. 

5.0 Cropping Pattern and Area under HYV 

Among the selected crops, the GCA of cotton group of farmers was almost one and half time 

higher than that of groundnut group of farmers. The proportion of area under more 

remunerative Rabi crops was also found to be higher (31.4% of GCA) in case of cotton 

growers as compared to groundnut farmers (20.7% of GCA). For cotton farmers, around 60 

per cent cropped area was in kharif season and remaining area was covered under rabi crops. 

The area under kharif crop for groundnut farmers was much higher (76.7%).  Among the 

Kharif crops grown by cotton farmers, cotton (41.7%), kharif oilseeds such as castor (5.1%) 

and groundnut (3.8%), jowar (3.5%) were the major crops. Among the Rabi crops grown by 

cotton farmers, wheat (11.7%), cumin (12.3%) were the major crops. Total summer crops 

contributed about 8.1 per cent of GCA of cotton growers. Among the Kharif crops grown by 

groundnut farmers, groundnut (56.8%) and cotton (16.8) were the major crops. Among the 

Rabi crops grown by groundnut farmers, wheat (5.7%), cumin (5.3%) and gram (4.1%) were 

the major crops. Total summer crops contributed only about 2.3 per cent of GCA of 

groundnut growers. 

The area under HYV crops under both crops category was found to be much less. The 

HYV area under kharif groundnut, kharif cotton and wheat was relatively better for both soil 
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test and control farmers. The HYV area under kharif groundnut, kharif cotton and wheat for 

soil test farmers was 36.3 per cent, 21.3 per cent and 10 per cent, respectively.  

It is surprising to note that the control farmers under cotton crop category have 

received better returns per acre (Rs. 41006.2) over soil test farmers (Rs. 33122).  However, 

the reverse is found to be true in the case of groundnut farmers. The value of output per acre 

for groundnut farmers was Rs. 30524.9 for soil test group and Rs. 24665.1 for control group. 

The cotton growers were more mechanized as compared to groundnut growers. That to soil 

test farmers in cotton crop were more mechanized than control group farmers. The tractor 

with trolley, diesel engine, drip and sprinkler systems of irrigation was found higher with 

significant than its counterpart. However, in case of groundnut growers, except number of 

sprinkler and diesel engines, the control group farmers dominate the moderation of 

agriculture than soil test farmers. Thus, totally opposite situation of cotton grower could be 

seen in case of groundnut growers. 

 
 

6.0 Soil Testing and Recommended Doses of Fertilisers 

The cost of soil test was nil for all soil test farmers since it was provided free of cost by the 

Government (Table 3). Some of the progressive farmers were also provided the detailed soil 

test analysis by the cooperatives. However, the average distance travelled to soil test lab 

(STL) by the groundnut farm households (129.3 km) was more than doubled the distance 

travelled by cotton farm households (49.4 km). Among groundnut farmers, the distance to 

STL was highest (151.9 km) for the medium farmers.  

 
Table 3: Details of Soil Testing by Sample Farmers  

 
Particulars Cotton Groundnut 

% of farmers tested their soil in the last three years 100.00 100.00 

Average cost of soil testing (Rs/sample) 0.00 0.00 

Average distance from field to soil testing lab (kms) 49.39 129.30 

Average number of soil samples taken per plot 4.93 4.77 

Average no. of plots considered for soil testing 1.27 1.14 

Av area covered under soil test (Acre) 5.90 4.37 

Area covered as % of net operated area 56.59 66.76 

% of farmers who collected samples themselves 40.83 36.67 

% of soil sample collected  by the department officials 59.17 63.33 

Source: Field survey 
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 It is very surprising to note here is that about 40.8 per cent of cotton farmers and 36.7 per 

cent of groundnut farmers collected the soil samples by themselves. The collection of soil 

sample is scientific and systematic process which requires the training of same. Thus, the 

trained staff should have been collected the all soil sample to have correct results about soil 

health. The remaining around 60 per cent of total soil samples were taken by the department 

officials. The selected farmers opined that inadequate number of STLs has severely affected 

the quality of testing service provided to them by these agencies.  

The farmers had shown keen interest in getting their soil tested for several reasons. 

The major motivating factors towards soil testing were to increase crop yield, adoption of 

new technological practices, motivation from village demonstration/training/exposure visits 

to places with best farming practices. Thus both group farmers got motivated with the 

information they received about the benefit of testing of soil in crop production.  

There are some farmers who had not tested their farm soil. It is because of the fact 

that spread of SHC programme was restricted and thus due to lack of awareness among the 

farmers, some farmers left out. Among non-soil test farmers, about 86.3 per cent farmers 

expressed that they are not aware about how to draw soil sample, about 79 per cent farmers 

mentioned that they do not know whom to contact for details on testing.  Thus, lack of 

awareness, interest and low level of education has kept away around 81 per cent sample 

control farmers from soil test. 

The results of soil test indicted that average soil quality of farm plots of sample 

farmers was very poor in terms of nitrogen and phosphorus content. Only about 1.7 per cent 

farms of cotton growers and 2.8 per cent of groundnut growers were found to have normal 

nitrogen level. Only about 6.3 per cent of farm plots of cotton growers and 2.1 per cent of 

groundnut growers were found to have normal Phosphorus level. About 11.4 per cent farm 

plots of cotton growers and 14.9 per cent of groundnut growers were found to have normal 

level of potassium. The pH value was found to be normal in sufficient number of cases 

(90.8% for cotton and 100% for groundnut). The poor soil health has been mainly due to 

unbalanced use/doses of fertiliser application. Thus, it is necessary to adopt the recommended 

doses of fertiliser for maintaining better soil health.  

The average quantities of recommended dose of fertilisers given based on soil test (as 

reported in the farmers’ SHC) for the two study crops indicated that, for cotton, the major 

fertilisers recommended were Urea and FYM. The quantity of Urea recommended for HYV 
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irrigated cotton, HYV unirrigated cotton and local cotton were 153.7kg/acre, 69.8kg/acre and 

34.9kg/acre, respectively (Table 4). The FYM recommended for all types of cotton was 4.0 

tonne/acre. In the case of Groundnut, the major fertilisers recommended were Urea, DAP and 

FYM. The average quantities of Urea, DAP and FYM recommended for summer groundnut 

were much higher than that for kharif groundnut. The average quantities of Urea, DAP and 

FYM recommended for summer groundnut were 7.0kg/ha, 37.1kg/acre and 4.0 tonne/acre, 

respectively. On the other hand, the average quantities of Urea, DAP and FYM recommended 

for kharif groundnut were only 3.5kg/acre, 17.6kg/acre and 4.0 tonne/acre, respectively. 

 
Table 4: Average Quantity of Recommended Dose of Fertilisers Based on Soil Test 

(as reported in the health card)-Soil Test Farmers   
             (Kg/acre)  

Fertiliser Cotton Groundnut 

HYV 
Irrigated 

HYV 
Unirrigated 

Local 
Unirrigated 

Total unirrigated 
cotton 

Total 
Cotton 

(Average) 

Kharif 
Groundnut 

Summer 
Groundnut 

Total 
Groundnut 

(Avg) 

Urea 153.7 69.8 34.9 52.3 86.1 3.5 7.0 5.3 

DAP 0.0 0.0 0.0 0.0 0.0 17.6 37.1 27.1 

MOP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

FYM 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 

Source: Soil Health Cards of Sample Farmers (Field Survey) 

 
7.0 Adoption of Recommended Doses of Fertilisers and Its Constraints 

  

The level of adoption of recommended doses by the soil test farmers was found to be around 

40 per cent for both cotton and groundnut farmers (Table 5). Among the Cotton growers, the 

maximum adoptability was found in the case of small farmers (45.7%) and minimum 

adoptability was observed in the case of marginal farmers (28.6%). In contrast, in the case of 

groundnut crop, the maximum adoptability was found in the case of large farmers (45.0%) 

and minimum adoptability was observed in the case of small farmers (37.8%). Among soil 

test farmers, about 50.0 per cent of cotton farmers and 72.5 per cent of groundnut farmers 

have expressed their willingness to continue the same practices to maintain the better soil 

health and to get the better yields.  

 

Table 5:  Application of Recommended Doses of Fertilisers on Reference Crops- Soil Test 
Farmers 

Particulars 
Marginal Small Medium Large Total 

Cotton 
% of farmers applied recommended doses of 
fertilisers 

28.6 45.7 35.8 42.2 40.0 
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Average area (acre) 1.8 2.4 3.0 6.4 4.1 

Area covered as % of net operated area 14.7 5.6 7.0 16.6 3.5 

Average number of seasons applied 2.0 2.0 2.0 2.0 2.0 

% of farmers willing to continue applying 
recommended doses of fertilizers 

42.9 55.6 36.6 60.0 50.0 

  Groundnut 
% of farmers applied recommended doses of 
fertilisers 

41.7 37.8 40.3 45.0 40.3 

Average area (acre) 1.1 2.4 5.2 8.2 4.3 
Area covered as % of net operated area 38.4 19.6 42.2 187.8 13.8 

Average number of seasons applied 1.0 1.0 1.0 1.0 1.0 

% of farmers willing to continue applying 
recommended doses of fertilisers 

66.7 73.3 72.1 75.0 72.5 

Source: Field Survey           
 
 

  The data on actual quantity of fertilisers applied by the sample farmers during the 

reference year shows that, in case of cotton, the selected soil test farmers have applied more 

quantity of Urea and Potash than control group farmers. On the other hand, DAP use was 

much higher by the control farmers than the soil test farmers.  The average actual quantity of 

fertilisers applied by the soil test farmers was more close to the recommended doses 

compared to that by the control farmers. For example, the average recommended dose of 

Urea (the major fertiliser applied) for total cotton was 86.1 kg/acre. The soil test farmers 

growing cotton have applied about 83.1 kg/acre compared to 71.2 kg/acre by the control 

farmers (Tables 6). 

 

Table 6: Actual Quantity of Fertilisers Applied by the Sample Farmers during the Reference Year 
(Cotton farmers) 

 (Kg/Acre) 
Fertilisers Marginal Small Medium Large Total 

Soil Test Farmers 
Urea 75.8 103.2 101.4 55.6 83.1 
DAP 41.9 35.5 31.2 25.8 30.8 
MOP 2.8 7.2 9.9 1.6 5.8 
SSP 7.1 2.2 5.4 0.0 2.8 
NPK Mixture 0.0 1.2 11.0 1.5 4.6 

Others 0.0 6.6 14.7 14.2 11.8 
Control Farmers 
Urea 77.0 100.6 66.8 57.8 71.2 
DAP 45.2 79.3 37.9 33.1 45.7 
MOP 0.0 2.8 4.3 3.4 3.2 
SSP 6.5 1.4 4.5 0.9 2.4 
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NPK Mixture 6.0 4.9 1.8 0.7 2.4 
Others 3.6 0.1 0.1 1.2 0.9 

Source: Field survey 
 

 

Table 7: Actual Quantity of Fertilisers Applied by the Sample Farmers during the Reference Year 
(Groundnut farmers) 

 (Kg/Acre) 
Fertilisers Marginal Small Medium Large Total 
Soil Test Farmers 
Urea 0.0 9.0 5.4 4.5 6.1 
DAP 52.6 32.7 24.0 22.7 29.9 
MOP 0.0 2.1 3.5 0.6 2.1 
SSP 17.3 29.9 7.5 0.0 15.6 
NPK Mixture 5.8 19.1 16.3 20.4 17.0 
Others 6.3 7.8 2.1 1.5 4.6 
Control Farmers 
Urea 58.5 22.5 13.4 6.5 19.1 
DAP 56.2 39.6 36.9 23.0 35.5 
MOP 5.7 0.0 0.4 7.2 3.3 
SSP 6.5 10.8 8.2 5.8 7.7 
NPK Mixture 0.0 4.1 3.6 6.0 4.0 
Others 0.0 0.0 3.9 3.2 2.4 
Source: Field survey 

 

In case of groundnut, use of DAP was the highest in both categories since this was the 

key fertiliser recommended for the crop (Table 7). The recommended dose of DAP for total 

groundnut was 27.1kg/acre. The quantity of DAP applied by the soil test farmers (29.9 

kg/acre) was more close to the recommended dose compared to that applied by the control 

farmers (35.5 kg/acre). The control farmers of groundnut was found to apply excess quantity 

of DAP than the soil test farmers which is harmful to the overall health of soils. 

The use of organic fertilizers by sample farmers indicates that as expected most of 

cotton as well as groundnut growers had used farm yard manure. About 84.2 per cent of soil 

test farmers and 93.8 per cent of control farmers applied FYM on their soil. Among 

groundnut farmers, about 80.8 per cent of soil test farmers and 85.0 per cent of control 

farmers applied FYM on their soil. The use of other organic fertilisers was found very meager 

in total in both the crops. 

 
8.0 Constraints in Application of Recommended Doses of Fertilisers (Soil Test Farmers) 

The soil test farmers have faced several difficulties in applying the recommended doses of 

fertiliser as well. Among these constraints, difficulty in understanding and following 

application of recommended doses as stated in Soil Health Cards, unavailability of technical 
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advice on method and time of fertiliser application, high prices of fertilisers and 

unavailability of required fertilisers in adequate quantity were the major ones (Table 8).  

 

 
Table 8: Constraints in Applying Recommended Doses of Fertilisers (% of farmers) 

 
Reasons Cotton Groundnut 

Most 
Important 

Important Least 
Important 

Total Most 
Important 

Important Least 
Important 

Total 

Adequate quantity of 
fertilisers not available 

3.3 7.5 3.3 14.2 9.2 4.2 2.5 15.8 

Prices of fertilisers are 
high 
 

3.3 6.7 3.3 13.3 5.0 8.3 1.7 15.0 

Lack of money to 
purchase fertilisers 
 

0.8 2.5 5.0 8.3 5.0 4.2 5.0 14.2 

No technical advice on 
method and time of 
fertiliser application 
 

10.8 2.5 2.5 15.8 10.8 5.0 0.0 15.8 

Difficult to understand 
and follow the 
recommended doses 
 

18.3 0.8 0.0 19.2 13.3 1.7 0.0 15.0 

Any Other 2.5 0.0 0.0 2.5 2.5 0.0 0.0 2.5 
Source: Field survey 

 
In case of control farmers, around 66.7 per cent cotton farmers and around 58.3 per cent 

groundnut farmers mentioned that they are aware about the recommended doses. Around 65 

per cent of farmers had received information on recommended doses of fertiliser from the 

officials of department of agriculture of the state.  The other sources were fellow farmer and 

private input dealer. About one fourth cotton growers received information from fellow 

farmers whereas more than one fifth groundnut growers were advised by input dealers.  

Importantly in both crop growers, two third farmers had received information from authentic 

sources of state agriculture department since this was linked with a flagship programme like 

Krishi Mahotsav.   

 
9.0 Impacts of Adoption of Recommended Doses of Fertilisers  
 
The adoption of recommended doses is believed to benefit the farmers in terms of 

improvement in yield, net returns and better soil health. The soil test farmers were found to 

realize better yield over the control farmers. The average yield of groundnut was found to be 
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more in the case of soil test farmers by 13.3 per cent over control farmers (Table 9). 

Similarly, the soil test group of cotton farmers realized better average yield by 9.6 per cent 

compared to the control group. Thus, overall yield impact was better in case of groundnut 

farmers compared to cotton farmers. However, the increase in yield may not exclusively for 

adoption of recommended doses of fertiliser. It may be due to some other favorable factors 

like better seeds, better availability of irrigation water, among others.  

 Table 9: Productivity of the Sample Crops during the Reference Year 

Particulars 

Average Yield (Quintal/Acre) Average value of output (Rs/Acre) 

Soil test 
Farmers 

Control 
farmers 

% 
difference 
in yield 

Soil test 
Farmers 

Control 
farmers 

% 
difference 
in yield 

Cotton 
Marginal 7.9 9.5 -16.4 38805.1 45355.0 -14.4 
Small 10.0 8.6 15.9 49601.1 43251.7 14.7 
Medium 8.6 8.0 7.5 40986.2 31361.1 30.7 
Large 7.8 7.0 11.2 33458.4 23827.3 40.4 
Total 8.6 7.8 9.6 39974.4 31870.7 25.4 

Groundnut 
Marginal 8.8 4.3 103.3 28188.0 13555.9 107.9 
Small 8.7 7.2 20.7 28630.2 23135.6 23.7 
Medium 7.7 7.8 -2.2 23677.5 24762.8 -4.4 
Large 8.1 8.0 2.2 25173.5 25384.4 -0.8 
Total 8.2 7.3 13.3 26235.2 23118.8 13.5 

Source: Field Survey 
 

 As far as increase in average value of output per acre is concerned, cotton farmers 

recorded better increase, i.e., by about 25.4 per cent increase mainly because of the better 

price the realized; whereas the groundnut farmers have recorded an increase in average value 

of output by 13.5 per cent. Thus, overall returns on crop output realised was better in case of 

cotton farmers compared to groundnut farmers. It would be important to see the impact of 

application of recommended doses of fertiliser on yield of particular crop, i.e. change in crop 

yield after application of recommended doses of fertilizers. It may be noted that, among the 

marginal cotton farmers, increase in yield level was lowest (9.3%) compared to other farmers 

(Table 10). However, among groundnut farmers, the marginal and small farmers had realized 

better yield level over other categories of farmers. They have realized about 20.4 per cent and 

41.8 per cent increase in yield, respectively, after the adoption of recommended doses of 

fertiliser.  
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  In addition to increase in crop yield, several other changes have been observed after 

the application of recommended doses of fertilisers on reference crops by the sample farmers. 

Improvement in soil texture, improvement in crop growth, improvement in grain filling, 

decrease in application of other inputs like seed, labour, pesticide etc. and fewer incidences of 

pest and diseases were the major benefits experienced by the sample farmers. 

Table 10: Impact of Application of Recommended Doses of Fertilizers on Crop Yield (Soil 
Test Farmers) 

Particulars 
Average yield (Quintal/Acre) % change in yield 

Before After 
Cotton 

Marginal 7.3 7.9 9.3 
Small 7.6 10.0 32.6 
Medium 6.6 8.6 31.5 
Large 6.6 7.8 18.3 
Total 7.0 8.6 22.9 

Groundnut 
Marginal 7.3 8.8 20.4 
Small 6.1 8.7 41.8 
Medium 6.6 7.7 15.4 
Large 6.9 8.1 17.5 
Total 6.7 8.2 23.8 
Source: Field survey   
  

10. Policy Implications 

The major impression which has emerged from the study is that the Soil Health Card (SHC) 

programme is an important and beneficial programme to the farmer. However, it was not 

implemented in proper manner in the State. In view to achieve the quantity targets fixed for 

some period/s, quality norms were not given proper attention which defeated the main 

purpose of the programme. In majority of cases, it was found that the SHCs were not with 

farmer. Those were kept together somewhere with some official/s. Thus, it was no use to the 

farmer/s. Depending on nutrient availability in soils, the recommended doses of fertiliser are 

expected to vary from region to region and from agro-climatic zone to zone. However, the 

same was not reflected in the SHCs provided to the farmers. Also, the recommended doses of 

fertilisers given on SHC were found to be invariant across eight study talukas covering four 

different districts. Though huge amount of money has been spent on implementation of the 

scheme, the main objective of the programme was overlooked. 
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  The qualitative improvements need to be made in implementation of SHC programme 

so as to improve the confidence of farmers on recommendations of SHC. It was observed that 

many farmers even failed to understand the content of the card. They failed to calculate the 

recommended doses of various fertilisers required for their pieces of lands. Thus, the 

information on SHC should be provided in simple format and understandable language and 

special Gram Sabha or training programmes should be organized to train/educate farmers or 

to raise the awareness level regarding importance of soil test, scientific method of collection 

of soil sample, how to read and understand SHC and what are the benefits of applying 

recommended doses of fertiliser. 

  The level of adoption of recommended doses by the soil test farmers was reasonably 

less due to various constraints, viz. difficulty in understanding and following application of 

recommended doses as stated in Soil Health Cards, unavailability of technical advice on 

method and time of fertiliser application, high prices of fertilisers and unavailability of 

required fertilisers in adequate quantity. Adequate efforts should be made to eliminate such 

constraints in order to increase the adoption level of recommended doses of fertilizers.  

  The inadequate number of Soil Testing Lab (STLs) in the state has severely affected 

the quality of service provided to the farmers, as opined by the most of the sample farmers. 

Therefore, adequate STL facility should be created/made available in nearby areas, at least at 

the Taluka level. Since there were only two mobile STLs operating in the state and it was 

reported that both were virtually dysfunctional, thus benefit of Mobile Soil Testing Lab 

(STL) did not reach to most of the farmers in the state as well as farmers in selected study 

area. Therefore, State Government should increase the number of mobile STLs with effective 

plans of action, since these mobile labs can provide services at door steps and can help in 

increasing the awareness level in villages.  

  Looking at existing situation of inadequate staff in implementation of scheme, the 

involvement of non-governmental organizations and public private partnership (PPP) mode 

of operation may be promoted for the benefits of the farmers. Alternatively, establishment of 

private STLs should be encouraged/ promoted with some government incentives/support.  

The inadequate staff strength along with inadequate infrastructures and equipments has 

severely affected the quality performance of this programme. More number of Gram 

Sevaks/Gram Mitras should be hired so as to complete the soil testing in time with assured 

quality and to hand over of SHC to farmers within a reasonable time limit. The Gram 
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Sevaks/Gram Mitras should be provided regular training on accurate implementation of 

schemes/programmes.   

  The actual procedures followed for soil samples collection need to be monitored 

properly since it was found that near about 40 per cent of soil samples were collected by the 

farmers themselves which cannot be technically sound. Unless there is a systematic effort to 

address the bureaucratic lethargy and political interference in implementation of such a 

wonderful programme, achievement of desired outcomes and the set objectives of the 

programme would be difficult/delayed. Collection of Soil Samples may be organised in a 

particular village in campaign mode. All stakeholders [such as farmers, farmer friends (Gram 

Mitras), village level workers (VLWs), Block level officers fertilizer industries, Co-op 

Society, SAU students (as part of their internship of farmer’s field /village for technical 

exposure), people representatives] should be brought to common platforms on some 

occasions so as to bring qualitative improvements and to raise the level of awareness in the 

villages.  

  Drawing soil sample in field is a laborious job. Time required to draw one soil sample 

may take at least one hour or so (after reaching on the field). For obtaining better results, 

proper sampling implements need to be provided to the farmers’ friend (Gram Mitras) and 

their remuneration may be increased. At present they get Rs 15 per sample which happens to 

be very less for the required job (since this token amount also includes collection charges, 

primary requirement like sample bag, woven bag, forms, marker pen as well as transportation 

charges of samples). Since the compensation rate is seems to be very low, it may have forced 

them adopting the wrong methods to achieve the targets, which may affect the success of 

entire programme in future.  

  Furthermore, it was reported that not only the selection of Gram Mitras was biased 

due to political interference but also they were not been imparted proper training to perform 

their duty accurately.  Besides, their work was not properly monitored on a regular basis, 

which resulted in collection of poor quality of soil samples and non-submission of soil 

samples in time. Thus, appropriate care should be taken in appointing as well as necessary 

training should be provided to gram mitras. Some of the farmers during discussion reported 

that samples had been collected from a single plot but had been shown for a large number of 

plots. Therefore collected soil samples need to be handled more carefully so as to ensure that 

farmer get his SHC for his plot/s only.  
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  At present, different institutions such as Agriculture Department of the state 

government, Public Sector Undertakings (such as APMCs, Government supported 

Corporation Labs, Government supported Sugar cooperatives labs) and Science Colleges are 

involved in testing the soil samples and generating the soil health cards. For instance, the 

tests on major nutrients like N, P, K, Ph etc are done at all 134 STLs. However, the tests on 

micronutrients are done at only at designated 50 STLs and Agricultural Universities. The test 

results are transferred to another organization Silver Touch Pvt. Ltd for generating SHCs. 

Anand Agricultural University was given the responsibility for uploading all these SHCs on 

its website through e-Krishi Kiran Programme. Proper coordination among all these 

institutions is necessary for delivering reliable results and matching data sets. Collection of 

soil samples in the field, analysis of soil samples in the laboratory and delivery of SHC to the 

farmers must be performed in perfect harmony and entire process should be completed prior 

to sowing season. 

  One way to raise the level of confidence of the farmers is to demonstrate the 

usefulness of the recommendations by applying recommended doses of fertiliser on 

experimental plots at every village or at least at Gram Panchayat level. If the better results 

can be demonstrated on the experimental plots compared to farmers’ field, farmers will be 

self-motivated to have SHCs. 

  Adoption level of organic fertiliser and green manure was found to be very low 

among sample farmers. It may be because of less production, consequent high prices and lack 

of availability of these manures at local levels. In order to lower down the excessive use of 

chemical fertilisers and to boost the health of soil, organic and green manure use needs to be 

promoted. Therefore, effective measures needs to be adopted to increase supply and use of 

organic manures. It is also necessary to reduce subsidy on chemical fertilisers and instead, 

subsidize more organic fertilisers so as to increase their adoption level. 
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