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ABSTRACT

The present study was conducted in united Andhra Pradesh with the objective to find out the impact 
of integrated crop management Farmers’ Field School (FFS) on fertilizers and pesticide usage. A total 
of three districts were selected purposively from three regions of united Andhra Pradesh. Respondents 
were selected through simple random sampling procedure. The total sample size was 240 comprising 
120 FFS farmers and 120 non-FFS farmers. The Double Difference method was used by comparing 
change in performance to before and after the programme for FFS farmers to the change in performance 
over the same period for non-FFS farmers unaffected by the programme. The study revealed that a high 
level of over-dose of chemical fertilizers and pesticides which was reduced to the recommended level 
through the intervention of FFS methodology among FFS farmers. None of the famers were found to 
apply recommended dose of nitrogen, phosphorus and potassium fertilizers, during pre -FFS period. 
Whereas, as a result of farmers field schools during post-FFS period, majority of FFS farmers had 
applied recommended dose of nitrogen, phosphorus and potassium fertilizers along with the increase 
in application of farm yard manure (FYM). Similar results were found in number of pesticide spray 
applications. During pre-FFS period the rate of application was almost equal among FFS farmers (8.62 
sprays) and non-FFS farmers (8.48 sprays). Whereas, during post-FFS period, the number of sprays 
were reduced to 5.81 among FFS farmers as against 8.25 sprays in case of non-FFS farmers. The results 
in turn helped the FFS farmers to reduce the expenditure incurred on fertilizers and pesticides (Rs.17610 
ha-1) as compared to non-FFS farmers (Rs.21473 ha-1). 
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INTRODUCTION

Over the years, chemicals play a major 
role in agriculture. From the last three decades, 
fertilizer and pesticide sales have soared 
globally. Many older, non-patented, more toxic, 
environmentally harmful chemicals are used 
intensively in developing nations (Ecobichon, 
2001; Schreinemachers and Prasnee, 2012). 
India is one of the countries encountering the 
indiscriminate use of chemical inputs coupled with 
ineffective extension services on sustainable farm 
management (Aktar et al., 2009; Peshin, 2021). In 
recent years, farmers’ field school is an innovative 

extension approach is being extensively used for 
field-based training courses that aim to reduce 
indiscriminate use of fertilizers and pesticides 
in order to conserve natural resources, reduce 
cultivation cost and sustain small-scale agriculture 
profitability through Integrated Crop Management 
(ICM) practices (Kenmore, 1996; van den Berg, 
2004). The FFS focus not only on pests but also 
provide farmers an opportunity to learn and get 
greater control over the field conditions that they 
encounter every day in their fields. Farmers are thus 
empowered by field schools (Pontius et al., 2002). 
Keeping the above facts in view, the present study 
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was undertaken to find out impacts of FFS on 
fertilizer and pesticide usage among farmers in 
the areas where the paddy is the major crop where 
there are high chances for application of fertilizers 
and pesticides.

MATERIALS AND METHODS 

The study followed the ex-post facto 
research design. A total of three districts were 
selected purposively from these three regions of 
united Andhra Pradesh based on the area under 
paddy during the year 2012-13. The selected 
districts were West Godavari from coastal Andhra 
region, Warangal from Telangana region and 
Kurnool from Rayalaseema region. A total of 
six mandals, two mandals from each district and 
two villages from each mandal (one FFS village 
and one non-FFS village) were selected based on 
random sampling. From each FFS and non-FFS 
village, 20 farmers were selected through random 
sampling method. Thus, the total sample of the 
study had 240 respondents consisting of 120 FFS 
farmers and 120 non-FFS farmers. 

The data on FFs impacts were collected 
from FFS and non-FFS farmers during two periods 
namely pre-FFS period and post-FFS period. Thus, 
the double difference method was used which 
compared change in performance before and after 
the programme for FFS farmers to the change 
in performance over the same period for non-
FFS farmers unaffected by the programme. The 
farmers were interviewed by using a structured 
interview schedule. The data for pre-FFS period 
were collected through recall method. The impacts 
of FFS on fertilizers and pesticide usage were 
studied with respect to the manures and fertilizer 
use; frequency of pesticide application. Data 
were subjected to descriptive statistics such as 
frequency, percentage and chi-square. Data were 
analyzed using SPSS- 16 statistical package.

RESULTS AND DISCUSSION 

Change in use of manures and fertilizers by the 
farmers

The results of the study (Table 1) have 
shown astonishing level of over-dose of nitrogen 

fertilizers during pre-FFS period. About 90.83 
per cent of FFS farmers had applied it at over-
dose level and only 9.17 per cent of them at 
recommended level. In case of non-FFS farmers 
a similar situation existed. The results clearly 
showed that a high level of change happened in 
application of nitrogenous fertilizers among FFS 
farmers after the training under FFS. About 59.17 
per cent of FFS farmers followed recommended 
dose of nitrogenous fertilizers during post-FFS 
period. The farmer who had used over-dose of 
fertilizers during pre-FFS period came down to 
40.83 per cent level from 90.83 per cent. Similar 
changes happened among FFS farmers even in 
application of phosphorus and potassium fertilizes. 

Impacts of the FFS programme was 
measured in terms of percentage of change over 
pre-FFS period. The overall impact due to FFS 
was 545.45 per cent (4.6 fold) increase in use 
of recommended dose of nitrogenous fertilizers. 
This means that FFS has helped farmers to apply 
recommended dose of nitrogenous fertilizers. 
The results shown similar changes in adoption 
of phosphorous and potassium fertilizers among 
FFS farmers. About 115.63 per cent of change was 
found with respect to use of recommended dose of 
phosphorous and 106.06 per cent with respect to 
recommended dose of potassium fertilizers among 
FFS farmers. Whereas, there were no measurable 
changes happened in case of non-FFS farmers 
during the same period except with nitrogen 
fertilizers which is almost 6 times lesser than the 
change happened among FFS farmer. 

Study revealed that farmers who were 
trained by FFS methodology not only reduce the 
over dose of chemical fertilizers but also increase 
(66.67 %) in application of recommended dose 
of FYM compared to farmers who were not 
affected by the FFS programme. This means, FFS 
methodology encouraged the farmers to believe 
that application of FYM in sufficient dose is 
essential to enhance the soil carbon content as 
well as for promotion of the growth of beneficial 
soil microorganisms for retaining profitable yields 
(Behera et al., 2015). 
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The results in the Table 1 revealed an alarming 
status of application of nitrogen, phosphorus and 
potassium among both the farmers during pre-
FFS period. The reason for this situation was lack 
of knowledge and moreover the framers believed 
that more application of fertilizers would lead to 
more yields (Sabur and Molla, 2001). However, 
they were not aware of the fact that any increased 
application of fertilizers at higher pace would result 
in increased pest attack.

Frequency of pesticide application by FFS and 
non-FFS farmers 

The major problems faced by the farmers 
in paddy cultivation were high incidence of pests 
(brown plant hopper, stem borer, gall midge and 
leaf folder), diseases (rice blast, sheath blight and 
false smut) and weeds (Echinochloa colona and 
E. crus-galli) from the early stage of the crop. In 
general farmers use high amount of pesticides to 
control these pests. The data in Table 2 and Fig. 
1 reveal that during pre-FFS period, total number 
of sprays for control of these insect pests, diseases 
and weeds ranged from 4 to 11 with an average 
of 8.62 sprays among FFS and 8.48 among non-
FFS farmers. More than 90.00 per cent of the FFS 
farmers had over dose of pesticide sprays that 
were 8 (34.17 %), 9 (43.33 %), 10 (9.17 %) and 11 
(5.00%) sprays for one crop season. The average 
number of pesticide sprays during pre-FFS period 
was less or more similar among both the farmers. 
However, after training under FFS methodology, 
there was a significant reduction in the total number 
of pesticide sprays given by FFS farmers during 
post-FFS period when compared to pre-FFS period. 

The average number of pesticides sprays 
during post FFS period was reduced to 5.81 from 
8.62 sprays among FFS farmers. In case of non-
FFS farmers, the number of pesticides sprays 
(8.25) was almost similar to pre-FFS period 
without any considerable difference. Thus, there 
was a significant level of reduction in application 
of pesticides in case of FFS farmers during post-
FFS period when compared to the level of pesticide 
application during pre-FFS period. However, in 
case of non-FFS famers there was no significant 
difference appeared as revealed by C2 values (2.81). 
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Table 2. Frequency of pesticide spray by FFS and Non-FFS farmers 

Number of 
sprays

Per cent of FFS Farmers 
(n=120)

Level of 
significance 

per cent of Non-FFS Farmers
(n=120)

Level of 
significance

Pre Post χ² Pre Post χ²

4 and below  0.00 6.67

41.62**

0.00 0.00

2.81 NS

5 1.67 35.00 5.00 6.67
6 3.33 31.67 2.50 4.17
7  3.33 24.17 5.83 8.33
8 34.17 2.50 30.83 30.00
9 43.33 0.00 40.83 42.50
10 9.17 0.00 11.67 5.83
11 5.00 0.00 3.33 2.50
>11 0.00 0.00 0.00 0.00
Average 8.62 5.81 8.48 8.25

**= Highly Significant; NS= non-Significant 

Fig. 1. Frequency of pesticide spray by FFS and Non-FFS farmers

This indicates participation of farmers in FFS has 
enabled them to apply appropriate pesticides. 

The investigation has shown that participation 
of the farmers in FFS had helped them to apply right 
amount of pesticides by understanding the ratio of 
pests and beneficial insects in the field, predict 
the insect population dynamics based on climate, 
economic threshold levels which has resulted 
in significant reduction of overuse of pesticides 
during post-FFS period (Mancini et al., 2007). 
Further, they had discussion with the other 
participants of the programme. These all helped 

them to take appropriate decision concerning in use 
of right quantity of pesticides. 

In case of non- FFS farmers, due to the lack of 
knowledge on use of pesticide and its consequences 
and survival of beneficial insects lead them towards 
rigorous application of pesticides irrespective of 
the stage of the pest or condition of the crop. The 
reduction of pesticide usage due to participation 
in FFS has been reported by several studies 
(Rola et al., 2002). Before enrolling in the FFS, 
according to Resosudarmo and Yamazaki (2011), 
farmers thought that most of the insects in the field 
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including beneficial as pests that therefore should 
be killed. After training under the FFS, farmers 
realised that there were some harmless insects and 
some were beneficial insects prevailed in the field. 
They knew that some of the beneficial insects act 
as predators for harmful insects that they should be 
conserved. Damalas and Koutroubas (2017) had 
found in their study that majority of the trained 
farmers had expressed higher levels of knowledge 
of pesticide application than non-trained farmers. 
Further, farmers understood that there is an 
economic threshold of pest population, below 
which the pests would not have any significant 
impact on the crop yields where the application of 
pesticides are not needed to control the pest.

Impact of FFS on input use and cost savings in 
paddy 

The data in Table 3 show that FFS farmers 
reduced inorganic fertilizers and pesticides while 
scaling up the organic manures. Conversely, in the 
case of non-FFS farmers, reduction was high in 

organic fertilizers and low in inorganic fertilizers. 
Further, the data show that FFS farmers had incurred 
19.5 per cent increase of cost over previous but this 
is due to the increase of prices on chemicals as 
years gone by. Whereas, non-FFS farmers incurred 
an increase of 50.29 per cent. This indicates that 
non-FFS farmers had incurred more cost the than 
FFS participant in case of fertilizers and pesticides.

Saving of cost was experienced among 
FFS farmers than non-FFS farmers mainly due to 
reduction in indiscriminate use of fertilizers and 
pesticides which intern increase the yield and income 
of the farmers (Debbarma and Ram Singh, 2012).  
After FFS, higher number of FFS farmers 
applied recommended quantity of fertilizers. The 
application of N, P and K per hectare in case of 
non-FFS farmers was much higher than that of FFS 
farmers. Several studies have shown the increased 
use of balanced fertilizers and proper nitrogen 
application due to FFS. The changed behaviour 
among FFS farmers was mainly due to experiential, 
participatory learning experienced including the 

Table 3. Impact of FFS on Input use and cost savings in paddy: A comprehensive analysis between FFS and Non-FFS farmers 

Fertilizers
Physical 
Units
(ha-1) 

Standard 
dose 
(ha-1)  

FFS (n=120) non-FFS (n=120)
Pre-FFS
 period

Post-FFS 
period % of increase 

Pre-FFS
 period

Post -FFS 
period % of increase 

Qty 
Cost 
(Rs)  Qty 

Cost 
(Rs)  Qty 

Cost 
(Rs)  Qty 

Cost 
(Rs)  Qty 

Cost 
(Rs)  Qty 

Cost 
(Rs)

N kg 90 254 1129 143.2 1115 -43.67 -1.23 251.2 1133 185.3 1366 -26.25 20.59

P kg 60 113 4511 57.36 6597 -49.13 46.24 108.9 4355 81.21 9339 -25.41 114.44

K kg 60 79.9 599 42.17 1406 -47.2 134.7 79.83 599 67.42 2247 -15.54 275.37

Zn kg 50 80.7 613 58.99 707.9 -26.94 15.44 76.61 592 80.73 968.7 5.378 63.63

Granules kg

Varies 
based 
on pest 
incidence 3.81 114 3.63 217.6 -4.79 90.43 4.14 124 5.33 319.9 28.71 157.42

Chemical 
pesticide l

Varies 
based 
on pest 
incidence 5.49 4956 3.52 4054 -35.97 -18.2 5.22 4720 4.75 5373 -8.89 13.83

Total cost 14737 17610 19.5 14288 21473 50.29

Organic 
Fertilisers.
FYM ‘t’ 3 3.13 2815 3.35 3513 6.97 24.8 3.07 2765 1.77 1859 -42.37 -32.76
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CONCLUSION

The results of the investigation show that the 
FFS has helped the participating farmers in adopting 
recommended dose of inorganic fertilizers and 
organic manures. There was a significant reduction 
among FFS famers in the use of pesticides spray 
applications in controlling insect pests, diseases and 
weeds. Over use or misuse of both fertilizers and 
pesticides can foul land and water when they are 
caused to run off fields as an undesirable impact on 
environment. By opting FFS methodology, farmers 
can able to get sustainable income at longer periods 
as most of the expenditure, the farmers spend on 
applying chemical fertilizers and pesticides.  
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effect of demonstration plots, which enabled 
farmers to observe benefits (Pontius et al., 2002). 
The FFS methodology uplifted the farmers with 
skills and confidence to take up different growing 
techniques (recommended fertilization) and change 
the mix of inputs used on their farms.

Thus, involvement of the farmer in FFS 
helped them to have deeper understanding of agro-
ecological system which enhance their confidence 
to adopt the ICM practices in terms of proper use 
of fertilizers, pesticides and organic manures. 
Proper application of fertilizers and pesticides 
saves farmers’ money, conserves natural enemies, 
reduces the potential causes for environmental 
problems and reduces pesticide resistant over the 
insects (Samantaray and Mohapatra, 2008). Hence, 
the study clearly shown that FFS as an effective 
methodology to teach complex practices such as 
Integrated Pest Management practices. Since its 
adoption, the concept of Farmers Field Schools is 
being taken up in all the districts of Andhra Pradesh 
at large scale even today for the benefit of the 
farming community.


