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Abstract 
The crops were cultivated in three distinct seasons of the Kaliyaganj 
C.D. Block in West Bengal. Present study was conducted on seven 
major crops (aman rice, boro rice, jute, maize, wheat, mustard and lentil)  
of the study area. The study was conducted during 2019 to 2020 cropping 
seasons. The objectives were to find out the impact of chemical fertilizer, 
organic fertilizer and pesticide use on yield and productivity of these crops.  
The correlation and regression analysis were used to access the impact  
of three intermediate inputs (chemical fertilizer, organic fertilizer and 
pesticide) on the crop productivity. Student ‘t’ test was used for testing the 
significance of the correlation. The study was also undertaken to work out 
the relative economics of the crops by analyzing the input and output costs. 
For this above purpose, the input and output data were collected from 120 
sample plots (within 18 villages) of the study area. After all, the results 
suggested a clear role of fertilizer and pesticide use on the crop productivity 
and showed the impact of pest attack on the crops.
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Introduction
Inputs and output of crops are two important 
determinants for the measurement of crop 
efficiency. The inputs are important to produce the 
output in crop cultivation. Two types of inputs are 
generally used in the crop production process e.g.,  
the intermediate inputs and factors of production. 
The intermediate inputs are defined as, ‘the inputs, 
which entirely used during one cropping season’, 
e.g. fertilizers, seeds, irrigation water, electricity and 
fuel.1 The factors of production are generally three 

types: land, labour and fixed assets.1 These three 
are the most essential inputs for the crop cultivation. 
Among these three inputs, labour is an essential 
factors of crop production.1,2 The output defined as 
‘the total production of crops which are derived after 
the harvesting of crops. It may be gained as two ways 
i.e. the quantities and values.1,3

Crop productivity (or crop yield) is one of the 
important and essential indicators for agricultural 
development4 and it means the crop production 
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per unit area. Simply, the productivity of a crop can  
be defined by dividing the total harvested product of 
a crop by the area of that crop.5

The measurement of crop productivity and efficiency 
are fundamental content in agriculture.6 The crop 
productivity depends on the various factors such 
as the optimum use of inputs, soil physical and 
chemical characteristics and climate factors.  
The productivity measurement can be made in two 
levels, i.e. at the farm level and at the commodity 
level.2 In the present investigation the commodity 
level productivity has been computed for the three 
seasonal crops of the study area.

The investment of inputs in crop cultivation  
is an important dominating factor to control the 
profitability of agriculture in West Bengal. The cost 
of crop production can be decreased by increasing 
the investment of organic fertilizer rather than the 
chemical fertilizer.7 The vegetables, mustard and 
potato are high profitable crops than the rice.7  
The yield of rice can be increased by the efficient 
input management in West Bengal.8 The cost  
of production of the major crops has increased at  
a high rate than the rate of output during 1990-91 to 
2014-15 in India.9 The profitability of crops depends 
on the cost of crop production.10

The large amount of chemical fertilizer, pesticides 
and herbicides use can increase the crop production, 
but this also leads a complex problem, including 
the decrease in organic matter content, loss of 
biodiversity, soil acidification and different health 
problems of human as well as environment.11 
Organic fertilizer can also increases the crop yield 
without depleting the soil efficiency.11 Organic 
fertilizer creates high economic benefit than the 
chemical fertilizer. Crop yield also significantly 
affected by the duration of fertilization. The use  
of chemical fertilizer, organic fertilizer or a 
combination of both can effectively increase the 
crop yield.12 Another study conducted in the Hooghly 
district of West Bengal state show that the use  
of chemical fertilizer in agricultural practice has failed 
to increase the production and yield of crops.13

West Bengal is the highest rice and jute producing 
state of India.14 The rice is the leading substance 
for the people of West Bengal state, about 76 %, 
24% and 4% of the total net sown area is cultivated 

to aman (monsoon), boro (summer) and aus 
(autumn) rice respectively.15 The yield of aman rice 
was positively correlated with both chemical and 
organic fertilizer i.e. the combined use of chemical 
and organic fertilizer in aman rice was enhanced 
the crop yield.16,17 The pest insects also damaged 
the yield of rice.18,19 The yield of jute has been 
increased by the application of 100% and 150% NPK 
20 and by addition of different organic fertilizer.21 
The second pre-dominant crop of West Bengal is 
oilseeds and contributes about 18 % of the total net 
sown area.15 The mustard oilseeds are cultivated in 
West Bengal as a winter season crop.9 The yield of 
mustard is directly proportional with the increase of 
nitrogen up to 150 kg urea ha-1.22 The sensible use 
of organic fertilizer, chemical fertilizer enhance the 
yield of mustard observed in the previous research 
on fertilizer use and mustard yield.23 It was also found 
in the previous study, that the yield of wheat has 
significantly increased by the application of chemical 
and organic fertilizer.24,25 In previous study it was 
found that the wheat yield losses by the reduction 
of pesticide use.26 After Green Revolution the pest 
and diseases have significantly decreases the yield 
rate of wheat.27 The previous research also indicate 
that the yield of lentil has significantly increases by 
increasing the organic fertilizer28,29 and chemical 
fertilizer.29 The application of NPK and combination 
of NPK and FYM had significantly increases the yield 
of lentil in the previous study.30

The present study aims to find out the impact  
of the use of chemical fertilizer (NPK, Urea, Potash, 
Mixture and DAP), organic fertilizer (cow dung 
manure) and pesticides (Hamla and Supper Killer) on 
the productivity of seven major crops and to explain 
the impact of pest attack on the crop yield.

The study area (Kaliyaganj C D Block) is the 
southernmost Block of Uttar Dinajpur District in West 
Bengal State (comes under the country of India)  
(Fig. 1) and covering a total rural area 301.93 square 
km (30192.91 hectares). According to census 2011 
there were total 191 inhabited and 1 uninhabited 
mouzas (villages), accommodating a total 49745 
households31. The total rural population of the C.D. 
Block was 224142 in which 115104 (51.35 %) was 
male and 109038 (48.65 %) was female31. About 
81.05 % workers are directly involved in agricultural 
activity and due to this the agriculture is the main 
economic activity of the study area (census 2011).31
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Materials and Methods
The input and output of seven crops in the sampling 
villages were collected from the department  
of the Bureau of Applied Economics and Statistics  
(BAE & S) of Uttar Dinajpur District in West 
Bengal. The input and output related data were 
collected during 2019 to 2020 cropping seasons.  
There were total 192 villages in the study area. Total 
120 sample plots from 18 sample villages (J.L. No.)  
out of 192 villages were selected based on the 
stratified random sampling (Table 1). The data of 
fertilizer (chemical and organic) and pesticide were 
obtained in kg (kilogram) ha-1 and g (gram) ha-1 
respectively (Table 2) and the production (kg) of 
crops were gained at the plot level by the following 
‘crop cut’ method.

The crop productivity of different crops at the plot 
level was calculated by the equation 1. In the 
present research, the actual or farmer yield (FY) 
was taken to approach the objectives of the study 
instead of the potential yield (PY) and attainable 
yield (AY). Actual yield defined as ‘the yield, which is 
gained by the farmers’.4 The ‘crop cut’ method was 
used to measure the production of different crops.  
In crop cut method, the productivity of the crop 
was measured by dividing the total crop production  
by the total harvested crop area in the crop cut 
plots.32 The crop cutting plots were selected by the 
following stages (Fig. 2).33

Crop Productivity or Crop Yield4 (kg ha-1) = P⁄C   ...(1)

Fig. 1: Location map of the study area
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Where, P= Amount of harvested product (kilogram 
or kg) and C= Crop area (hectare or ha)

Correlation coefficient (r) and regression (Ŷ) analysis 
generally used to find out the association and the 
relative strength between the dependent and the 
independent variable respectively.34 The student 
‘t’ test was used to find out the significance level 
of correlation.34 The correlation and regression 
analysis were done among the dependent variable 
(crop yield or ‘y’) and independent variable (fertilizer 
and pesticide use or ‘x’) by the used of following 
equation 2 and 3. In the present study the regression 
equation of ‘Ŷ’ on ‘x’ was the equation of the best-
fitting straight line in the form of equation 3, obtained 
by the method of least squares.34 Then we had two 

equations (equation 4 and 5) involving ‘a’ and ‘b’  
(in equation 3), solving which the values of ‘a’ and 
‘b’ were obtained.

Correlat ion Coeff ic ient 34 ( r )  = (nΣxy-(Σx)
(Σy))/√([{nΣx2-(Σx)2}  {n Σy2-(Σy)2}]) `    ...(2)

Where, ‘x’ = Chemical fertilizer (kg ha-1), Organic 
fertilizer (kg ha-1) and Pesticide use (g ha-1);  
‘y’ = Crop yield or productivity (kg ha-1); ‘n’ = Number 
of variables

Regression34 (Ŷ) = a + bx  ...(3)
∑y = an + b∑x ...(4)
∑xy = a∑x + b∑x2 ...(5)

Table 1: Selected sample villages (J.L. No.) and Plot of the study site

J.L. Plot No. (Sample crops) J.L.  Plot No. (Sample crops)
No.  No.

5 147 (A), 371 (A), 179 (B), 273 (B) 96 140 (A), 123 (A), 17 (J), 9 (J), 24 (B), 23 (B)
6 132 (A), 164 (A), 453 (B), 260 (B) 118 614 (A), 427 (A), 562 (B), 576 (B)
23 223 (J), 282 (J), 202 (Mu),  124 89 (A), 62 (A), 575 (B), 282 (B)
 237 (Mu), 232 (Ma), 238 (Ma)
27 57 (J), 102 (J), 504 (Mu), 150 (Mu),  142 626 (A), 1 (A), 6 (B), 56 (B)
 147 (L), 496 (L), 248 (L), 708 (Ma), 
 709 (Ma), 562 (Ma)
37 28 (J), 386 (J), 53 (Mu), 379 (Mu),  146 664 (A), 544 (A), 85 (B), 127 (B)
 31 (L), 47 (L), 345 (Ma), 444 (Ma)
51 123 (A), 38 (A), 900 (B), 901 (B) 153 981 (J), 762 (Mu), 289 (Mu), 298 (W), 
   296 (W), 290 (W), 288 (W), 778 (L), 988 (L), 
   326 (Ma), 328 (Ma)
74 129 (A), 32 (A), 22 (B), 81 (B) 164 1394 (Mu), 1396 (Mu)
79 147 (J), 273 (J), 189 (Mu), 193 (Mu),  174 82 (J), 136 (J), 167 (Mu), 10 (Mu), 369 (L), 
 187 (W), 168 (W), 208 (L), 209 (L),   101 (Ma), 102 (Ma)
 185 (L)
89 206 (J), 94 (J), 265 (Mu), 223 (Mu),  217 257 (J), 371 (J), 574 (Mu), 373 (Mu), 370 (W),
 222 (L), 139 (L), 145 (L), 115 (Ma),   373 (W), 563 (W), 564 (W), 565 (W), 371 (L), 
 206 (Ma)  346 (L), 369 (L), 461 (Ma), 549 (Ma), 
91 138 (A), 115 (A), 262 (B), 96 (B)  553 (Ma), 371 (Ma)

Note: J.L. No. = Jurisdiction List Number, A = Aman rice, B = Boro rice, J = Jute, Mu = Mustard, 
Ma = Maize, W = Wheat, L = Lentil
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Two indicators (inputs and output) were used to 
evaluate the input-output ratio (or cost-benefit 
analysis). Inputs are those resources which are used 
to produce the outputs. Inputs are the combination 
of intermediate inputs and factors of production. 
Seven intermediate and one factor of production 
inputs are consisting of the seeds, fertilizer (chemical 
and organic), crop protection products (pesticides, 
insecticides etc.), tillage, irrigation and labor.  
The input-output ratio of different crops was 
computed by equation 6.

Input-Output Ratio35 = I : O ...(6)

Where, ‘I’ = Input used in total single crop 
production process and ‘O’ = Output of single crop  
(both considered in volume i.e., in price INR ha-1)

Result and Discussion 
Correlation and regression analysis were taken 
to analysis the impact of fertilizer and pesticide 
consumption on the productivity of crops (Table 3). 
The total seven crops were taken to approach the 

Table: 2 Average fertilizer (kg ha-1) and pesticide (g ha-1) were used during 
crops production in 2019 to 2020 Cropping Seasons

Crops   Fertilizer (kg ha-1)    Pesticide
       (g ha-1)
   Chemical   Organic 

 NPK Urea Potash Mixture DAP Cow dung Hamla and 
      manure Supper Killer

Aman rice 90 228 23 No No 1200 to1500 1140
Jute 109 68 No No No 1000 to 1200 1000
Mustard 195 75 No No No 1000 to 1300 1300
Wheat 156 66 No No No 800 to 1000 400
Lentil 9 40 No 43 No 800 to 1100 No
Boro rice 150 190 10 No No 1000 to 1300 1300
Maize 256 104 No No 77 1500 to 2000 3850

Note: NPK = Nitrogen (N), Phosphorus (P) and Potassium (K); DAP = Di-ammonium Phosphate
(Source:  BAE & S, West Bengal and Field Survey by Authors)

Fig. 2: Sampling structure for crop cutting experiment33
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objectives of the present study. These crops were 
aman rice, jute, mustard, wheat, lentil, boro rice and 
maize. These were the most important analytical part 
in agriculture geography to find the crop efficiency 
of an area.

Aman Rice
The maximum and minimum yield of aman rice 
was 4977.99 kg ha-1 (plot no 115) and 1420.90 kg 
ha-1 (plot no 32) respectively. The average yield 
of aman rice was about 3901 kg ha-1. The yield 
of 50 % plots was higher than the average yield 
of aman rice. The result showed that 40 % plots 

were high crop productivity and rest 40 % and 20 
% plots were the medium and low respectively 
(Fig. 3). Chemical fertilizer (P < 0.01) and pesticide  
(P < 0.10) were significantly correlated with the yield 
rate of aman rice (Table 3 and Fig. 3). About 13.17 
kg ha-1 crop yield of aman rice had increased to 1 
kg ha-1  chemical fertilizer use, other hand 50.26 kg 
ha-1  crop yield increased to 100 g ha-1  pesticide use.  
It is also found that, 55 % plots were affected by 
the pests and diseases due to these the yield rate 
of those plots (about 3156.82 kg ha-1 ) was very 
low as compared to others 45 % unaffected plots  
(about 4517.24 kg ha-1 ).

Fig. 3: Effect of fertilizer (a) & (b) and pesticide use (c) on aman rice

Jute
The average jute yield was about 13.34 bales 
ha-1 and it ranges from 7.26 (plot no 282) to 18.65  
(plot no 82) bales ha-1 . The jute yield of 41 % plots 
was above the average yield. It was found that 11 
% and 24 % plots were very high and high crop rate 
of productivity and the rest 59 % and 5 % plots were 
medium and low respectively. Jute yield rate had a 
maximum correlation (P < 0.01) with organic fertilizer 
use (Table 3 and Fig. 4), but the correlation had not 
significant in the chemical fertilizer and pesticide 
use. It was found that, 0.001 bales (0.17 kg) ha-1  
jute yield increases with the addition of 1 kg ha-1 
organic fertilizer. The result also showed that, 47 % 

of the plots were affected by the pests and diseases,  
due to these the yield of those plots was very 
low (about 11.38 bales ha-1) in comparison to the 
unaffected plots (about 15.07 bales ha-1).
   
Mustard
The maximum and minimum mustard yield  
of mustard was 2619.22 (plot no 379) and 862.91 
(plot no 167) kg ha-1 respectively, and the average 
yield was 1212.29 kg ha-1. The mustard yield  
of 61 % plots was higher than the average yield.  
The result elaborated that 28 % plots showed the 
high mustard production and the rest 17 % and 56 % 
plots were produced the medium and low production 
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respectively. Organic fertilizer did not use in 3  
(17 %) plots out of 18 plots for the mustard production.  
The three input variables having significantly 
correlated (P < 0.01) with the mustard yield  

(Table 3 and Fig. 5). The result represents that 2.44 
kg ha-1 mustard yield increases with the addition  
of 1 kg ha-1 chemical fertilizer.

Table 3: Correlation and Regression among Fertilizers (chemical and organic), 
pesticide and crop yield (2019-2020)

Correlation Crop yield (kg ha-1) and Chemical fertilizer (kg ha-1)
and
regression Name of Seasons Degree of r r2 a b Remarks
analysis crops  freedom

 Aman rice Monsoon 16 0.56 0.31 1577 13.17 ***
 Jute^  15 0.17 0.03 11.94 0.01 Ns
 Mustard Winter 16 0.62 0.38 594.9 2.44 ***
 Wheat  9 0.24 0.06 1663 1.52 Ns
 Lentil  15 0.37 0.14 523.5 2.35 
 Boro rice Summer 18 0.22 0.05 3241 4.78 Ns
 Maize  15 0.2 0.04 1868 3.2 

Correlation Crop yield (kg ha-1) and Organic fertilizer (kg ha-1)
and 
regression Name of Seasons Degree of r r2 a b Remarks
analysis crops  freedom

 Aman rice Monsoon 18 0.15 0.02 3610 0.15 Ns
 Jute^  15 0.64 0.41 8.04 0.001 ***
 Mustard Winter 16 0.46 0.21 1031 0.26 ***
 Wheat  
 Lentil  15 0.53 0.28 91.17 0.45 **
 Boro rice Summer 18 0.77 0.6 2567 1 ***
 Maize   

Correlation Crop yield (kg ha-1) and Pesticide (kg ha-1)
and
regression Name of Seasons Degree of r r2 a b Remarks
analysis crops  freedom

 Aman rice Monsoon 18 0.39 0.15 3196 502.6 *
 Jute^  15 0.1 0.01 13.16 0.56 Ns
 Mustard Winter 16 0.7 0.49 -507.07 1509 ***
 Wheat  9 0.62 0.39 1936 559.9 ***
 Lentil  
 Boro rice Summer 18 0.73 0.54 1257 2327 ***
 Maize  15 0.44 0.195 2030 323.4 *

Note: *, ** and *** denote that the correlation is significant at P < 0.1, P < 0.05 and P < 0.01 respectively, 
‘Ns’ denote Not significant and ^ denote jute yield express in bales ha-1.
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Fig. 4: Effect of fertilizer (a) & (b) and pesticide use (c) on jute

Fig. 5: Effect of fertilizer (a) & (b) and pesticide use (c) on mustard

The addition of 1 kg ha-1 organic fertilizer had 
increased the mustard yield by 0.26 kg ha-1.  
It was also found that, 15.09 kg ha-1 mustard yield 
increased by the addition of 100 g ha-1 pesticides. 
The result expressed that, 56 % plots were affected 

by the pests and diseases, due to these the yield 
rate of those plots (1095.05 kg ha-1) was very low  
as compared to others unaffected p lots  
(1659 kg ha-1).
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Wheat
The average wheat yield was about 2150 kg ha-1 

and it ranges from 1496.65 (plot no 564) to 2707.02  
(plot no 288) kg ha-1. The wheat yield of 64 % 
plots was higher than the average yield. The result 
investigate that the wheat productivity was ranged 
between medium (64 % plots) and low (36 % 
plots) production categories. The pesticides having  
a maximum correlation (P < 0.01) with the wheat 
yield rate in comparison to chemical fertilizer. But 

the pesticide did not use in the total 6 plots (54 %) 
out of 11 plots and 3 plots (50 %) out of 6 plots were 
affected by pests and diseases. The result showed 
that 55.99 kg ha-1 wheat yield increased by the 
addition of 100 g ha-1 pesticide (Table 3 and Fig. 
6). It was also found that, 36 % plots were affected  
by the pest and diseases, due to these the yield 
rate of those plots (about 1721.33 kg ha-1) was 
very low in comparison to the unaffected plots  
(about 2394.84 kg ha-1).

Fig. 6: Effect of fertilizer (a) and pesticide use (b) on wheat

Lentil
The average yield of lentil was 633.7 kg ha-1 and it’s 
ranges from 442.65 (plot no 147) to 1251.99 (plot no 
222) kg ha-1. The lentil yield of 41 % plots was more 
than the average yield. The result also indicates that 
12 % plots had high productivity. The rest 59 % and 
27 % plots had the medium and low productivity 
respectively. Among the 17 plots, 4 (24 %) plots did 
not use the chemical fertilizer for lentil production. 
The lentil yield had significantly correlated with the 
organic fertilizer (P < 0.05) rather than the chemical 
fertilizer (Table 3 and Fig. 7). Results were expressed 
that 0.45 kg ha-1 lentil yield increased by the addition 
of 1 kg ha-1 organic fertilizer. It was also found that 
2.35 kg ha-1 lentil yield increased by the addition  
of 1 kg ha-1 chemical fertilizer. It was also true that, 
lentil yield was decreased by the pests and diseases. 
About 29 % plots (465.7 kg ha-1) were affected by the 
pest attack and due to these the yield rate of those 

plots was very low as compared to other unaffected 
plots (726.18 kg ha-1).

Boro Rice
The average boro rice yield was 4288 kg ha-1 and it 
ranges from 3562.04 (plot no 56) to 5594.13 kg ha-1 
(plot no 85). The boro rice yield of 45 % plots was 
above the average yield rate. It was also observed 
that 30 % plots had high productivity and remaining 
60 % and 10 % plots were the medium and low 
respectively. The boro rice yield had significantly 
correlated with the pesticide (P < 0.01) and organic 
fertilizer (P < 0.01) in comparison to the chemical 
fertilizer (Table 3 and Fig. 8). The results elaborated 
that 232.7 kg ha-1 boro rice yield increased by the 
addition of 100 g ha-1 pesticide. It was also found that 
1 kg ha-1 boro rice yield increased by the addition 
of 1 kg ha-1 organic fertilizer. It was also recorded 
that boro rice yield had decreased by the pests 
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and diseases. About 47 % plots (3823.44 kg ha-1)  
were affected by the pest attack and due to these the 

yield rate of those plots was very low as compared 
to other unaffected plots (4753.14 kg ha-1).

Fig. 7: Effect of fertilizer (a) & (b) on lentil

Fig. 8: Effect of fertilizer (a) & (b) and pesticide use (c) on boro rice

Maize
The average maize yield was 3277 kg ha-1 and it 
ranges from 1376 (plot no 345) to 5975 (plot no 

238) kg ha-1. The maize yield of 59 % plots were 
greater than the average yield. The results showed 
that only 6 % plots had medium productivity and 
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rest 94 % plots had low productivity. Maize yield 
was significantly correlate with the pesticide  
(P < 0.10) in comparison to the rest two inputs  
(Table 3 and Fig. 9). The result demonstrated that 
32.34 kg ha-1 maize yield increased by the use of 
100 g ha-1 pesticide. It was also found that, maximum 
maize plots were affected by the pests and diseases 

and as a result the yield of those plots had decreased 
by a maximum amount of rate. About 94 % plots 
(3108.74 kg ha-1) were affected by the pests and 
diseases, due to these the yield rate of those plots 
was very low as compared to other unaffected plots 
(5975.17 kg ha-1).

Fig. 9: Effect of fertilizer (a) and pesticide use (b) on maize

Table 4: Input-output ratio and net benefit of crops (2019-2020)

Name of Season   Inputs (INR ha-1 )
crops
    Intermediate inputs

  Chemical fertilizer   Organic Irrigation Pesticides
      fertilizer

  NPK  Urea  Others*  Total 
  
Number of inputs   1  2 3 4
parameter

Aman rice Monsoon 2700 2285 391 5376 1555.7 533.6 2178.4
Jute   3270 680 0 3950 1083.2 3687.4 373.5
Mustard  Winter 5850 750 0 6600 1240.8 2362.1 1885.2
Wheat   4680 630 0 5310 763.7 3158.7 1931.5
Lentil   270 400 731 1401 882.4 − −
Boro rice  Summer 4500 1900 68 6438 1205.9 13979.6 3084.0
Maize   7680 1040 1309 10029 3936.4 8701.5 3169.4
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Input-Output or Cost-Benefit Analysis
The investigation showed that the inputs and output 
vary significantly across the season wise different 
crop cultivation (Table 4). The investment of money 
in labor, chemical fertilizer and tillage costs were 
greater than the others input in the crop production 
process. The production costs (or input use)  
were higher in the production of boro rice, jute, maize 
and aman rice crops than the other three crops.  
The input-output ratio was similar for the jute and 
lentil crops, but slightly lower for the wheat crop.  
The lowest input-output ratio was recorded in the 
maize and boro rice cultivation. The net output was 
highest for the mustard crop. The output of mustard 
crop was more than the double of input costs. The 
net output was also higher for the jute and lentil 
crops, i.e., almost the double of input costs. The 
net output of summer season crops was very low as 
compared to the monsoon and winter season crops.

Conclusion 
The present research conducted on seven principal 
crops of the study area, where chemical fertilizer 
was highly correlated with the crop productivity 
for aman rice, mustard and lentil crops. On the 

Name of Season          Inputs (INR ha-1 ) Total Total Input- Net
crops     inputs outputs output  benefit
  Intermediate Factor of (INR (INR ratio (INR
  inputs  production ha-1) ha-1)  ha-1)
    
  Seeds Tillage Labour    
        
Number of inputs 5 6 7
parameter
 
Aman rice Monsoon 1139.1 7394.2 29095.9 47273.7 71198 1 : 1.5 23924.30
Jute   881.7 6032.4 33796.7 49441.8 89625 1 : 1.8 40183.19
Mustard  Winter 989.5 6814.9 6807.8 26709.2 59604 1 : 2.2 32894.81
Wheat   3702.9 5910.9 10618.1 28213.3 41387 1 : 1.5 13173.71
Lentil   1899.5 5549.1 6805.2 16901.7 30418 1 : 1.8 13516.26
Boro rice Summer 2486.4 6722.7 26892.0 60821.6 78261 1 : 1.3 17439.45
Maize   8492.4 5560.9 8622.5 48512.1 57675 1 : 1.2 9162.88

Note: * denotes Potash, DAP, Mixture, Sufala, and Zink etc. Total inputs include the six intermediate 
(including the chemical fertilizer, organic fertilizer, irrigation, pesticide, seeds, tillage costs) and one factor 
of production (labour costs i.e., who managed the crop fields by planting, weeding, harvesting etc.). The 
input-output ratio35 had calculated by equation 6. Net benefit35 = (Total outputs- Total inputs). (Source: 
Collected Data from Field Survey and Data Computed and Tabulated by Authors, 2019-2020)

other, organic fertilizer was highly correlated with 
the jute, boro rice, lentil and mustard crops yield.  
The pesticide was found to be highly correlated with 
the all-crop productivity except jute. So overall in all 
crop production processes; the productivity of the 
crops was highly correlated with the organic fertilizer 
and pesticide other than the chemical fertilizer. 
The investment of money in chemical fertilizer was 
higher than the organic fertilizer. But if we observe 
the impact of chemical and organic fertilizer on the 
crop productivity, the productivity rates are highly 
correlated with the organic fertilizer in most of the 
crops. So, the application of organic fertilizer has 
been found beneficial in terms of productivity as well 
as environmental sustainability.
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