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Abstract: The present study was undertaken with a view to study socio-economic profile, natural farming practices, cost and 

return and resource use efficiency of CBNF adopter farmers in middle Gujarat. The study covered 3 districts and total 60 

CBNF adopters and 60 non-CBNF farmers from Ahmedabad, Kheda and Vadodara districts. To study the production, cost 
and return from farmers (both categories of farmers practicing cow based natural farming and conventional farming) of rice, 

required primary data was collected from the farmers in the agricultural year 2019-20 of rabi and kharif season. The results 

revealed that the per hectare average yield of rice of CBNF farms was less (40.88 quintal) as compared to non-CBNF farms 

(55.83 quintal) and average gross return per hectare earned by CBNF farmers was about ` 94089 and by non-CBNF farmers 

it was ` 108790 per hectare. The study also explained per hectare cost of cultivation was less in CBNF as compared to non-

CBNF. Resource use efficiency highlighted that in CBNF system, MVP-MFC ratio was found more than one for all 

variables i.e., human labour (1.98), seed (11.50), jeevamritha (9.59), manure (16.20), irrigation (16.20) and bio-pesticide 
(169.52) which indicated under- utilization of these inputs which clearly indicated that there might be substantial scope for 

increasing the production of rice, whereas, in non-CBNF system, the result of MVP-MFC ratio indicated that there was a 

substantial scope for increasing the production of rice through judicious use of critical inputs particularly seed, fertilizer, 

manure, irrigation and pesticides as they was still under-utilized. 
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INTRODUCTION 

 

ice as a cereal grain, it is the most widely 

consumed staple food for a large part of the 

world's human population, especially in Asia.  About 

four - fifths of the world's rice is produced by small - 

scale farmers and is consumed locally. India is the 

second largest producer of rice in the world after 

China, accounting for 20 per cent of all world rice 

production. Not only, India is the second largest 

producer of rice but also it is the biggest consumer of 

rice in the world. It occupies about 22 per cent (43.39 

million ha) of the total cultivated area in the country. 

Consumption estimates of rice among the 

agricultural crops have also gone up steadily in 

future from the current levels . It is the agricultural 

commodity with the third-highest worldwide 

production after sugarcane and maize. 

Agriculture accounts for about 18 per cent of India's 

gross domestic product (GDP) and engages directly 

or indirectly around 50 per cent of the country’s 

workforce during the current scenario.  However, we 

are experiencing declining yield and overuse of 

resources in several regions of the country.  This has 

not only resulted in soil quality deterioration but has 

also increased the incidences of life-threatening 

diseases. The sustainable development goals focus on 

maintaining food and nutritional security by 

addressing social, economic, and ecological 

components and hence off late the thrust has been on 

natural farming. Moreover, green revolution 

technology is now contemplated to be degrading the 

agro-ecosystem and diminishing the economic 

returns for the farmers (Rahman, 2015). Although the 

per hectare real value of output increased for most of 

the crops in recent years, the rise in input cost was 

much higher, which resulted in reduced farm income. 

Therefore, sustainable agriculture means successful 

management of resources for agriculture to satisfy 

the changing human needs, while maintaining or 

enhancing the quality of the environment and 

conserving natural resources . Hence, sustainable 

agriculture is vital to ensure food security, rural 

employment and healthy environment by means of 

soil conservation, natural resource management, 

biodiversity etc. 

This sustainable way of farming is also known as 

‘Do-nothing farming’ or ‘No-tillage farming’ and 

‘natural farming’. It was first popularized by 

Masanobu Fukuoka way back in the 1940s in Japan. 

In India, natural farming is often referred to as ‘Rishi 

Kheti’, which is based on ancient vedic principles of 
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farming like the use of animal waste and herbal 

juices for controlling pests and promoting plant 

growth (Saran et al., 2022a; Saran et al., 2022b). 

Cow based natural farming (CBNF) is a sustainable 

agricultural system which is one such alternative to 

chemical fertilizer-based agriculture and high input 

cost agriculture. It exemplifies agroecological 

principles where the emphasis is on enhanced soil 

conditions by managing organic matter and soil 

biological activity, diversification of genetic 

resources, enhanced biomass recycling and enhanced 

biological interactions (Khadse et al.,2018).This cow 

based natural farming (CBNF) is based on four 

wheels:  

1) Jeevamritha (applying inoculation made of local 

cow dung and cow urine without any fertilizers 

and pesticides),  

2) Bijamrita (seed treatment using local cowdung 

and cow urine), 

3) Mulching (activities to ensure favorable 

microclimate in the soil), and  

4) Waaphasa (soil aeration). 

These natural inputs are prepared mainly from the 

cow dung and urine obtained only from indigenous 

cows. Indian cow breeds are unique and distinct 

species both in their appearance and characteristics 

with a store of medicines. These practices have been 

shown to have a positive effect on the quality of the 

soil, improving its fertility and water retention 

capacity (Sakhiya, et. al., 2023). 

Socio-economic Dimensions of Natural Farming 

Natural farming aids in providing individuals and 

community health through quality and nutritious 

food at large with low cost of cultivation, it also 

helps in providing livelihoods to the society and 

community knowledge co-creation through women 

and youth engagement. 

Natural farming provides opportunities for holistic 

farming by integration of agricultural crops, 

horticulture, animal, fish and backyard poultry 

addressing the rampant nutritional insecurity in India 

particularly in rural economies. 

Small and marginal farmers can adopt natural 

farming with group and collective farming 

approaches and benefit from premium prices. 

Natural farming helps to attain the soil and 

environment sustainability by pollution free air and 

water access leading to better health of animal and 

human lives is an added social benefit. 

Reduction in dependency on external inputs in 

natural farming and empowering farmers on self-

reliance on inputs using local resources with 

minimum costs. 

Cost of Cultivation and Profitability of Natural 

and Conventional Farming 

The terms ‘cost of cultivation’ and ‘cost of 

production’ are used as synonyms for the purpose of 

cost study. Cost of production is to be worked out as 

cost per unit production e.g. Rs ./q or Rs./kg. 

Whereas, cost of cultivation is worked out as per unit 

area e.g. Rs./ha or Rs./acre. Although there are no 

standard indicators on which cost of production data 

are collected, the commonly used indicators are 

physical inputs, human labour, animal labour, family 

labour, machine labour (owned and hired),  land 

revenue, rental value of own land, interest on 

working capital, depreciation of equipment, 

miscellaneous expenses and other paid out costs if 

any. 

Methodology 

The complete list of farmers practicing cow based 

natural farming was prepared with the help of block 

technology manager (BTM) of ATMA office falling 

within the domain in each selected districts. Farmers 

practicing CBNF was selected on the basis of the 

criteria that any farmer who was using at least 

Jeevamritha from last three years and not using any 

chemicals (fertilizers/pesticides/growth 

promoters)was CBNF practicing farmers. To study 

the comparative assessment, both categories of 

farmers practicing cow based natural farming and 

conventional farming was selected from the same 

villages of sample districts using simple random 

sampling. Therefore, from sample districts, 60 CBNF 

adopter and 60 non-CBNF adopter farmers were 

selected randomly. Thus, total 120 respondents were 

selected for in depth investigation to achieve the 

stipulated objectives of the study. 

Data Collection 
Primary data was collected from sample households 

on various parameters like socio-economic status of 

respondents, natural farming practices, cropping 

pattern, cost and return, resource use pattern and 

constraints faced by CBNF adopter farmers through 

well-structured and pre-tested interview schedule. To 

study the production, cost and return (both category 

of farming - cow based natural farming and 

conventional farming) of rice, required information 

was collected from the farmers related to the 

agricultural year 2019-20. 

Calculation of Cost and Return 

The CACP (Commission for Agricultural Costs and 

Prices) method for cost of cultivation/production was 

adopted for computing cost of cultivation /production 

of the rice crop cultivated by CBNF adopters and 

non-CBNF adopters. Under CACP approach the cost 

concepts such as Cost A, Cost B, Cost C1 and Cost 

C2 was used. The different cost items included under 

each cost concept are detailed below with their 

imputational procedure. 

Cost 

A= 

Value of hired human labour 

+ Value of seeds (owned / purchased) 

+ Value of manure (owned / purchased) 

+ Value of fertilizer 

+ Value of pesticides and insecticides  

+ Irrigation charges 

+ Charges for machineries (owned / hired) 
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+ Other paid out expenses if any 

+ Depreciation on farm building and 

implements 

+ Interest on working capital 

Cost 

B= 

Cost A 

+ Rental value of owned land 

+ Interest on fixed capital assets (excluding 

land) 

Cost 

C1= 

Cost B 

+ Imputed value of family labour 

Cost 

C2= 

Cost C1 

+ 10 per cent of the Cost C1 as a managerial 

charges 

Profitability concepts 

Some economic concepts used in the analysis of the 

present study was also written under the following 

headsfor the estimation of profitability from rice, the 

following efficiency measures ,  

1. Gross value of output/gross returns - It was 

calculated by multiplying the yield per hectare with 

market price received per quintal. 

Gross value of output/gross returns = [Yield of main 

product (q/ha)*Market price of main product (`/q)] + 

[Yield of by product (q/ha)* Market price of by 

product (`/q)] 

2. Farm business income: Gross income – Cost A 

3. Family labour income: Gross income – Cost B 

4. Farm investment income: Net income + Rental 

value of owned land + Interest on owned fixed 

capital 

4. Net return per hectare: Gross returns per hectare – 

Costs per hectare, Benefit cost ratio is the ratio of the 

benefits (gross returns per hectare) of an activity or 

production, relative to its costs, both expressed in 

monetary terms. 

BCR = Gross returns per hectare / Cost per hectare 

Resource Use Efficiency 

Production function analysis was employed to 

evaluate the resource use efficiency in crop 

production for both CBNF and conventional farming. 

The Cobb- Douglas production function was fitted as 

follows: 

Y = a X1
b1

X2
b2

X3
b3

X4
b4

X5
b5

X6
b6

X7
b7

e
u

 

The Cobb-Douglas production function was 

converted into log linear form and parameters was 

estimated by employing Ordinary Least Square 

technique: 

log Y = log a + b1 log X1 + b2 log X2 + b3 log X3 + 

b4 log X4 + b5 log X5 + b6 log X6+ b7 log X7 + u 

logWhere,Y = Dependent variable (Gross Income 

(`/ha),a   = Intercept, b1, b2, …….. b7 = Parameters to 

be estimatedX1 = Cost of human labour (`/ha), X2 = 

Cost of tractor charge (`/ha), X3 = Cost of seed 

(`/ha), X4 = Cost of biofertilizer/chemical fertilizer 

(`/ha), X5 = Cost of manure (`/ha), X6 = Cost of 

irrigation (`/ha), X7 = Cost of bio-pesticides 

/pesticides (`/ha), U/e = Random error term 

The regression coefficients (b i‘s) was tested 

for their significance using‘t’ test at five per cent and 

one per cent probability levels. 

  
  

        
 

The overall significance of the model was 

also tested by using the F test. 

Measurement of returns to scale 

The returns to scale studied the changes in output 

when all factors are changed. The estimated 

regression coefficients represent the production 

elasticity. Returns to scale was calculated by the 

summation of the regression coefficients of the 

model. If this sum is 1, then there are constant 

returns to scale, that is, doubling the inputs will 

double the output. If the sum is less than 1, there are 

decreasing returns to scale i.e. doubling the inputs 

will less than double the output. If the sum is greater 

than 1, there are increasing returns to scale i.e. 

doubling the inputs will more than double the output. 

The resource-use efficiency can be measured on the 

basis of Marginal Value Productivity (MVP) and the 

Marginal Factor Cost (MFC) of a particular input. If 

the MVP of an input just covers its acquisition cost it 

is said to be used most efficiently. The MVPs was 

obtained by taking resources (Xi) as well as gross 

return (Y) at their geometric means using the 

following formula. 

                       
 ̅

  ̅
 

Where, 

 ̅ = Geometric mean of the output 

  ̅  = Geometric mean of i
th

 independent 

variable 

bi = The regression coefficient of the i
th

 

independent variable 

Marginal Factor Cost (MFC) of the input is 

expressed in terms of additional money spends for 

providing individual input. In the present study, MFC 

was the average cost of input used. In order to test 

the efficiency, the ratio of MVP to the MFC for each 

input was computed and tested for its equality to 1 

i.e., (MVPxi ÷ MFCxi) = 1.The criterion for 

determining optimality of resource use is as follows; 

MVP/MFC > 1: Under utilization of resources  

MVP/MFC = 1: Efficient utilization of resources  
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MVP/MFC < 1: Over utilization of resources 

The relative percentage change in MVP of each 

resource was required to obtain optimal resource 

allocation estimated using the following formula 

D = (1– MFC/MVP) × 100 

Where,  

D is the absolute value of percentage change in MVP 

of each resource. 

RESULTS AND DISCUSSION 

 

Cost and Returns Analysis of CBNF and Non-

CBNF Rice Crop 

Cost and return analysis is important to find out their 

profitability and relationship of costs to income in 

order tochoosbest alternative resources, cultivation pr

actices, scale of production etc. mainly; there are two 

types of costs incurred in farming i.e. fixed costs and 

variable costs. However, marginal or added cost is 

also an important tool to guide the farmer to decide, 

how far he can push the production and how much of 

various resources he can use. It gives an estimate of 

the amount (financial requirement) for cultivating 

with 

differentlevels of technological adoption. It is well k

nown fact that profitability of crop production depen

ds upon the cost of production, yield and their respec

tive market prices at the time of disposal. The rice 

crop was found to be a major cultivated crop 

by the CBNF and non-CBNF respondents in the 

study area. Therefore, an economic analysis was 

carried out for this crop. 

 

Table 1.Costofcultivation for CBNF and non-CBNF of rice crop (`/ha) 

Sr. 

No. 

Item of Cost CBNF 

(n=60) 

%  of 

 Cost C2 

Non-CBNF 

(n=60) 

%  of 

Cost C2 

1. Human labour     

 Hired labour 9554 22.62 10915 19.71 

Family labour 3467 8.21 3168 5.72 

Total 13021 30.83 14083 25.44 

2. Tractor charges 10201 24.15 12650 22.85 

3. Seed 796 1.88 1003 1.81 

4. Manures 2168 5.13 2362 4.27 

5. Jeevamritha & Beejamritha 1547 3.66 0 0.00 

6. Chemical fertilizers 0 0.00 5973 10.79 

7. Irrigation 3047 7.21 4745 8.57 

8. Bio-pesticides 225 0.53 0 0.00 

9. Insecticides/pesticides 0 0.00 1265 2.28 

10. Miscellaneous 980 2.32 1083 1.96 

11. Depreciation 536 1.27 796 1.44 

12. Intereston WC 872 2.06 1224 2.21 

13. Intereston FC 489 1.16 574 1.04 

14. Rental value of owned land 4513 10.69 4574 8.26 

15. Managerial cost 3839 9.09 5033 9.09 

16. CostA 29926 70.86 42016 75.89 

17. CostB 34928 82.70 47164 85.19 

18. CostC1 38395 90.91 50332 90.91 

19. CostC2 42235 100.00 55365 100.00 

Source: Field Survey 

 

The comparative cost and return of rice crop were 

presented in Table 1 for both the categories and it 

was found that average Cost C2 per hectare was `  

42234 for CBNF and `  55365 per hectare accounted 

for non-CBNF. This shows that per hectare cost of 

cultivation was less in CBNF as compared to non-

CBNF. This might be due to that CBNF farmers did 

not use costly chemical fertilizers and pesticides. 

Among the different items of cost the maximum share 

in total cost was found for human labour (30.83 % 

and 25.44 %), followed by tractor (24.15 % and 

22.85 %), irrigation (7.21 % and 8.57%), seed (1.88 

% and 1.81 %) for CBNF and non-CBNF, 

respectively. Whereas, the share of jeevamritha and 
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beejamritha were found to be 3.66 per cent in CBNF 

while in non-CBNF the share of chemical fertilizers 

were found to be 10.79 per cent. 

The item-wise costs as mentioned above, were 

further classified into four groups viz., Cost A, Cost 

B, Cost C1 and Cost C2 which amounted to `  29926, 

`  34928, `  38395 and `  42235 for CBNF farms and 

it was `  42016, `  47164, `  50332 and `  55365 per 

hectare for non-CBNF farms, respectively.

Table 2.Production,priceandgrossincomefromricecropforCBNFandnon-CBNF 

Sr. 

No. 

Particulars CBNF(n=60) Non-CBNF 

(n=60) 

1. Mainproduct(q) Production(q/ha) 40.88 55.83 

Price(`/q) 2018 1807 

Grossincome(`/ha) 82495 100884 

2. By-product(Pula) Production(pula/ha) 6405 7827 

Price(`/pula) 1.81 1.01 

Grossincome(`/ha) 11593 7906 

  Totalgrossincome 94088 108790 

Source: Field Survey 

 

It can be seen from Table 2 that per hectare average 

yield of rice of CBNF farms was less (40.88quintal) 

as compared to non-CBNF farms (55.83quintal).            

Higher levels of yield on non-CBNF farms could be 

attributed to the use of chemical fertilizers. The 

average price received by CBNF and non-CBNF 

farmers for rice yield was `  2018 and 1807 per 

quintal, respectively. This clearly indicated the 

significant price gap observed between CBNF and 

non-CBNF. Further, the per hectare average by- 

product received from CBNF was less (6405 pula) as 

compared to non-CBNF farms (7827 pula). The 

average price received by CBNF and non-CBNF for 

by-product was` 1.81and` 1.01    per pula, 

respectively. 

Moreover, it was observed that average gross return 

per hectare earned by CBNF farmers was `  94089 

and by non-CBNF farmers it was `  108790. This 

might be due to more yields obtained by the non-

CBNF farmers as compared to CBNF farmers.

Table 3. Income measures and net return over different costs on CBNF and non CBNF farms of rice (` /ha) 

Sr.No. Particulars  CBNF(n=60) Non-CBNF(n=60) 

1. Gross income 94089 108790 

2. Farm business income 64163 66774 

3. Farm labour income 59161 61626 

4. Farm investment income 56856 58573 

5. Net income over CostA 64163 66774 

6. Net income over CostB 59161 61626 

7. Net income over CostC1 55694 58458 

8. Net income over CostC2 51854 53424 

Source:FieldSurvey 

 

The average net return received by CBNF and non-

CBNF farms over different costs i.e, Cost A, Cost B, 

cost C1 and cost C2 are presented in Table 3. The net 

return over Cost A, CostB, Cost C1 and Cost C2 

were ` 64163, ` 59161, ` 55694 and ` 51854 per 

hectare on CBNF, respectively. Whereas, it was ` 

66774, ` 61626, ` 58458 and ` 53424 on non-CBNF 

farms, respectively. 

Further, it was indicated that average cost of 

production per quintal over different cost on CBNF 

farms was more as compared to non-CBNF farms. 

The average cost of production over Cost A, Cost B, 

Cost C1 and Cost C2 were `  732, `  854, `  939 and 

`1033 per quintal in case of CBNF farms, 

respectively. Whereas, it was `  753, ` 845,` 

902and` 992onnon-CBNFfarms, respectively. The 

average cost of production over Cost A was found to 

be less in CBNF as compared to non-CBNF (Table 

4).
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Table 4. Cost of production over different costs for CBNF and non-CBNF of rice (` /q) 

Sr.No. Costs CBNF(n=60) Non-CBNF(n=60) 

1. CostA 732 753 

2. CostB 854 845 

3. CostC1 939 902 

4. CostC2 1033 992 

Source: Field Survey 

 

The benefit-cost ratio over different costs on CBNF 

and non-CBNF farms were depicted in Table 5. It 

could be seen from the table that the B-C ratio over 

CostA, Cost B, Cost C1and Cost C2was observed 

more on CBNF as compared to non-CBNF farms i.e., 

3.14, 2.69, 2.45 and 2.23 as compared to 2.59, 2.31, 

2.16 and 1.96, respectively. This was clearly 

indicated that the B:C ratio was found more for 

CBNF farms in spite of the low gross income and 

yield as compared to non-CBNF farms. This may be 

due to the higher price received by CBNF farmers as 

compared to non-CBNF farmers. 

 

Table 5. Benefit-cost ratio (BCR) over different costs for CBNF and non-CBNF farms of rice 

Sr. No. B-C Ratio over CBNF(n=60) Non-CBNF(n=60) 

1. CostA 3.14 2.59 

2. CostB 2.69 2.31 

3. CostC1 2.45 2.16 

4. CostC2 2.23 1.96 

Source: Field Survey 

 

Table 6 presented comparative cost and returns 

profile of CBNF and non-CBNF systems and 

revealed that the total cost of cultivation of CBNF 

was less as compared to non-CBNF systems. Further, 

the cost incurred on hired labour on CBNF farms was 

lowered by 12.47 per cent (-1361 ` /ha) whereas, 

family labour on CBNF farms was higher by 9.44 

percent (299` /ha). Cost of   tractor charges and 

manure was also found lowered by 19.36 percent and 

8.21 per cent, respectively. The average cost incurred 

on seeds was less on CBNF farms by 20.64 percent (-

207 ` /ha). Cost of seeds on CBNF farms was 

lowered due to treatment of beejamritha which 

causes high chances of germination hence it required 

lower seed rate. There were no costs incurred on 

CBNF farms for fertilizers and plant protection 

chemicals. Cost incurred on irrigation on CBNF 

farms was lowered by 35.79 per cent(-1698 ` /ha). 

Overall, total cost of cultivation (Cost C2) incurred 

on CBNF farms was lower by 23.72 per cent as 

compared to non-CBNF. This might be due to less 

cost incurred in use of home-made CBNF inputs. 

Further it can be seen from the table that the average 

yield of rice obtained                        by CBNF and non-CBNF 

farmers was about 40.88 and 55.83 quintal per 

hectare, respectively. This showed that about 26.78 

percent lower yield was obtained by CBNF farmers 

as compared to non-CBNF farmers. The higher yield 

in the non-CBNF category results due to the use of 

chemical fertilizers and pesticides which might have 

contributed high yield. Whereas, the CBNF adopters 

received significantly higher prices as compared to 

non-CBNF. This might be due to CBNF inputs 

resulting in the better quality of the produce. The 

value of net return was ` 51854 and 53424 per 

hectare for CBNF and non-CBNF, respectively. It 

was slightly lower by 2.94 percent on CBNF farms.

 

Table 6. Comparative economics of rice cultivation for CBNF and non-CBNF farms(` /ha) 

Sr. 

No. 

Item CBNF(n=60) Non-CBNF 

(n=60) 

Differences %  t-value 

Cost of cultivation  

1. Hired labour 9554 10915 -1361 12.47 3.31** 

2. Family labour 3467 3168 299 9.44 3.13** 

3. Tractor charges 10201 12650 -2449 19.36 3.17** 

4. Seed 796 1003 -207 20.64 6.43** 

5. Manures 2168 2362 -194 8.21 2.74* 
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6. Jeevamritha and Beejamritha 1547 0 1547 100.00 - 

7. Chemical fertilizers 0 5973 5973 100.00 - 

8. Irrigation 3047 4745 -1698 35.79 6.33** 

9. Bio pesticides 225 0 225 100.00 - 

10. Insecticides/pesticides 0 1265 1265 100.00 - 

11. Cost C2 42235 55365 -13131 23.72 5.50** 

Production and return  

12. Production(q/ha) 40.88 55.83 -14.95 26.78 8.62** 

13. Price(`/q) 2018 1807 211 11.68 8.10** 

14. Gross income (`/ha) 94089 108790 -14701 13.51 2.68* 

15. Return over C2(`/ha) 51854 53424 -1570 2.94 1.57 

16. Cost of production 

(`/q) 

1033 992 41 4.13 11.39** 

17. BCR 2.23 1.96 - - - 

Source: Field Survey 

Note: **and *indicate significantat1&5 percent level of probability, 

 

Resource Use Efficiency 

Production function estimates for rice 

The estimates of Cobb – Douglas production 

function analysis for CBNF and non-CBNF rice 

farms are furnished in Table 7. The regression 

coefficient of CBNF farms for jeevamritha was  

found positive and highly significant at 1 per cent 

level of probability while regression coefficient for 

seed, manure and irrigation was found positive and 

significant at 5 per cent level of probability. Hence, 

increase in the use of inputs such as seed, 

jeevamritha, manure and irrigation would increase 

the returns from rice production by 32, 33, 12 and 20 

per cent, respectively. Similarly, in non-CBNF farms 

the regression coefficient for tractor charges and 

irrigation was found positive and highly significant at 

1 per cent level of probability. 

The regression coefficient of human labour and 

fertilizer was found positive and significant at 5 per 

cent level of probability. Whereas, the regression 

coefficient for seed, manure and pesticides was 

found non-significant. 

 

Table 7 . Regression coefficient of different production variables of rice for CBNF and non-CBNF farms  

Sr. No Explanatory variable (`/ha) 
 

Parameters 

CBNF Non-CBNF 

Coefficient p- value Coefficient p- value 

1. X1 : Human labour b1 
0.06 

(0.12) 
0.56 

0.24* 

(0.10) 
0.02 

2. X2 :Tractor charge b2 
0.03 

(0.11) 
0.78 

0.28** 

(0.10) 
0.01 

3. X3 :Seed b3 
0.32* 

(0.14) 
0.02 

0.01 

(0.04) 
0.73 

4. 
X4 : Jeevamritha / 

Fertilizer 
b4 

0.33** 

(0.05) 
0.00 

0.33* 

(0.12) 
0.05 

5. X5 : Manure b5 
0.12* 

(0.06) 
0.03 

0.02 

(0.05) 
0.64 

6. X6 : Irrigation b6 
0.20* 

(0.10) 
0.02 

0.22** 

(0.05) 
0.01 

7. 
X7 : Biopesticides / 

pesticides 
b7 

0.06 

(0.17) 
0.76 

0.10 

(0.05) 
0.56 

Coefficient of multiple determination (R2) 0.92 0.80 

F-value 30.49 85.81 

Returns to scale ((Σbi) 1.12 1.20 

n 60 60 

Source: Field Survey Note: Figures within the parentheses denote standard error 

** Significant at 1 per cent level of probability 

* Significant at 5 per cent level of probability 
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The results of the resource use efficiency analysis 

(Table 8) revealed that on CBNF farms, MVP-MFC 

ratio was found more than one in all variables  i.e., 

human labour (1.98), seed (11.50), jeevamritha 

(9.59), manure (16.20), irrigation (16.20) and bio-

pesticide (169.52) which indicated under-utilization 

of these inputs and there might be substantial scope 

for increasing the production of rice by using the 

more amount of these inputs. Whereas, MVP-MFC 

ratio for tractor charge was found less than one 

which indicating over utilization of these inputs 

which could be reduce to get more profit. Similar 

type of study were also conducted by Sakhiya et.al., 

(2023) for wheat crop under natutal farming. 

 

Table 8 . Resource use efficiency of CBNF and non-CBNF farms of rice production 

Sr. 

No 
Variable (`/ha) MFC 

CBNF Non- CBNF 

MVP- 

MFC 

ratio 

Level of 

resource 

use 

D 

value 

MVP- 

MFC 

ratio 

Level of 

resource use 

D 

value 

1. X1: Human labour 1 1.98 
Under 

utilization 
49.49 0.59 

Over 

utilization 
-69.49 

2. X2: Tractor charge 1 0.50 
Over 

utilization 
-100.00 0.40 

Over 

utilization 
-150.00 

3. X3: Seed 1 11.50 
Under 

utilization 
91.30 25.70 

Under 

utilization 
96.10 

4. 
X4 : Jeevamritha / 

Fertilizer 
1 9.59 

Under 

utilization 
89.57 6.27 

Under 

utilization 
84.05 

5. X5: Manure 1 16.20 
Under 

utilization 
93.82 2.81 

Under 

utilization 
64.41 

6. X6: Irrigation 1 16.20 
Under 

utilization 
93.82 3.39 

Under 

utilization 
70.50 

7. 
X7: Biopesticides / 

pesticides 
1 169.52 

Under 

utilization 
99.41 25.17 

Under 

utilization 
96.02 

Source: Field Survey 

 

In case of non-CBNF farms, MVP-MFC ratio for 

human labour and tractor charge was less than one 

(0.59 and 0.40 respectively) indicating over 

utilization of these inputs which could be reduce to 

get more profit. The results clearly indicated that 

there was a substantial scope for increasing the 

production of rice through judicious use of critical 

inputs particularly seed, fertilizer, manure, irrigation 

and pesticides as they was still under- utilized.

 

Photos  
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Jeevamritha Prepared by Farmers 

 

 
Jeevamritha is ready for use after 15-17 days of fermentation and application of Jeevamritha in farmer’s field  
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Ghanajeevamritha being prepared by farmer 

 

CONCLUSION 

 

In nutshell, the per hectare cost of cultivation was 

less in CBNF as compared to non-CBNF. This was 

might be due to that CBNF farmers did not used 

costly chemical fertilizers and pesticides. But the 

CBNF adopters received significantly higher price as 

compared to non-CBNF. This might be due to that 

CBNF inputs results into the better quality of the 

produce but the non-CBNF received higher yield and 

net returns as compared to CBNF. The higher yield 

in the non-CBNF category results due to the use of 

chemical fertilizers and pesticides. This indicated 

that the B:C ratio was found more for CBNF farms in 

spite of the low gross income and yield as compared 

to non-CBNF farms, due to the low input costs and 

higher prices received by CBNF farmers.  
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