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Abstract 

Among all the agricultural practices, sericulture plays a vital role in income generation by the rural 
population worldwide. In India, West Bengal is such a state where sericulture had been introduced 
long back and farmers are being economically benefitted from it. Several factors associated with 
sericulture and allied activities becoming challenging here and hence income is being critically 
hampered. In this situation, our study was conducted to assess the farmer’s income in respect to a 
total of 21 socio-personal and management variables associated with sericulture. A total of 127 
respondents were selected randomly at village level under the three districts of West Bengal i.e., 
Murshidabad, Nadia and South 24 Parganas. The independent 14 socio-personal and 7 management 
variables were statistically analyzed using path and regression analysis. Path analysis showed the 
direct effect on x17, x6, and x13 which have been substantial and occupied the 1

st
, 2

nd
 and 3

rd
 position 

respectively, in terms of modal values. The extracted regression equation showed that the variables 
x6, x13, x17, and x20 were critically affected on the predicted character income (y). However, based on 
the findings of this study, if the identified factors can be addressed in terms of income generation, the 
number of sericulture farmers and overall progress will increase in the future. 
 
Keywords: - farmer’s income, path analysis, regression analysis, sericulture, socio-management 
factor. 

Introduction 

Sericulture is an agriculture-based, labor-intensive cultural practices which promotes employments to 

a large number of rural people worldwide generating a consistent stream of revenue throughout the 

year (Dewangan 2013). It provides a successful livelihood of an approximately 7.5 million people in 

India (ITC - Silk Review 2001) and in addition to its allied and other businesses (Girish et al., 2020). 

Generally, the success of any agricultural endeavour and their future prospects are significantly 

influenced by the socio-economic background of a farmer. This is also true in case of the sericulture 

sector, where various types of management skills developed by the farmers can help to increase their 

income and ultimately lead to an increased generation in profit from the business.  

The sericulture industry is mainly categorized into two major sectors; agricultural, and industrial. 

Growing of food plants and rearing of silkworms to produce cocoons and eggs are all part of farming, 

whilst industry includes reeling, twisting, dyeing, printing, finishing, and knitting (Sharma and Kapoor 

2020; Ssemugenze et al., 2021). As a result of its short gestation period (Ganga & Chetty 1991), 

lower requirements for investment and high employment potential, sericulture has become a 

promising rural occupation in India (Bharathi 2016). It improvises the socio-economic standard and 

life-style of the rural people by generating sufficient employment and income opportunities followed by 
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controlling the migration of people from rural areas to urban areas in search of jobs for income 

(Kiruthika et al., 2017; Ekka and Bais 2023). Sericulture is conducted under a few districts of West 

Bengal unlike other traditional silk producing states in India (CSB, Ministry of Textiles, Govt. of India 

2003) and as a result, spatial concentration is one of the unique characteristics of West Bengal, which 

leads in uneven development of a specific region resulting poor livelihood (Roy & Mukherjee 2015; 

Roy & Sarkar 2015). Income generation from sericulture and factors affecting on it had already been 

assessed previously through hypothesis and survey-based data analysis (Roy & Mukherjee 2015; 

Shabreentaj et al., 2022; Sengupta et al., 2023). In this study, we have assessed the socio-personal 

and management factors as causal variables of the sericulture farmers of West Bengal associated 

with income generation at domestic level.  

 
Material and Methods 

Locale of study area and sampling 

The study was conducted under the three districts of West Bengal i.e., Murshidabad, Nadia, and 

South 24 Parganas where sericulture is prominent compared to the other districts. Sericulture had 

occupied a stable position for long time in the said districts and farmers are highly responsive which 

helped us to judge their income sustainability and to carry out the survey intensively. The pilot study 

was executed by personal interviews with a total of 127 respondents randomly at village level under 

the district’s blocks. The purposive studies were conducted under the block Nabagram and Khargram 

in Murshidabad district, Karimpur-II in Nadia district and Kulpi in South 24 Parganas district. The 

independent socio-personal and management variables denoted as ‘xn’ and dependent income 

variable denoted as ‘y’ used in this study are shown in table 1.  

Table1: Path Analysis - Direct, Indirect and Residual effect of antecedent variables on the dependent 
variable Income (y) 
 

No. Variables Total 
Effect 

Direct 
Effect 

Indirect 
Effect 

Highest 
Indirect 
Effect 

x1 Age  0.109 0.024 0.085 0.092 (x13) 

x2 Occupation  -0.043 0.102 -0.145 -0.055(x17) 

x3 Education  -0.159 -0.050 -0.109 -0.064 (x17) 

x4 Family type  -0.157 -0.015 -0.142 -0.105 (x17) 

x5 Family size  0.004 -0.023 0.027 0.052 (x13) 

x6 Land holding  0.432 0.298 0.134 0.188 (x17) 

x7 Area under mulberry cultivation (acre)  0.228 -0.176 0.404 0.247 (x6) 

x8 Social participation  -0.128 0.084 -0.212 -0.151 (x13) 

x9 Training received -0.123 -0.053 -0.070 -0.130 (x13) 

x10 Utilization of information source  -0.076 -0.087 0.011 0.071 (x14) 

x11 Mass media exposure  0.021 0.107 -0.086 0.051 (x14) 

x12 Economic motivation  0.541 0.041 0.500 0.281 (x17) 

x13 Marketing support  0.512 0.294 0.218 0.252 (x17) 

x14 Socio-economic status  -0.029 0.138 -0.167 -0.082 (x13) 

x15 Types of rearing house  -0.018 0.064 -0.082 -0.055 (x13) 

x16 No. of family member engaged in sericulture 
activities  

0.288 0.047 0.241 0.142 (x17) 

x17 Production of mulberry leaf per unit area (kg)  0.796 0.523 0.273 0.141 (x13) 

x18 Cocoon production in kg  0.351 0.115 0.236 0.191 (x17) 

x19 No of employment days / year / labour  -0.216 -0.076 -0.140 -0.086 (x17) 

x20 Benefit: cost ratio  0.022 -0.244 0.266 0.093 (x13) 

x21 No. of years engaged in silkworm rearing  0.111 0.077 0.034 0.031 (x6) 
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Statistical analysis 

The collected independent data of 21 variables were statistically analyzed by path and regression 

using SPSS software to understand and identify the degree of effectiveness on dependent variable 

income. In path analysis, direct, indirect and residual effect of antecedent variables whereas in 

regression analysis, two-step and multiple steps were recorded respectively on the dependent 

variable income. 

Ethical consideration 

The ethical approval has been obtained from the Ethical Committee of Raiganj University, West 

Bengal, India vide ref no. 06/EA/RGU/2023 dated 28
th
 November 2023. 

Results 

Path analysis and dependencies among the independent variables 

The table 1 & figure 1a represents the direct, indirect and residual effect of 21 exogenous variables 

(x1-x21) on the dependent variable income (y) of sericulture farmers of West Bengal. Result showed 

that the direct effect of ‘production of mulberry leaves’ (x17), ‘land holding’ (x6), and ‘marketing support’ 

(x13) have been substantial and occupied the 1
st
, 2

nd
 and 3

rd
 rank respectively in terms of modal 

values. The indirect effect of ‘economic motivation’ (x12), ‘area under mulberry cultivation’ (x7) and 

‘production of mulberry leaves’ (x17) have also been found substantial in characterizing the 

performance of other variables indirectly. This implies that the implicit effects of all these variables on 

the other are substantial and imbibing. It has found that the highest indirect effect of as many as 9 

variables had been routed through the variable production of mulberry leaves (fig. 1b). The residual 

effect is being 0.241, it indicates that even with the combination of these 21 variables 24.10 per cent 

of the variability of the predicted character, i.e., income from sericulture, could not be explained. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1a: Path diagram showing the effect of antecedent variables on income (y). 
 

Regression analysis among all the independent variables (x1-x21) for income (y) 

The two-step (table 2) and multiple regression (table 3) were extracted separately for income (y) as 

the dependent variable and MDS (Minimum Data Set) as the predictor set. The 'F' value probability 

ranged from 0.05 to 0.10. It had been found that the variables ‘land holdings’ (x6), ‘marketing support’ 
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(x13), ‘production of mulberry leaf per unit area’ (x17), and ‘benefit – cost ratio’ (x20) were critically 

affected on the predicted character income (y). These variables were being pulled out with 69.80% 

impact out of total 76.00% impact exerted by total 21 causal variables on the consequent factor i.e., 

income (figure 2). 

 

Fig. 1b: Path diagram showing the tendency of antecedent variables on income (y). 

Table 2: Two-step regression analysis of the independent variables for income. 

Income (y) 43627.765 + 46.266 x17** + 20509.829 x6 **+ 7907.694 x13** -112426.185 x20*] 

R2 = 0.698, Adj. R2 = 0.688, SE (est) = 44553.55 

**: P<0.01; *: P<0.05 
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Table 3: Multiple regression analysis of income (y) vs. 21 causal variables (x1-x21). 

Variables Unstandardized Coefficients Standardized 
Coefficients 

T Sig. 

B Std. Error Beta 

Age (x1) 109.640 340.926 0.024 0.322 0.748 

Occupation (x2) 20688.970 11285.045 0.104 1.833 0.070 

Education (x3) -2015.642 3206.629 -0.051 -0.629 0.531 

Family type (x4) -2661.484 9243.225 -0.015 -0.288 0.774 

Family size (x5) -1275.813 2955.406 -0.023 -0.432 0.667 

Land holding (x6) 41025.740 13651.250 0.299 3.005 0.003 

Area under mulberry 
cultivation (acre) (x7) 

-28493.925 15830.046 -0.177 -1.800 0.075 

Social participation (x8) 10433.076 8946.452 0.086 1.166 0.246 

Training received (x9) -5813.735 7432.553 -0.053 -0.782 0.436 

Utilization of information 
source (x10) 

-1037.012 822.880 -0.088 -1.260 0.210 

Mass media exposure (x11) 2583.333 1683.085 0.107 1.535 0.128 

Economic motivation (x12) 454.911 1085.971 0.039 0.419 0.676 

Marketing support (x13) 10815.855 3544.399 0.296 3.052 0.003 

Socio-economic status (x14) 5998.974 2995.311 0.139 2.003 0.048 

Types of rearing house (x15) 13414.637 12676.825 0.065 1.058 0.292 

No. of family member engaged 
in sericulture activities (x16) 

2686.727 3526.388 0.048 0.762 0.448 

Production of mulberry leaf per 
unit area (kg) (x17) 

36.664 5.193 0.523 7.060 0.000 

Cocoon production in kg (x18) 399.341 247.672 0.115 1.612 0.110 

No of employment days / year 
/ labour (x19) 

-433.770 314.644 -0.077 -1.379 0.171 

Benefit : Cost  ratio (x20) -200692.507 49532.194 -0.245 -4.052 0.000 

No. of years engaged in 
silkworm rearing (x21) 

407.033 302.369 0.078 1.346 0.181 

[R
2 
= 76.00%, Adj. R

2 
= 71.20% SE (est) = 42774.80] 

 

 

Fig. 2: Pictorial presentation of regression of income (y) and analysis of the responsive variables 
 
Discussion 

In path analysis several factors were identified among the 21 socio-personal and management 

variables which showed impact on farmer’s income. As silkworm mainly feed on mulberry leaves, so if 

there is scope of more production of mulberry leaves, farmers can rear more silkworm. This in turn, 
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they will produce more cocoon and will get more amount of raw silk (Fambayun et al., 2022). 

Therefore, more income will be possible by selling more products. Again, it has been found that 

causal variable ‘social participation’ (x8) exerts highest negative indirect effect on consequent variable 

income. Sericulture farmers who have more social participation get a chance to be introduced with 

new livelihood ideas with much better income as compare to other agricultural activities. As a result, 

mots of time they are changing their main livelihood option to other enterprise and keeping sericulture 

as secondary source of income (Rathore et al., 2019). As a result, income from sericulture is 

decreasing because of less investment in all aspects of sericulture. Experts in this sector believe that 

there is a big gap between farmer productivity and yield potential in West Bengal (Roy et al., 2012). 

In regression analysis, it had been found that if ‘land holding’ is more naturally farmers will use more 

area for sericulture activities which will bring more production of mulberry leaves by area expansion of 

mulberry plantation. Additionally, if there are well managed ‘marketing support’ farmers can sell 

produce with higher profit (Bankar et al., 2023). So, more the benefit-cost ratio more will be income 

(Manjunatha et al., 2023). Here, in the study area the farmer and the family members who are working 

under different activities of sericulture and as a result his or her income about it are increasing day by 

day. More the number of family members more will be the chances of increase in income. 

 
Conclusion 

Sericulture is mostly done by small and marginal farmers in West Bengal, India, who are unable to 

grow their revenue due to social and management problems. Development initiatives have not been 

able to strengthen the hands of these small and marginal farmers, resulting in a deduction to obtain 

the most benefits for those socio-economic and management issues. Sericulture in West Bengal 

remains an unimproved rural-based sector reliant on unskilled laborers as compared to traditional silk-

producing regions like Karnataka and Andhra Pradesh, owing to productivity disparities.  

In this study, the assessment of social and management aspects connected with farmer income in 

sericulture is examined. However, based on the findings of this study, if the highlighted 

factors/variables can be addressed in terms of income, the number of sericulture farmers will increase 

in the future. 
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