



Application of Kusumi Lac production techniques at Kanker district of Chhattisgarh, India: Paradigm shift from Traditional to Modern 
Abstract:

Adopting the recommended kusumi lac production technology will shift the traditional method to the modern production techniques of kusumi lac. Lac is a natural resin obtained from the lac insect (Karria lacca), and Kusumi is one of the strains of the lac insect. The study was conducted in the Kanker district of Chhattisgarh in 2021-2022 to assess the adoption level of respondents that is recommended by the National Institute of Secondary Agriculture (NISA), Namkum, Ranchi, Jharkhand. The study was conducted with 112 lac growers using proportionate random sampling in 2 primary committees, out of which 17 primary committees of Antagarh block of Kanker district. The data were analysed using a range of statistical tests and procedures, employing tools such as frequency distributions, percentages, means, standard deviations, adoption indices, correlation coefficients, and multiple regression analysis. The study's findings reveal that 56.25 percent of respondents had a medium level of adoption of kusumi lac production technology, and overall adoption index was 64.90 percent. Most of the respondents adopted recommended host plants according to strain and Selection of recommended seed lac of all 12 attributes of Kasumi lac growers, nine attributes positively had a significant relationship with adoption, and the remaining three attributes had a significant relation with adoption. 
Key Words: Adoption, kusumi lac production technology, Kanker, correlation and regression.
INTRODUCTION
India is one of the leading countries in the world's agriculture-based economy, with approximately 70 percent of the population entirely dependent on agriculture. However, tribal-dominated areas are surrounded by forests that provide not only food but also nutrition and a source of livelihood for tribal people, as well as benefits to industries. 

Lac is a natural resin secreted by the lac insect. It belongs to the Tachardidae family of the order Hemiptera's super family Coccoidea. Lac is a protective coating that the Insect secretes from its gland. Only three species, Kerria lacca, Kerria chinensis, and Kerria sharda, are used to produce lac in India. Rangeeni and Kusumi are two strains of Kerria lacca that play an essential role in lac production.

India is the major lac producer in the world, accounting for more than 50.00 percent of the world's total lac production. The state of Chhattisgarh is the second-largest producer of lac in India. It contributes about 18 percent of the total lac production of the country, with an annual production of (3,450.61 tons) in India composed of Rangeeni (1265.61 tons) and Kusumi (2185 tons). (Source - Lac, Plant, Resin, and Gums statistics at a Glance 2019, ICAR-IINR, Ranchi Jharkhand India.).

Tanwar et al. (2021) reported that respondents exhibited a medium level of adoption for the recommended Rangini lac production technology practices, with an overall adoption index of 58.40 per cent. These findings underscore the need to address the existing adoption gap to enhance the effective implementation of recommended practices.

The state is also one of the producers of Kusumi lac in the country. Districts like Korba, Bilaspur, Kanker, Jahnagir Champa, Rajnandgaon, and Bastar, which significantly contribute to lac production in the state, are among the lac-producing districts in Chhattisgarh and Kanker district central Kusumi lac-producing district in the country.
The specific objective of the research-
1. To determine the level of adoption of recommended Kusumi Lac production technology. 
2. To ascertain the relationship between attributes of Kusumi lac growers and their level of adoption.
MATERIALS AND METHODS

The study was conducted in 2021–2022 to assess the respondents' adoption recommendations by the National Institute of Secondary Agriculture (NISA), formerly the Indian Institute of Natural Resin Gums Namkum, Ranchi, Jharkhand. This study was conducted in the Antagarh block of the Kanker district of Chhattisgarh due to the highest number of Kusumi lac growers among the other blocks of the district.
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Figure 1 Map of Chhattisgarh
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Figure 2 Map of Selected district (Kanker)
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Figure 3 Map of selected block (Antagarh)
This block comprises 17 primary committees, out of which Kaleparsh and Amabeda were selected because both committees had the highest number of Kusumi lac growers. A list of Kusumi lac growers was prepared with the help of the Forest Department, Kanker. Ten percent of respondents were selected based on a proportionate random sampling method from the primary committees. Thus, a total of 112 Kusumi Lac growers were selected as the sample for the study. The statistical tests and procedures were used to analyze the data with the help of statistical tools like frequency, percentage, mean, standard deviation, adoption index, coefficient of correlation, and multiple regression analysis.
Extent adoption of recommended Kusumi lac production technology


It refers to the “mental process through which an individual pass from hearing about an innovation to final adoption”- (Rogers, 1995).


It refers to the extent to which recommended procedures were followed. The extent to which lac producers use the recommended lac production technology processes is called adoption. The extent to which the respondents adopted Kusumi lac production was determined by considering the package of methods suggested by the Indian Institute of Natural Resins and Gum, Ranchi to increase lac production.

The recommended 20 key practices were taken, and answers for each practice were obtained on a three-point continuum scale as shown below to measure the extent of adoption.
List 1: A three-point continuum scale
	S.N
	           Categories
	Score

	   01.
	 Not adopted
	1

	   02.
	Partially adopted 
	2

	   03.
	Fully adopted
	3



Further, the respondents were classified into three categories on the basis of the level of adoption marks obtained by the use of the mean and standard deviation.

         Adoption index = Mean (X̅) ± Standard deviation (S.D)
List 2: Category based on the level of adoption

	S.N
	           Categories
	

	   01.
	Low level of adoption
	<  X̅ - SD

	   02.
	Medium level of adoption
	Between (X̅± S.D)

	   03.
	High level of adoption
	>X̅  + SD


	               Adoption index =
	The sum of the adoption score obtained by the respondent.
	× 100


	
	Maximum possible adoption score obtained by the respondents
	


Mean –


The mean was calculated by multiplying the total number of samples by the sum of the scores. The formula for the Mean is given below:

(Mean) [image: image5.png]



WHERE – 
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= Mean

∑X = Sum of scores 

n = Number of cases

Standard Deviation –
Standard deviation is a statistical measure that represents the dispersion of data around the mean, calculated as the square root of the variance. It is detonated by-
S.D. = [image: image9.png]JZx/n—(Zx)*/n




Where

 x = Deviation of the score from mean 

 n = Number of observations
Karl Pearson’s correlation coefficient (r)–

It will be used to find out the relationship between the independent variable and the dependent variable and will be defined as.
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Where

 r = Correlation coefficient

x = Score of the independent variable

y = Score of the dependent variable

n = Number of observations. 
RESULT AND DISCUSSION

Application of recommended Kusumi lac production practices proposed by the National Institute of Secondary Agriculture Ranchi Jharkhand (table 01) shows that the overall adoption index of various practices is 64.90 percent. However we can see that highest adoption index, adoption of host plant according to strain 87.20 percent followed by Selection of seed lac 80.95 percent, Identification of phunki lac 78.87 percent, Adoption of recommended crop Cycle 76.79 percent, Removal of phunki lac 74.40 percent, Selection of host plant 71.43 percent, Inoculation seed lac in host plant 71.13 percent, Inoculation of seed lac in proper Time 67.56 percent, Materials used for Inoculation of seed 66.96 percent, Pruning of host plant 63.39 percent, Rodents, Selection of suitable place lac Cultivation 59.23 percent, animals control measures 58.93percent, Scrapping of lac after harvesting and Time of pruning of host plant 57.74 percent, Time of harvesting from host Plant and Use of pruning instrument 57.44 percent, Insect and their controls measures 56.55 percent, Natural outbreaks and their Management 56,25 percent  then most miniature adoption index practices is Storage of lac at suitable place & temperature 52.68 percent and Diseases and their controls 45.24 percent. (figure 4) shows the distribution of respondent according to their level of adoption of different Kasumi lac production practices.
Table 1 Practices Wise adoption index
	No.
	Recommended practices proposed by NISA Ranchi Jharkhand
	Average adoption index

	1.
	Adoption of host plant according to strain
	87.20 %

	2.
	Adoption of recommended crop Cycle
	76.79%

	3.
	Selection of suitable place lac Cultivation
	59.23%

	4.
	Selection of host plant
	71.43%

	5.
	Pruning of host plant
	63.39%

	6.
	Time of pruning of host plant
	57.74%

	7.
	Use of pruning instrument
	57.44%

	8.
	Selection of seed lac
	80.95%

	9.
	Inoculation seed lac in host plant
	71.13%

	10.
	Materials used for Inoculation of seed
	66.96%

	11.
	Inoculation of seed lac in proper Time
	67.56%

	12.
	Identification of Phunki lac
	78.87%

	13.
	Removal of Phunki lac
	74.40%

	14.
	Rodents, animal control measures
	58.93%

	15.
	Insects and their control measures
	56.55%

	16.
	Diseases and their controls
	45.24%

	17.
	Natural Outbreaks and their Management
	56.25%

	18.
	Time of harvesting from the host Plant
	57.44%

	19.
	Scrapping of lac after harvesting
	57.74%

	20.
	Storage of lac at a suitable place temperature
	52.68%

	Overall Adoption Index    = 64.90%
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Figure 4 Distribution of respondents according to their level of adoption of Kusumi Lac production technology

The overall adoption of recommended Kusumi lac production practices data in (table 2) clearly shows that most respondents (56.25%) had a medium adoption of the recommended Kusumi lac production technology. In comparison, 32.14 percent and 11.61% had low and high levels of adoption, respectively. Somewhat similar results were obtained by Xess (2020) and Tanwar et al. (2021).
Table 2 Distribution of respondents according to their level of adoption of recommended Kusumi lac production technology











(n=112)
	S.N
	Categories
	Frequency                      
	     Percent                 

	01.
	Low level  of adoption ( up to 30 scores)
	          36
	     32.14 

	02.
	Medium level of adoption ( 31 to 48 score)
	          63
	     56.25

	03.
	High  level of adoption ( above 48 scores)
	          13
	     11.61

	
	Total
	         112
	     100.00

	Mean  =   38.94                                     Standard deviation  = 9.38
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Figure 5 Distribution of respondents according to their extent adoption of recommended Kusumi lac production technology
Relationship between adoption level and their attributes
Coefficient of correlation -

The correlation between adoption level and other dependent variables is revealed in Table 3, where variables age, family size, and scientific orientation were found to have no significant relationship with adoption, but land holding and annual income were found to have a positive and significant relation with adoption at 0.05 level of probability. The positive significant relation shows that the adoption will increase when the above variable land holding and annual income level increases.

However, the variable education, social participation, occupation, knowledge about kusumi lac production technology, marketing behaviour, extension contact, and mass media exposure were found to positively and significantly correlate with adoption at 0.01 level of probability. 

Findings indicate that out of 12 variables, 9 had a positive and significant relationship with adopting the recommended Kasumi lac production technology.   

However, Hadimani et al. (2017) in their study found that education, land holding, family annual income, extension contact and extension participants, risk taking behaviour, scientific orientation, were positively significant with adoption of improve sericulture production technology but age were negative significant with adoption of improve sericulture technology and occupation, farming experience, mass media exposure were non-significant relationship adoption of improve sericulture technology.
Similarly, Brahma et al. (2020) reported that education, occupation, family size, and participation in extension activities were positively and significantly correlated with the adoption of sericulture production technologies, whereas age, landholding, and annual income showed no significant relationship with technology adoption.
Table 3 Coefficient correlation and multiple regressions between the independent variable and adoption of recommended Kusumi lac production technology
	S.N
	Independent variables
	Coefficient of correlation
‘’r’’ value
	Regression coefficient
“b” value
	“t” value

	01.
	Age
	-0.112 NS
	0.049
	0.904

	02.
	Education
	0.244**
	0.015
	-0.239

	03.
	Family size
	-0.157 NS
	0.006
	-0.116

	04.
	Social participation
	0.319**
	0.131*
	2.529

	05.
	Occupation
	0.307**
	0.093*
	1.736

	06.
	Landholding
	0.228*
	0.049
	0.909

	07.
	Annual income
	0.235*
	-0.009
	-0.166

	08.
	Scientific orientation
	0.044 NS
	0.022
	0.455

	09.
	Knowledge about Kusumi lac
production technology
	0.855**
	0.767**
	12.173

	10.
	Marketing behaviour
	0.583**
	0.078*
	1.226

	11.
	Extension contact
	0.252**
	-0.032
	-0.598

	12.
	Mass media exposure
	0.245**
	0.020
	0.319


**Significant at 0.01 level of probability                                                           R2 = 0.770
* Significant at 0.05 level of probability
Multiple regressions –

The R2 value 0.770 indicates that all 12 independent variables jointly contribute towards the adoption of the recommended Kasumi lac production technology up to the extent of 77 percent. 

The data presented in Table 3 indicate that, among the twelve variables examined, only three—social participation, occupation, and marketing behaviour—demonstrated positive and significant contributions to adoption at the 0.05 per cent level of significance. Additionally, knowledge of Kusumi lac production technology was the only variable to show a positive and significant contribution to adoption at the 0.01 per cent level of significance.


 The other eight variables, namely age, education, family size, land holding, annual income, scientific orientation, extension contact, and mass media, had no significant contribution toward adoption. 





CONCLUSION

It can be concluded that the overall adoption index was 64.90 per cent. Most respondents implemented the recommended host plants according to strain and selected the recommended seed lac. However, only a few respondents adopted practices related to disease management and control of insect pests. A maximum of 56.25 per cent of respondents exhibited a medium level of adoption of Kusumi lac production technology. The variables of education, landholding, annual income, social participation, occupation, knowledge of Kusumi lac production technology and marketing behaviour, extension contact, and mass media exposure were all found to have a positive and significant association with the adoption of the recommended Kusumi lac production practices. Collectively, all twelve independent variables accounted for 77 per cent of the variation in the adoption of the recommended Kusumi lac production technology. The variables social participation, occupation, marketing behaviour and had knowledge about Kasumi lac production technology shows positive and significant contribution towards adoption. From positive and significant contribution it can be inferred that one unit increase in social participation would consequently increase adoption of recommended Kasumi lac production technology by 0.13 unit and vice versa.
Limitations of the study: 
As in other post graduate researches resource constraints of time, money and manpower were the most prominent limiting factors. This study was limited to a small area and a small sample size thereby restricting generalisation of results. Only a few variables were considered in this study for the same reasons.

However, further studies may be replicated in other wider areas with a few more variables to have a better understanding of the concepts and their implications.

Disclaimer (Artificial intelligence)

Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 

REFERENCE 
1. Alok Singh Bargah, Satya Prakash Vishwakarma, Sadhna Yadav, Sakshi Verma, Pallavi 


Netam, Manisha Tondan and Shiva Sahu (2025) A comprehensive review on 

lac 
cultivation: Biology, management and future prospects, International 

Journal of 
Advanced Biochemistry Research; SP-9(12): 1204-1212. 


DOI: 10.33545/26174693.2025.v9.i12So.6690.
2. Anonymous, (2019). Districts minor forest produce cooperative federation Kanker.
3. Anonymous, (2019). Districts minor forest produce cooperative federation East Bhanupratappur.
4. Brahma U, Bose DK, Yadav S. (2020) Adoption Level of Sericulture Farmers Towards Improved Sericulture Production Technology in Udalguri Block of Udalguri District, Assam. International Journal of Advances in Agricultural Science and Technology, ISSN: 2348-1358
5. Dwivedi R. (2013). A Study on Recommended Lac Production Technology Adoption Among       

the Lac Growers of Baster District of Chhattisgarh State. Unpublished 


M.Sc (Ag), 
Thesis IGKV, Raipur. 
6. Dwivedi, R., Shrivastav, K.K., & Pal G. (2016). Socio-economic profile of lac growers in Bastar District of Chhattisgarh, India. Indian Forester.142(2).
7. Dwivedi R., Shrivastava K.K. and Shrivastava Prashant (2016) Adoption of lac production technology in Baster district of Chattisgarh. Asian Journal of Extension Education, 34: 05-07.

8. Hadimani DK, Moulasab I and Ashok J. and Manjunath. (2017) An impact study on sericulture production technology by the farmers of Bidar district in Hyderabad, Karnataka. Int. J. Curr. Microbiology. App. Sci. 6(11):2368-2374p.
9. Kumar Shubham, Shrivastava P, Kumar Shushant, Verma Anupama and Jaiswal D K (2023) Marketing Behaviour of Kusumi Lac growers of Kanker District of Chhattisgarh. International Journal of Agriculture Sciences,15(1), pp.- 12179-12181.
10. Maratha P and Badodiya SK. (2017). Study on Marketing Behaviour and Other Attributes of Vegetable Growers at Kota Block of Kota District in Rajasthan. International Journal of Pure and Applied Bioscience. 5 (1): 329-337 (2017).
11. Milan Singh, Sajiwan Kumar and Dayanand Sai Painkra (2025) Impact of Scientific Lac Cultivation on Tribal Community in Kanker District of Chhattisgarh India, Plant Archives, 25(1), 2668-2674. DOI Url: https://doi.org/10.51470/PLANTARCHIVES.2025.v25.no.1.385

12. Patel M.K., Shrivastava K.K., Shrivastava P. and Sarkar J.D., (2009), Constraints Analysis in    

Adoption of Recommended Soybean Production Technology, J.Interacad. 13 

(2) : 224-231.
13. R. K. Shori, K. K. Shrivastava, D. Kumar and P. Shrivastava (2013) Knowledge and Adoption of control measure practices of various weeds of Rice crop in Chhattisgarh. Journal of Plant Development Sciences, 5(4), 379-384.
14. Rohit Dwivedi, Prashant Shrivastava and Dilip Kumar (2016) Utilization pattern of Communication sources by Lac Growers in Bastar district of Chhattisgarh State, Journal of Global Communication,9(conf) p 178-187

15. Shreeya Chandrakar, Ayushi Trivedi, Amit Dixit (2025) Assessing Lac Production and Farmer Viability in India’s Forest-based Economies: A Review. Asian Journal of Current Research, 10 (3), pp.255-267.  

16. Shubham Kumar. (2022). Extent of Adoption of Recommended Kusumi Lac Production 


Technology among the Lac Growers in Kanker District of Chhattisgarh. 


Unpublished M.Sc(Ag), Thesis JNKVV, Jabalpur (M.P).
17. Tanwar H, Pandey PK, Khan MA, & Gupta AK. (2021). Assessment of adoption level of recommended range lac production technology among the tribal population of Chhattisgarh state. Journal of Pharmacognosy and Phytochemistry; Sp 10(1): 646-649.
18. Uday Kumar M S, Ramu M S, Ajayakumar, Gaddi G M and Ramappa K B (2024) The Lac cultivation: A way to achieve Prosperity, Krishi Science, 5(2), 1-5.
19. Xess N (2020) Study on Extent of Adoption of Lac Technology among the Growers of Ranchi District of Jharkhand, M.Sc (Ag) thesis, Dr. Rajendra Prasad Central Agriculture university Pusa, Samastipur, Bihar.

20. Yogi RK, Kumar N, Sharma KK. (2019). Lac, Plant, Resin, and Gums Statistics 2019: At a glance. ICAR-Indian Institute of Resins and Gums, Namkum, Ranchi, Jharkhand, ISSN No.IS-2454-8782.

