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SEASONAL PERFORMANCE, CORRELATION AND HERITABILITY ANALYSIS IN SOME OF THE CHARACTERS OF NISTARI LINES OF WEST BENGAL
 


Abstract:
               Mulberry sericulture is one of the important agro industries of West Bengal. Nistari the multivoltine race plays an important role in Mulberry sericulture of West Bengal. Nistari marked and plain lines are exploited as parental component in developing crossbreeds and Multi x Multi hybrids. Through dramatic difference in the economic traits like cocoon weight, shell weight, filament length was not observed, different values of the economic traits in favourable and unfavourable seasons could be observed in the study.  There exists an interrelationship among different traits of silkworm which is calculated as correlation. Estimation of heritability of traits in silkworm is useful for breeding purpose. In the present study correlation and heritability in the Nistari marked and plain lines were estimated. The findings in Nistari lines will be helpful for future breeding and improvement programmes.  
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Introduction:
                      The sericulture industry supports jobs, economic development and begins with cultivation of mulberry trees with their manifold uses, including production of leaves as food for silkworms (Altman and Farrell, 2022). Mulberry sericulture which is an agro-industry is based on rearing of silkworm. Silkworm (Bombyx mori L.) is an economic insect reared mainly for the economic traits. It is mainly reared for silk “the queen of natural fibres”. Compared with its wild relatives, long-term artificial breeding and selection have resulted in a high cocoon yield of domestic silkworm (Xia et al., 2009). The domesticated silkworms are diversified into different evolved breeds and geographical races. The evolved breeds have more pronounced economic traits than the native races, although the native races are known for sturdiness. Native breeds have low production potential in comparison to commercial lines. However, native breeds have high resistance and rare genes that can be used to increase resistance to disease and unfavourable environmental conditions in future breeding programs (Mirhosseini et al., 2010).   In West Bengal, sericulture is practised since long time in districts like, Malda (Haufique and Hoque, 2018) and Murshidabad, in large scale and it creates remunerative employment generation capacity (Chandan Roy et al., 2012). The climatic conditions of the region are broadly classified into favourable and unfavourable seasons based on silkworm rearing. The unfavourable seasons are characterised by high temperature and high humidity. The favourable seasons are amiable for silkworm rearing. Rearing of productive silkworm breed and hybrids is restricted due to highly variable climatic situation which causes poor larval growth, moulting disorder, high mortality due to diseases and low cocoon yield (Mukhopadhyay et al., 2013).    
                      Nistari is a multivoltine native race which is broadly classified into Marked lines and the plain lines based on the larval markings.  Nistari plain lines and marked lines produced golden yellow colour cocoons. Nistari is recognized for its robustness in terms of disease tolerance, tolerance to high temperature and high humidity. According to local sericulturist, the name “Nistari” comes from the word “Saviour” as it saves the silk industry due to its high resistance to disease and tolerance to high humidity and temperature. When the pebrine disease struck the silkworms of Bengal, this breed helped to save the silk industry (Das et al., 1993). Hence, the mulberry sericulture in West Bengal, is dominated by Nistari and its crossbreeds. Nistari is being exploited as a parental breed in evolving many silkworm breeds and for preparation of Multi x Multi and Multi x Bi Dfls.   	Comment by Anonim: It would be better to show pictures of the larvae and cocoons of the two lines studied.
                            The performance of the economic traits of Nistari Marked and Plain lines varies according to favourable and unfavourable season. Differences in the performance of the Nistari lines can be seen in the same season too.  Both the Nistari lines show degradation in the economic characters and improvement programmes of the economic traits were conducted (Devi et al., 2024). Silkworm breeders have uncovered that some characters or aspects of them affects other characters (Nagaraju J., 2002) which means an economic trait can change as other trait change which is termed as correlation.  Characters showing high heritability as well as high genetic advance respond better to simple phenotypic selection while those having low heritability and low genetic advance may respond better to mass selection (Singh et al., 2011). So there arises a need to determine the correlation and heritability test for improvement and selection processes. The present study has attempted to record the economic traits of the Nistari lines in different seasons and also to evaluate the correlation and heritability study which will be helpful for future breeding programmes.   
                  



Material and Methodology:
The rearing and mounting of matured larvae were conducted as per the standard rearing procedure by Krishnaswamy (1978). Hygienic conditions were maintained during the young and late age rearing. Three replications were retained with 300 larvae in each replication. After harvesting, selection was conducted as per the racial characters like, cocoon shape, uniform colour, moderate grains and built. Pupation rate was calculated for all the replications by shaking each cocoon gently for live pupal sound. 25 cocoons each for male and female were subjected to cocoon assessment for cocoon weight, cocoon shell weight and cocoon shell ratio by using electronic balance. The filament length of the Nistari, Marked and Plain lines, were evaluated by cold reeling as described in Devi et al., 2024. Corelation and heritability were conducted as per the standard protocol of Dhakre, D.S and Bhattacharya, D (2018). 
Results:
The rearing performances of some of the economic traits (cocoon weight, shell weight, filament length) of the Nistari lines Marked and Plain were evaluated in two unfavourable (May-June, July-August) seasons and three favourable seasons (February-March, October-November, December-January). It could be observed that the mean values of the economic traits, cocoon weight, shell weight, filament length performed well in favourable seasons comparatively with the unfavourable seasons in both the Nistari lines (Table 1 & 2). The survival percentage of both the Nistari lines were above 95% in both the unfavourable and favourable seasons. 	Comment by Anonim: This statement must be supported by data and statistical analysis.

Table 1: Mean values of some of the economic traits of Nistari Marked lines in different seasons. The filament length was estimated by mono cold reeling
	Seasons
	CW
 (g)
	CSW
 (g)
	SR%
	FL
 (m)

	Feb-Mar
	1.192
	0.190
	15.940
	435

	May June
	1.162
	0.170
	14.630
	409

	July-Aug
	1.169
	0.168
	14.370
	405

	Oct-Nov
	1.220
	0.181
	14.840
	411

	Dec-Jan
	1.196
	0.188
	15.719
	416


.
**CW-Cocoon weight; CSW- Cocoon shell weight; SR%-Cocoon shell ratio; FL- Filament length	Comment by Anonim: This must be supported by statistical analysis.This must be supported by statistical analysis.

Table 2: Mean values of some of the economic traits of Nistari Plain line in different seasons. The filament length was estimated by mono cold reeling.

	Seasons
	CW
 (g)
	CSW
 (g)
	SR%
	FL
 (m)

	Feb-Mar
	1.197
	0.177
	14.790
	437

	May June
	1.178
	0.168
	14.261
	407

	July-Aug
	1.170
	0.162
	13.850
	394

	Oct-Nov
	1.263
	0.175
	13.855
	417

	Dec-Jan
	1.180
	0.177
	15.000
	435	Comment by Anonim: Use the same font type


**CW-Cocoon weight; CSW- Cocoon shell weight; SR%-Cocoon shell ratio; FL- Filament length.

Table 3. Correlation co efficient among the economic traits under study.

	Nistari Line
	CW-CSW
	CW-SR%
	SW-SR%
	CW-FL

	Marked
	.420**
	-.258**
	.767**
	.297**

	Plain
	.690**
	-.458**
	.326**
	.358**


**CW-Cocoon weight; CSW- Cocoon shell weight; SR%-Cocoon shell ratio; FL- Filament length

The correlation between the economic traits under study was evaluated (Table 3). Significant positive correlations were observed between CW - CSW, CSW-SR%, CW-FL. Negative correlation was observed between CW-SR%.  
Table 4. Heritability analysis of three economic traits in Nistari Marked & Plain lines	Comment by Anonim: Why not analyze the correlation of seasons with several Nistari line characteristics? The results of the analysis will be able to provide recommendations for Nistari marked lines or Nistari plain lines.

	Nistari Line
	Cocoon Weight
	Cocoon Shell Weight
	Filament Length

	Marked	Comment by Anonim: Use the same font type
	84.68%
	92.78%

	79.28%

	Plain
	87.11%
	98.04%

	85.54%





Heritability analysis was conducted for the economic traits like, cocoon weight, shell weight and filament length (Table 4). In Nistari Marked lines heritability was highest for cocoon shell weight, followed by cocoon weight and filament length. In Nistari Plain line heritability was highest for cocoon weight and lowest was observed for filament length. 

Discussion:
                Improved economic traits like, cocoon weight, shell weight, cocoon shell ratio, filament length are among the factors for successful silkworm crop. The seasonal differences in the environmental components considerably affect the genotypic expression in the form of phenotypic output of silkworm crop such as cocoon weight, shell weight, and cocoon shell ratio (Rahmathulla VK, 2012). Nistari lines, one of the parental breeds of Multi x Multi and Multi x Bi, which dominate the mulberry sericulture in West Bengal also faces similar fate. During the period under study, the economic traits like, cocoon weight, cocoon shell weight, filament length was comparatively lower in the unfavourable seasons than the favourable seasons. As described by Nagaraju 2002, there exists an interrelationship between characters in silkworm which is termed as correlations. In silkworm, correlation between many traits have been worked out. In the present study correlation analysis of Nistari lines have been evaluated. Positive correlations were observed between cocoon weight and cocoon shell weight, cocoon weight and filament length, cocoon shell weight and cocoon shell ratio. Negative corelation could be observed between cocoon weight and cocoon shell ratio. The correlation study in Nistari lines is crucial from a breeder’s point, for improvement studies/programmes of economic traits as excessive exploitation, inbreeding depression and fluctuating climatic conditions have deteriorate the economic traits. Improvement programmes of economic traits of silkworm breeds and races are vital for improving sericulture. Heritability of quantitative traits plays very vital role in the selection strategies (Singh et al., 2011). The characters with low values of heritability are of little importance in selection strategies because most variations are non-transmissible (Singh et al., 2011). Characters with high heritability as well as high genetic advancement indicating possible operation of additive gene action and hence respond better to simple phenotypic selection than those having low heritability and low genetic advancement (Narasimharaju et al., 1990). Heritability is also useful in predicting the outcome of artificial selection among the clones, inbred lines, and varieties besides production of superior genotypes (Singh 2004; Seidavi 2009). Selection is an important tool employed in silkworm breeding. The information of heritability plays a crucial role in selection process thereby acting as a player in silkworm breeding programmes. The estimation of heritability of important economic traits is regarded as one of the quickest means to get an insight into the depth of gene environment interactions. The genetic mechanism involved in the expression of various traits in Bombyx mori pure races and hybrids has been studied through heritability studies by several workers (Giridhar et al., 1995, Narasimharaju 1990, Gamo 1983, Sen 1976). In the present study the heritability of economic traits: cocoon weight, shell weight, filament length has been estimated in the Nistari lines. High heritability could be observed in the characters under study in the Nistari lines. The information can be utilized in selection process and improvement programmes of the Nistari lines.
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