
International Journal of Advances in Science Engineering and Technology, ISSN(p): 2321 –8991, ISSN(e): 2321 –9009 
Volume-6, Issue-3, Jul.-2018, http://iraj.in 

Evaluation of The Leaf Productivity of Terminalia Arjuna and its Impact on Commercial Traits of Tropical Tasar Silkworm (Antheraea 
Mylitta Drury) Under Organic based Agroforestry System 

 
52 

EVALUATION OF THE LEAF PRODUCTIVITY OF TERMINALIA 
ARJUNA AND ITS IMPACT ON COMMERCIAL TRAITS OF 

TROPICAL TASAR SILKWORM (ANTHERAEA MYLITTA DRURY) 
UNDER ORGANIC BASED AGROFORESTRY SYSTEM 

 
BARNA CHAKRABORTY 

 
Department of Zoology, DDE, Vidyasagar University, West Bengal, India 

Email: barnack2020@gmail.com 
 

 
Abstract: The tasar sericulture holds great promise that needs to be given special attention to promote conservation and 
sustainable utilization of natural resources. It is a forest based agro industry depends upon nutritional status of Tasar food 
plants as it highly affects cocoon yield and seed quantity of tasar silkworm.Antheraea mylitta Drury (Order: Lepidoptera, 
Family: Saturniidae) is a semi-domesticated tropical tasar silkworm (sericigenous insect), derives almost all the essential 
nutrients for its growth from the primary host plant Terminalia arjuna and convert it into animal biomass. In order to ensure 
the productivity and quality of raw silk crop management practices is essential to maintain the soil fertility status and soil 
physical condition for the purpose of sustainable yield. In order to evaluate leaf yield and to bring back the productivity of 
soil application of organic manures is one of the answer. A field experimental study was conducted on the existing natural 
plantation of six years old medium sized bushes of Terminalia arjuna in Susnigaria, under Sankrail block of West Midnapur, 
West Bengal, India in order to ascertain the nutrient status of the harvested leaves treated with different manures along with 
inorganic NPK (50:25:25) and its impact on cocoon characters of Daba BV Ecoraces of Antheraea mylitta Drury. 
Treatments were arranged in a factorial experiment based on randomized complete block design with three replications. The 
experimental results revealed that application of vermicompost in combination with reduced doses of inorganic fertilizers 
have had a significant effect on growth, leaf yield of Arjun plantation as well as rearing parameters of Tasar silkworm 
Antheraea mylitta Drury. 
 
Keywords: Terminalia arjuna, NPK fertilizer, Vermicompost, Ecoraces, Tasar silkworm 
 
I. INTRODUCTION 
 
Non-mulberry sericulture is a forest-based industry 
exclusively suited to the economy and social structure 
of developing countries because of its minimum 
investment provides sustainable livelihoods to rural 
communities (1).Tropical tasar culture occupies a 
significant position in the vanya silk sector and is 
largely a forest based activity (2). During past few 
years’ production and productivity levels in Tasar 
sericulture has gone up substantially. As the food 
plants of Tasar silk worm growing in forests under 
natural conditions exploited by Tasar sericulturists, 
the forest dependent communities, it is rare that 
fertilizers are supplied to soil.  
 
Whatsoever, application of fertilizers and manures in 
the soil fortifies the nutrient status that boosts the leaf 
yield because nutrients are continuously removed 
from the soil by crops in addition to losses by 
leaching and erosion. Vermicompost application may 
ensure proper maintenance of soil fertility and health, 
leading to production of good quality leaf. There is 
accumulating scientific evidence that vermicomposts 
can influence the growth and productivity of plants 
significantly (3). Various greenhouse and field 
studies have examined the effects of a variety of 
vermicomposts on a wide range of crops including 
cereals and legumes (4), vegetable (5,6,7,8), 
ornamental and flowering plants (9) and field crops 
(10).  

Tasar culture in India is an ancient traditional practice 
of tribes and people of weaker section residing in 
hilly areas.Tropical tasar silkworm, Antheraea mylitta 
Drury (Lepidoptera: Saturniidae) is a polyphagous 
silk producing insect of commercial importance, 
widely distributed in moist deciduous, semi 
evergreen, dry deciduous and tropical dry deciduous 
forests in India (11). A.mylitta in its natural habitat 
hatches and multiplies in favourable season and 
synchronizes with available forestry host plants and 
develops an appropriate voltinism according to the 
prevailing agro-climatic conditions (12).The Tasar 
silkworm, Antheraea mylitta Drury is a commercial 
and wild sericigenous insect, exists in nearly 16 states 
of our country in the form of 44 ecological 
populations (ecoraces) or biotypes(13).The present 
investigation was thus carried out towards 
formulating a package of practices for Tasar 
cultivation in an integrated way in the laterite soil of 
forest-based area of Susnigaria, West Midnapore, 
with suitable organicmanuring system at reduced 
level of inorganic fertilizer vis-à-vis the impact of 
different organic fertilizers on Terminalia arjuna and 
cocoon crop production. 
 
II. DETAILS EXPERIMENT  
 
2.1. Materials and Procedures 
Present investigation was carried out at field of 
Susnigaria, under Sankrail block on existing natural 
plantation of Terminalia arjuna.Six years old 
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medium sized bushes of Terminalia arjuna which are 
the main food plants of Tasar silkworm Antheraea 
mylitta Drury’s had already been raised in the field 
with 4ft x 4ft spacing and a height of six feet in order 
to get good foliage. The soil of the experimental site 
was observed as acid lateritic and sandy loam in 
texture. To conduct the study four experimental set 
up were maintained which were endured with four 
treatments and replicated three times for each 
treatment (each with 20 plants), subjected to grow at 
similar plant spacing of 4ft x 4ft. Plots were remained 
unfertilized, treated as control plot. i.e. T0. In 
Treatment-1, plots were maintained with ½ of the 
recommended fertilizer and farm yard manure doses, 
for Treatment-2, plots were provided with 
vermicompost along with the reduced doses of 
nitrogen, phosphorous and normal dose of potassium. 
In Treatment-3, sheep manures along reduced dose of 
nitrogen, phosphorous and normal dose of potassium 
were applied. Organic manures viz Farm yard 
manure, freshly prepared vermicompost and sheep 
manure were applied@ 2.0 kg/plant. At the time of 
application, it was ensured that soil has sufficient 
moisture. 
T0 = No fertilization (Control) 
T1 = Farm Yard Manure + 1/2 N (50% N): 1/2 P2O5 
(25 %P2O5): 1/2 K2O(25%) 
T2 = Vermicompost +1/2 N (50% N): 1/2 P2O5 (25 % 
P2O5): 1/2 K2O (25%) 
 T3= Sheep manure+ 1/2 N (50% N): 1/2 P2O5 (25 % 
P2O5): 1/2 K2O (25%) 
The fertilizers were applied in two equal splits in two 
seasons namely premonsoon (Month of June), 
monsoon (month of August) for the consecutive two 
years (2014-15) and (2015-16) immediately after 
each harvest. Diseases free laying of Daba BV were 
reared on plants treated with different organic 
manures during all the two crops, July-August (Rainy 
cocoon crop), September-October (Autumn cocoon 
crop) under natural conditions, following standard 
package of practices of rearing (14). Rearing site was 
kept free from weeds, insects, and unwanted leaves to 
prevent the pests. Each treatment has three 
replications of 50 larvae each and reared till 
cocooning by following standard procedure. Leaf 
yield was assessed by harvesting the leaves from all 
the plants available in net plots except the border line 
effect and then converted into yield per hectare. 
Bioassay was done by conducting rearing of Daba 
(Bivoltine) ecorace of tasar silkworm, Antheraea 
mylitta by following a standard method of silkworm 
rearing(15). Performance of cocoon crop was 
evaluated taking different rearing parameters like 
larval weight, cocoon weight, shell weight, silk ratio 
(16). 
 
Larval weight: 
From each replication, weight of randomly selected 
10 mature larvae (fifth instar) was recorded and the 
average weight was evaluated. 

Single cocoon /shell weight:  
Five days after cocoon formation 10 male and 10 
female cocoons were randomly selected from each 
replication and subjected to record the weight. 
Similarly shell weight (cocoon weight-pupal weight) 
was also determined from above cocoons and mean 
values were calculated.  
 
Shell ratio: 
The quality of silk worm cocoons was determined by 
silk ratio (S.R.) which indicated the silk content in the 
cocoons, and calculated by the following formula: 
                         Average shell weight (g) 

S.R (%) =  --------------------------------  x 100 
                  Average cocoon weight (g) 
 

Statistical analysis: Data on different growth yield 
and silkworm rearing parameters were recorded after 
continuous application of input for two crops. Overall 
mean of each of the 4 treatments, critical difference 
value (P= 0.05, P=0.01) were also calculated. 
Statistical analysis of two years pooled data had been 
done using the one-way ANOVA. 
 
III. RESULTS AND DISCUSSION 
 
Leaf yield of Tasar food plants viz Terminalia arjuna 
which ultimately controls the raw silk production of 
Tasar was considered and analyzed separately to find 
out the effect of different treatments on year wise 
maturity of plantand Table-1 shows that leaf yield 
was in increasing trend in different treatments in two 
consecutive years. Among the treatments, maximum 
leaf yield was recorded in T2 in the second year of 
plant establishment (5.56 kg. /ha.) followed by T3 
(5.14kg. /ha.) and T1 (4.98 kg. /ha.). However, 
overall 31.13% increase in leaf yield in 1st crop and 
33.33 % in 2nd crop was recorded in T2 over control. 
Among the rest of the treatments, T3 and T1 ensured 
23.26%, 19.42% more leaf yield in the 2nd year of 
fertilizer application over control respectively. 
Increments in leaf yield in Terminalia tomentosa with 
the application of vermicomposts was also recorded 
in earlier reports of Singhvi (2014). Analysed data on 
rearing performance revealed that dose 
standardization of inorganic fertilizers (1/2N:1/2P:1/2 
K) to the level of 50% dose for N, P& K 
supplemented with organic manures did not hamper 
the quality of leaf treatment wise since excellent 
spinning of cocoons was observed in all the 
cases.Moreover, the treatment T2 established its 
superiority in all respects as usual. It recorded 37.10 
gm. average weight of a single mature larva in 
contrast to 34.70gm in respect of T0. 
 
The result corroborated with the earlier studies 
(17).There is a significant improvement of the 
parameters related to cocoon characters viz., Single 
cocoon weight, single shell weight of 
Anthareamylitta D.  This may be due to improvement 
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in leaf nutrients of the organic fertilizer 
supplementation. However, significant improvement 
was noticed in worms fed with treated leaves in case 
of SR%. The effect of treatment T2 on silk ratio % 
appeared to be maximum (11.30) in comparison to 
the result as registered by other treatments. T1 
recorded 11.09 %, immediately followed by T3 
which was 10.92%. It was found that efficacy of 
Arjun towards cocoon weight was found higher but 
low for effective yield and silk ratio percentage (18).  
 

Table-1 Effect of organic manures on leaf yield 
(kg. /ha.) in Terminalia arjuna in two consecutive 

years (2014-16) 

 
 
Table-2 Effect of different composts on rearing 

performance of silkworm (Race:Daba BV) 

 
 
CONCLUSION 
 
The maximum response towards leaf yield was found 
in T1-T3 where organic manures were used and 
proposed to be adopted for the lateritic soil of that 
climatic zone. The novelty of the treatment was the 
application of vermicompost as manure in T2 which 
boosted 31.13% in the 1st year and 33.33 % in the 2nd 
year leaf productivity respectively over control (T0). 
Among the fertilization treatments, the T2 plots 
where vermicompost was used in combination with 
curtailing dose of NPK provided adequate nutrition as 
required for silkworm growth and development. 
Therefore, it has also been proposed to adopt the 
package to include the vast lateritic terrain of West 
Midnapore for future development of Non-mulberry 
sericulture towards boosting the rural economy. 
 

ACKNOWLEDGEMENT 
 
The authors wish to thank Mrs Nilima Rana, student 
of M.Sc Zoology, DDE, V.U for her outstanding 
performance to carry out the present experimental 
work.  
 
REFERENCES 
 

[1] N. VijayaKumari, (2013). Tasar culture-a farm forestry for 
the sustainable development of tribal people. Indian Streams 
Research Journal Volume: III, Issue: I, pp.1-4. 

[2] K. Sengupta, Sinha. A. K. and SenguptaK. (1993). Genetic 
reserves of Antheraeamylitta Drury, Indian Silk, 32, 39-46. 

[3] Edwards, C.A., 1998. The Use of Earthworms in the 
Breakdown and Management of Organic Wastes. In: 
Earthworm Ecology, Edwards, C.A. (Ed.). CRC Press LLC, 
Boca Raton, Fl., pp: 327-354.  

[4] Kaushik, P. and V.K. Garg. (2003). Vermicomposting of 
mixed solid textile mill sludge and cow dung with the epigeic 
earthworm Eiseniafoetida. Bioresour. Technol., 90: 311-316.  

[5] Tomati, U., E. Galli, A. Grappelli and G. Dihena, 
1990. Effect of earthworm caste on protein synthesis in radish 
(Raphanussativus) and lettuce (Lactucasativa) seedlings. 
Biol. Fertil. Soils, 9: 288-289.  

[6] Wilson, D.P. and W.R. Carlile, 1989. Plant growth in potting 
media containing worm-worked duck waste. ActaHortic., 
238: 205-220.  

[7] Subler, S., C.A. Edwards and J. Metzger, 1998. Comparing 
vermicomposts and composts. Biocycle, 39: 63-66.  

[8] Atiyeh, R.M., J. Dominguez, S. Sulber and C.A. Edwards, 
2000. Change in biochemical properties of cow manure 
during processing by earthworms (Eiseniaandrei. Bouche) 
and the effects on seedling growth. Pedobiologia, 44: 709-
724. 

[9] Atiyeh, R.M., N. Arancon, C.A. Edwards and J.D. Metzger, 
2000. Influence of Earthworm-processed pig manure on the 
growth and yield of greenhouse tomatoes. Bioresour. 
Technol., 75: 175-180. 

[10]Arancon, N.Q., C.A. Edwards, R.M. Atiyeh and T.D. 
Metzger, 2004. Effect of vermicomposts produced from food 
waste on the growth and yields of greenhouse peppers. 
Bioresour. Technol., 93: 139-144.  

[11]Rao A.P, Shamitha G (2000) Cocoon and post cocoon studies 
on outdoor and total indoor reared tasar silkworm Antheraea 
mylitta D. Uttar Pradesh J of Zool 20(3), 213 -218. 

[12]Thangavelu K (2000) Lessons on tropical tasar. Central Tasar 
Research and Training Institute, Central Silk Board, Ranchi, 
India, pp.104 

[13]Srivastava, A.K. and Sinha, M.K. (2015). Distribution of 
tasar ecoraces in India- Ecoraces of tasar silkworm. Central 
Tasar Research and Training Institute, Ranchi. Availablefrom 
http://www.ctrtiranchi.co.in/TasarMap/ Kerela.html 
(Accessed 02 January 2015) 

[14]Singhvi, N. R (2014). Effect of vermicompost application on 
leaf yield in Terminalia tomentosa  and tasar cocoon 
production. Plant Archives.Vol. 14 No. 1, pp. 97-99  

[15]Jolly M.S.; Sen S.K. & Ahsan M.M. (1974) A book of Tasar 
culture, Ambika Publishers, Bombay: 134 - 148.  

[16]Dash, A. K., Nayak, B. K. and Dash, M. C. 1992. The effect 
of different food plants on cocoon crops  

[17]performance, Indian tasar silkworm Antheraea mylitta 
[18]D. J. Res. Lepidopt. 31:127-131. 
[19]Singhvi, N. R., R. V. Kushwaha and B. C. Prasad (2010). 

Ushnakatibandhiy Tasar ReshamUtpadantakneek – Ek Saral 
Parichay (in Hindi). Regional Tasar Research Station, 
Bhandara. 

[20]Srivastava P.K. (1986) Terminalia and tasar culture; 
yesterday today and tomorrow. Indian Silk 26(5), 35-37. 

 
 

 


