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ABSTRACT:

The tropical silkworm Antheraea mylitta is commercially exploited for it immense economic
importance in sericulture industry, which feeds mainly on the leaf of Arjun, Asan and Sal and
spin cocoon. The quality of silk depends upon the quality and quantity of the leaf they feed on.
So, keeping this in mind the present study was carried out using two different organic manure
i.e. Sheep and Poultry manure along with biofertilizer and inorganic manure. The different
treatment showed significant improvement on the experimental plant. The moisture contained
of the leaf ranged from 60.788-79.077%. While the crude protein ranged from 2.572-11.124%
and total carbohydrate ranged from 38.489-158.307 mg gX. The nutrient content of leaf i.e. N%
ranged from 0.4177-1.8098% with highest in Kio (1.764%). The phosphorus per cent ranged
from 0.0486-0.4611% with highest (0.45%) in K11 and the potassium per cent ranged from
0.7435-1.8504% with highest in Ko (1.8%). The dry matter were found to be ranged from
114.13-486.469 g/plant with highest in the leaf of Kg(469.56Q).

Keywords: Carbohydrate, Dry matter, Poultry manure, Sericulture and Silkworm
INTRODUCTION

Tussar silk is obtained from the silkworm Antheraea mylitta Drury (Insecta: Lepidoptera:
Saturniidae) that feed on the local tree like Sal, Arjun and Asan so called ‘Wild Silk’
(Vigneswaran et al., 2015), have two varieties viz. Tropical and Temperate tasar. Tropical tasar
Silkworm Antheraea mylitta Drury is commercially exploited for production of VVanya silk and
a large number of poor families depend on tasar culture for their livelihood (Bambhaniya et al.,
2017). It involves women member of the family in rural areas particularly in rearing and
reeling, spinning, weaving while man members are mainly engaged in the field. In sericulture
about 53% of women are involved in different activities (Ninga setty et al., 2017). The
silkworm Antheraea mylitta D derives almost all their nutrient from the leaf they fed for growth
and development. From the leaf they derive the 70% of silk
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protein (Sanappa and Umesha, 2014). Hence, to obtain an abundant quantity of cocoon the
silkworm should fed on good quality of leaves (Vijaya et al., 2009). Continuous use of chemical
fertilizer has led to ill health of soil which gradually reduces the leaf yield and quality (Rashmi
et al., 2009). For successful lifecycle, cocoon quality, metamorphosis to moth stage and their
reproductive activity, availability of essential nutrients in food plant is vital(R Monohar Reddy
et al.,2010). Organic inputs enhance SOC and N content more significantly over chemical
fertilizers thus lead to higher microbial population (Pratibha and Shachi,2017) but suffers from
drawback of low content of plant nutrient (Adhikari et al., 2016).Long term application of
nitrogen-phosphorus-potassium(NPK) based fertilizer bring pronounced effect on the soil
biochemical properties and Soil Organic Carbon(SOC),Nitrogen(N) content, pH, Moisture
which lead to shift in microbial population thus bring variation in nutrient availability to
microbe (Bunemann and McNeil 2004;Bohmaet al.,2005;Wu et al.,2012). Application of
chemical fertilizers alone can supply only one or two nutrient elements to the crop (Adhikari
et al.,, 2016) and also require excessive amountsof water, which led to drastic fall in
groundwater levels and also destroy life forms vital to food production(Radha hollabhar,2007).
It is not possible to meet the nutritional requirementsfrom the organic source only. Due to slow
release of plant nutrients from organic matter making the potentialities of organic source very
limited (Miah, 1994).Nutrients from organic manure are supplemented with inorganic nutrients
are readily available to plants(Ayoola & Mankinde, 2008). Application of fertilizer and
manures in the soil fortified the nutrient status that boosts the leaf yield because nutrients are
continuously removed from the soil by cropsin addition to losses by leaching and erosion
(Barna chakraborty,2018). Nutrients are releasedmore slowly from organic manure and stored
for longer time periods in the soil thus ensuring a long residual effect (Abou el magh, Hoda
mohammad & fawz,2005). Organic fertilizers andorganic residual materials are important
sources of Nitrogen, Phosphorus, Potassium and Organic Carbon which replenish the humus
(Dr. Thomas Nessel,2015) by increasing the organic content in the soil and increasing
microbial activity(Radha hollabhar,2007).Thus, the present work was carried out to study the
Influence of different sources of manure on the Bio-chemical and Mineral constituent on the
leaf of host plant of Antheraea mylitta Drury.

MATERIALS AND METHODS

The research was carried out in the field of Research Extension Centre, Kapistha, Purulia. The
experiment was carried out in Complete Randomized Block Design with eleventreatments
replicated thrice (Table 1). The treatment consisted of different sources of organic,inorganic
and biofertilizers manures to that of untreated control.
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Table 1:Treatment details

Treatments Treatments detail
K1 Absolute control
K2 RDF
Ks AB
K4 PSB
Ks 75%RDF+PSB
Ks 75%RDF+AB
Kz AB+PSB
Ks Poultry manure
Ko Sheep manure
Kio 75%RDF+Poultry manure +AB+PSB
Ku 75% RDF+ Sheep manure +AB+PSB

Sample collection

Fresh leaf sample from each treatment were collected and bought to the laboratory for analysis
of different parameters.

Evaluation of Biochemical Parameters and Nutrients content of food plant of Tropical
Tasar Silkworm

Leaf moisture(%o)

Fresh leaves were harvested from each treatment and weighed in electronic balance to note the
fresh leaf weight. Then, the leaves were oven dried at 70°C for 48 hours and the dry weight
was recorded and expressed on fresh weight basis (Gravemetric Method). The leaf moisture

content was calculated as per the standard of A.O.A.C 1970.

Moisture % Fresh weight of Iea_f —Dry weight of leaf 5 100
) Fresh weight of leaf

Crude protein of leaf(%o)

The crude protein content of the leaves of Asan and Arjun was estimated by multiplying the
nitrogen content by factor 6.25(Jackson,1973).
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Total carbohydrate content

Total carbohydrate of the leaf sample was determined using Anthrone Method (E.E.
Layne,1975; David T. Plummer ,1990).

Total Nitrogen Content
Per cent of nitrogen in the leaf sample were determined by Kjeldhal’s method

(Humphries EC,1956)..

Total Phosphorus Content
Total phosphorus was determined by VVanado-molybdate phosphoric acid yellow colour

method at 730 nm (Jackson, M.L.,1967)..

Total Potassium Content
It was estimated by using Flame-Photometer from the Extract obtained by digestion with di-

acid mixture (.Chapman and Brown, 1950).
STATISTICAL ANALYSIS

The collected data were analyzed statistically by descriptive analysis and the mean difference
were analyzed using Duncan’s Multiple Range Test(DMRT) (Gomez and Gomez 1984).

RESULTS AND DISCUSSIONS

The combined application of manure increases the release of macro as well as micronutrients
which increases various nutritional parameters of leaf i.e. Dry matter production, Crude Protein
content, Total carbohydrate, leaf moisture content and leaf nutrient content. The result showed
that application of different manure showed significant improvement in the nutritional
parameters.

LEAF BIO-CHEMICAL CONSTITUENT
Leaf moisture content(%o)

Moisture content of the leaf is related to soil available moisture content and proliferation of
root. The digestibility of silkworm is determined by the moisture content of leaf
(Kasiviswanathan et al.,1973). The moisture content of leaf varies from 64-
83%(Yokoyama,1975) and above 70% moisture content is considered optimum (Singh and
Singh.1976). The moisture content of the leaf ranged from 60.788-79.077% with a mean of
68.30%. The highest mean of moisture content in the leaf of arjun was recorded in Kz applied
with Azotobacter(76.33%) followed by Ks(71.33%) and Ko(70%) over the control(63%).
Increase in leaf moisture due to organic manure and biofertilizer was reported by( Kerenhap
et al.,2007;Barna and Manab,2015).
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Table2: Influence of INM practices on
Moisture (%0)

Treatments Moisture%o
Mean Rank Figl: showing the Influence of INM practices on
i 0)
K1 63° 11 Moisture (%)
K2 66.33% | 9 90
K3 76.33% |1 80 -
K4 6033 |4 70 1
— 60 -
K5 7133 |2 S
657 5307
K6 10 g0
cd
K7 67337 [ 8 s 50 |
K8 67 7
20 -
K9 707 3
10 -+
K10 68" 5 0
K11 67.66°4 | 6 K1 K2 K3 K4 K5 K6 K7 K8 K9 K10K11
Mean 68.30 Treatments
S.Emz+ 0.6625
Range 60.788-
79.077
CD (95.0%) | 1.3495

Crude Protein (%) and Total Carbohydrate content (mg/g)
Crude protein (%)

The crude protein per cent ranged from 2.572-11.124% with an average of 6.32%.Highest
crude protein content was recorded in Kio(11.025%) was applied with 75%RDF+Poultry
manure+ PSB+AB was followed by K11(8.58%) and K7(7.88%). The integrated effect of
NPK fertilizer, organic manure plus bio-effect of microorganisms such as N2 fixing bacteria,
phosphorus dissolving bacteria increase the protein content by making the nutrient available
(Ewees and Osman,2013). Petterson and Wistinghawen (1979) also reported significant
difference in protein content of potatoes fertilized chemically and organically. With the
application of poultry manure the total soluble protein content in mulberry leaf
increased(Kerenhap et al.,2007). Chakraborty et al.,(2008) also confirmed increase in soluble
protein with the application of poultry manure plus biofertilizers.
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Application of integrated manure significantly influenced the total carbohydrate content. The
total carbohydrate content was found to be in the range of 38.489-158.307 mg g* with a
mean of 92.04 mg g, highest carbohydrate content was recorded (154.9 mg/g) with sheep
manure(Ko) was followed by K7(123.1 mg/g) and K11(114.3 mg/g) over the control. Due to
improved mineralization the total sugar content in the leaf increased which enhanced the
production of plant growth substances and enzyme activity which was in close conformity with
Vijaya et al.,2009. Similarly, Rashmi et al.,2009 recorded higher total sugar content due to
application of chemical fertilizers along with biofertilizers compost, vermicompost, green

manure and castor cake.

Treatments | Crude protein (%) Total
carbohydrate(mg/
9)
Mean Rank Mean Rank
K1 2.6258 11 39.0' 11
K2 3.693f 10 59.6" 10
K3 5.425¢ 9 100.3¢ 5
K4 6.4794 6 81.1¢ 7
K5 4,728¢ 8 70.88 9
K6 6.654¢ 5 112.8¢ 4
K7 7.88° 3 123.1° 2
K8 5.779¢ 7 81.1¢ 6
K9 6.654¢ 4 154.9° 1
K10 11.0252 1 76.0f 8
K11 8.580° 2 114.3¢ 3
Mean 6.32 92.09
S.Em= 0.3928 5.526
Range 2.572- 38.489-
11.124 158.307
CD(95.0%) | 0.8002 11.256
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Nutrient content in Leaf

Increased Nitrogen, Phosphorus and Potassium content in leave might be due to increased
availability of nutrients in soil due to application of Organic manure, Chemical and
Biofertilizer.

Nitrogen(%o)

The total nitrogen content ranged from 0.4177-1.8098% with a mean value of 1.011%.
Application with 75% RDF+ Sheep manure + AB + PSB(K10) had higher nitrogen content in
leaves(1.764%). There was no significant difference were observed between Ks,Kgs and Ko
treatments applied with PSB,75%RDF+AB,Sheep manure respectively. Increase in N content
in the leaf of arjun has been attributed by the release of N from both Organic forms and
chemical fertilizers(Herenkende and Parama,2010).

Phosphorus(%o)

The phosphorus content ranged from 0.0486-0.4611% with a mean of 0.2146%. Phosphorus
content of leaves(0.45%) was higher due to application of 75%RDF+Sheep manure+ AB+ PSB
over the control(0.05%). The increase in P content attributed due to utilization of native P
and/or due to enhanced dissolution of P by organic acids produced during the decomposition
of organic matter(Heenkende and Parama,2010).Singhve et al.,(2000) and Rajegowda et
al.,(2000) reported increase in phosphorus content in mulberry due to application of seri-boost.

Potassium (%)

The potassium ranged from 0.7435-1.8504% with a mean of 1,4365%. The highest potassium
content obtained in Kg (1.8%) was applied with sheep Manure only. Increase in K resulted due
to release of K from organic manures or due to the action of organic acids which promotethe
release of mineral bound insoluble K (Heenkende and Parama,2010). Application of poultry
and goat manures increase the total available potassium which helps in formation of starch and
sugar(Kerenhap et al.,2007).the application of recommended FYM+NPK recorded significant
higher macronutrients in mulberry leaf followed by sheep manure+ recommended FYM
(Rajanna et al.,2000). Increase in N.P and K was also reported by Md. Arifur Rahmanet al,
2018 due to combined application of vermicompost+ chemical fertilizer was also in harmony
with Akca and Sam sunlu.2012.
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Fig 3: Influence of INM practices on Nutrient
content

Nutrient content
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Nitrog
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Phosp
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%
olass

ium
(%)

Treatments | Nitrogen (%) | Phosphorus | Potassium
(%) (%)
K1 0.42 0.05 0.76
K2 0.5908 0.07 0.78
K3 0.868 0.271 1.66
K4 1.0367 0.2938 1.46
K5 0.7565 0.3604 1.44
K6 1.0647 0.26 1.7
K7 1.2609 0.2128 1.24
K8 0.9247 0.15 1.68
K9 1.0647 0.136 1.8
K10 1.764 0.107 1.66
K11 1.3729 0.45 1.62
Mean 1.011 0.2146 1.436
S.Emzt 0.0628 0.0212 0.06136
Range 0.4177- 0.0486- 0.7435-
1.8098 0.4611 1.8504
CD(95.0%) 0.128 0.0432 0.125

Dry matter content(g)

The increase in dry matter is due to luxurious vegetative growth in terms of plant height,
number of leaves, leaf area, stem girth and number of branches. The increased availability
and influence of nitrogen due to beneficial effect of biofertilizers like Azospirillium for
formation of protoplasm, which enhances cell division and cell enlargement(Anita mohanty et
al.,2018). The dry matter content was found in the range of 114.13-486.46g with a mean of
267.881 g. Dry matter was observed higher in leaves of Kg(469.56g) was applied with poultry
manure and was followed by treatment Ks(365.58g),K11(315.389),Ks(308.72g) and
K10(305.979). Increase in dry matter contained was also reported by Chung et al.,2000 and
Purbajanti et al.,2016 that organic manure application supplemented with an adequate amount
of inorganic fertilizer resulted in relatively high dry matter yield of corn( Ali Baghdadi et

al.,2018).
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Table 5: Dry matter content influenced by
INM practices Fig4: Influence of INM practices on Dry
matter content

Treatments Dry matter g plant 500
Mean Rank
K1 114.75' 11 400
K> 161.4" 10
K3 24285e 7 300
Ks 211.92f 8
Ks 365.58°P 2 200%
Ks 308.72¢ 4
K7 261.8¢ 6 100
Ks 469.56° 1
Ko 188.76¢9 9 0
Ko 305.97° 5 ECC mesmon~Nonando
Ku 315.381° |3 - YRR e
O Treatments ry...
Mean 267.881
S.Em# 16.938
Range 114.13-
486.46
CD(95%) 34.503

CONCLUSION

The present investigation inferred that application of organic manure along with inorganic
and biofertilizer significantly influenced all the parameters assayed. Which showed
improvement in the quality and quantity of the leaf of cocoon production .Thus, we should
recommended more use of INM practices in sericulture to have a sustainable sericulture
practices without causing much harm to the soil physico-chemical properties and micro-
environment.
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