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Abstract

An experiment was conducted at the Forest College and Research Institute, Mettupalayam and a farmer’s field at Annur, Coimbatore district,
to assess the impact of organic manures and chemical fertilizers on mulberry (Morus spp.) leaf yield, quality and cocoon production. Mulberry
is the primary food source for Bombyx mori L. and its nutritional status plays a vital role in sericulture productivity. Excessive reliance on
chemical fertilizers can impair soil health and silkworm performance, while organic amendments offer a more sustainable alternative. The
objective of this study was to evaluate the effectiveness of Integrated Nutrient Management (INM) using sericulture waste compost,
vermicompost and varying levels of Recommended Dose of Fertilizer (RDF) on soil fertility, nutrient uptake, plant growth and leaf yield in two
mulberry cultivars, G4 and S36. The experiment involved treatments combining RDF with organic manures, including seri-waste compost and
vermicompost, applied individually and in combination. Results showed that treatments integrating 75 % RDF with either vermicompost or
seri-waste compost significantly improved plant growth, leaf yield and nutrient uptake compared to control and full RDF alone. Compost-
based treatments also enhanced soil organic carbon and macronutrient content. In conclusion, integrating organic manures with reduced
levels of chemical fertilizers is a promising strategy to improve mulberry productivity, enhance soil health and promote sustainable
sericulture. These findings support the use of enriched seri-wastes as effective nutrient sources in INM programs for mulberry cultivation.
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nutrient-rich with pharmaceutical, cosmetic, biofuel and feed
applications, although their use in India remains limited (6,7). India,
along with China, contributes about 98 % of global silk production,
with India producing 35261 metric tonnes in 2018-19 across all four
commercial silk types: mulberry, tasar, eri and muga (8,9). Mulberry
is the exclusive food source for the domesticated silkworm Bombyx
mori L. and its nutritional quality significantly affects silkworm
growth and cocoon quality (10).

Introduction

India is the world’s second-largest silk producer and the leading
consumer of raw silk (1). It possesses a rich diversity of wild silk
moths, classified primarily by their host plants into mulberry (Morus
spp.), tropical and oak tasar (Terminalia spp.), eri (Ricinus spp. and
others) and muga (Litsea spp.) (2, 3). Commercial silk production is
dominated by mulberry silk, contributing about 90 % of total output,
while the remainder comprises non-mulberry or Vanya silks (1).

Sericulture, practiced in approximately 59000 Indian villages,
supports nearly six million families and plays a vital role in rural
employment, especially for women (4). The production chain
involves silkworm seed generation, host plant cultivation (mainly
mulberry), silkworm rearing and cocoon processing, each
generating significant organic residues (5).

These residues include mulberry cultivation waste, silkworm
excreta and pupae left after cocoon processing. Silkworm pupae are

Excessive use of chemical fertilizers in mulberry cultivation
can reduce leaf quality and cause toxicity in silkworms, whereas
integrating organic manures enhances leaf nutrition and cocoon
traits (11). Sericulture-generated organic wastes, such as seri-waste
compost, offer a sustainable alternative to chemical inputs,
improving soil health and nutrient availability (12). Although
chemical fertilizers boost leaf yield, their long-term use leads to soil
degradation and nutrient depletion (13). Consequently, there is
growing interest in organic and INM strategies that recycle animal-
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and plant-derived residues to restore soil fertility and sustainability
(11,12).

Sericulture generates significant by-products rearing 100
Disease-Free Layings (DFLs) requires 1000 kg of mulberry leaves,
producing 300 kg of litter and 500 kg of biomass residues (14).
Additionally, processing 1 kg of silk yields about 8.014 kg of wet
pupae and 2 kg of dry pupae, which are increasingly explored for
nutraceutical applications (15). Another major by-product, sericin
protein from cocoon degumming, is largely discarded but holds
potential for cosmetic and biomedical uses, with an estimated 250-
300 tonnes of waste generated annually from India’s 1600-tonne silk
production (16).

Annually, 1 ha of mulberry cultivation can generate around
15tonnes of sericultural waste, containing approximately 280-300 kg
N, 90-100 kg P and 150-200 kg K (17). Vermicomposting has emerged
as an efficient method to convert these wastes into nutrient-rich
composts, enhancing soil structure, fertility and microbial activity
(12). Vermicompost derived from sericultural residues using
earthworm consortia such as Eudrilus eugeniae, Eisenia foetida and
Perionyx excavatus contains 1.8-2.0 % N, 0.6-0.9% P and 1.0-1.5%K,
with high micronutrient and microbial content (18, 19).

Despite their rich organic matter content, many sericultural
residues remain underutilized (11). However, composts derived
from silkworm litter and other seri-wastes have shown better
nutrient profiles and agronomic efficiency than conventional
farmyard manure (12, 17, 20). In this context, the present study
evaluates the impact of INM strategies involving organic manures
and chemical fertilizers on mulberry yield, leaf quality and silkworm
performance, with the aim of promoting sustainable sericulture
through improved soil health and nutrient recycling.

Materials and Methods

A field experiment was conducted at farmer’s field, Annur,
Coimbatore district in order to analyze the effect of organic and
inorganic fertilizers on yield and quality of mulberry leaves along
with silkworm rearing traits, cocoon yield and quality. Organic
manures were produced using two methods from seriwaste. They
arediscussed below in detail.

Production of organic manures like seri-compost and
vermicompost from seri-waste

Sericulture waste was collected from one of the silkworms rearing
farm of Annur block, homogenized and around 1 kg of sample was
taken, shade dried, processed and stored for further macro and
micronutrient analysis.

Method of compost for seri-waste using microbes

Sericultural residues, including silkworm litter and leftover mulberry
foliage, were systematically collected and initially spread in uniform
thin layers (Fig. 1). These layers were then supplemented with a
mixture comprising fresh cow dung, ash and water, which was
evenly applied and compacted to facilitate microbial activity. To
enhance the nutrient content of the compost, superphosphate was
incorporated at a rate of 10 kg per metric ton of organic material.
Once the composting pit was filled and the biomass accumulated to
a height of approximately 30-40 cm above the ground, the entire
surface was sealed with a 2.5 cm-thick plaster consisting of a mud
and cow dung mixture, serving as a natural cover to retain moisture
and regulate temperature.

2
Collection of sericulture waste

(silkworm litter + leftover mulberry foliage)

1
Spread waste m uniform thin layers

]

Add mixture of fresh cow dung + ash + water
ﬂ

Add superphosphate (10 kg per ton waste)

Fill compost pit to 30—40 cm above ground
1

Plaster top with mud + cow dung mix (2.5 cm thick)

1

Construct thatched roof to avoid sun & rain
I

Apply effective microbial inoculant (1 kg/ton)

_ J _
Aerobic + anaerobic composting process
1
Compost ready in 3—4 months for use

Fig. 1. Flowchart depicting the microbial composting method for
seri-waste into seri-compost.

To shield the composting site from environmental exposure
such as rainfall and direct sunlight, a thatched roof structure was
constructed. To accelerate the decomposition process and ensure
efficient organic matter breakdown, a microbial inoculant in the
form of an Effective Microbial consortium (EM) was applied at a
dosage of 1 kg per metric ton of organic substrate. By integrating
both aerobic and anaerobic composting techniques, sericulture
farms with one hectare of operational area can generate
approximately 10 to 15 metric tonnes of well-decomposed, nutrient-
rich compost annually.

Vermicompost preparation using sericulture waste

To produce vermicompost, sericulture-derived organic materials
such as silkworm litter and residual mulberry leaves were used as
feedstock. These wastes were initially blended with cow dung slurry
and diluted with approximately 100 L of water per metric ton of
waste to achieve the desired moisture content. The mixture was
then left in open composting pits for a preliminary decomposition
period of 7-10 days. During this phase, the moisture level was
maintained at 30-40 %, which is essential for microbial activity. As
decomposition progressed, the temperature of the biomass rose to
50-60 °C. To prevent thermal stress and microbial death, the
composting material was manually turned once or twice to facilitate
aeration and reduce the internal temperature to optimal levels.

Subsequently, semi-decomposed biomass with a
maintained moisture content of 3040 % was transferred into
composting trenches, each receiving approximately 200-300 kg of
material. A mixed culture of juvenile-stage earthworms-Eudrilus
eugeniae, Eisenia foetida and Perionyx excavates-was inoculated at a
rate of 1.5 kg per metric ton of organic material. It was critical to
ensure that, at the time of worm introduction, the feed had stabilized
to a suitable temperature and moisture range to avoid thermal
mortality. Excessive heat generated during the decomposition
process (>50 °C) necessitated further cooling before worm
inoculation.
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Two to three days post-inoculation, water was sprinkled
regularly to maintain optimal moisture levels, ensuring a conducive
environment for vermicomposting. Protective covers, such as
coconut fronds or green foliage, were placed over the trenches to
minimize water loss due to evaporation and to maintain ambient
conditions. The composting material was manually turned on a
weekly basis to ensure uniform decomposition and aeration.

After a composting period of approximately 6-7 weeks, the
substrate transformed into a dark brown to black, granular
substance-indicating the formation of vermicompost. The mature
compost was harvested and sieved through a mesh to recover the
earthworms and cocoons, which were then reused in subsequent
composting cycles. Prior to harvesting, the material was allowed to
air-dry slightly to facilitate handling and separation.

Thefinal product was characterized by its humus-like texture
-coarse, granular, light in weight and devoid of offensive odours. The
vermicompost was rich in organic matter and contained electrically
charged colloidal particles that enhance the adsorption and
availability of plant nutrients in the soil. It was directly applied to
agricultural fields to improve crop productivity and soil health
without the need for extended storage. The final product was
analysed for macronutrient and micronutrient content and in
comparison, with two different seri-compost.

Details of field experiment

The field experiment was conducted with G4 and S36 cultivars to
assess leaf yield, quality traits and cocoon yield and quality. The
initial soil of G4 was alkaline (pH- 7.4), EC- 0.32 dsm™(non-saline),
organic carbon- 040 % (low), nitrogen - 292 kg ha' (medium),
phosphorus- 15 kg ha*(medium) and potassium- 381 kg ha* (high).
The initial soil sample of S36 was alkaline (pH- 8.1), EC-0.41 dsm,
organic carbon - 0.45 %, nitrogen - 230 kg ha?, phosphorus - 13 kg
ha' and potassium- 281 kg ha™. The treatments listed below were
imposed on mulberry varieties - G4, S36 with three replications using
Randomized Block Design (RBD) and the data were subjected to
Analysis of Variance (ANOVA) using AGRES software.

Treatments were,
T1-100% of RDF
T2 -75% of RDF +25 % Seriwaste compost
T3-50% of RDF +50 % Seriwaste compost

T4 - Seriwaste compost 100 %

T5-Vermicompost 100 %

T6 - Seriwaste compost 50 % + Vermicompost 50 %
T7-75% of RDF +25 % Vermicompost

T8-50% of RDF +50 % Vermicompost

T9-Absolute control

Results and Discussion
Nutrient composition of organic amendments

The macro- and micronutrient contents of different composts are
presented in Table 1 & 2. Compost prepared through EM (T3)
recorded the highest levels of nitrogen, phosphorus and potassium,
followed by vermicompost (T2), indicating enhanced mineralization
and microbial activity due to effective microbial inoculants. Iron and
manganese contents were comparatively higher in vermicompost-
treated sericompost (T2), while copper and zinc concentrations
peaked in EM-treated compost (T3). These results align with findings
from earlier studies (17), suggesting that composting methods
significantly influence the availability of micronutrients due to
differential microbial transformations and humification processes.

Postharvest soil properties

Application of composts led to a notable increase in organic carbon
across treatments for both G4 and S36 cultivars (Table 3 & 4). In G4,
enriched seri-waste compost (T4) achieved the highest soil organic
carbon (SOC), on par with enriched vermicompost (T5) and their
50:50 blend (T6), suggesting that organic inputs are effective in
restoring carbon pools. The trend was similarly observed in S36.
These results demonstrate the composts' capacity to enhance
carbon sequestration and soil health through the addition of stable
organic matter (21).

Soil nutrient availability (N, P, K) followed a similar trend.
Treatments combining reduced fertilizer rates with composts (T2,
T3, T7, T8) matched or exceeded the performance of full RDF (T1).
Notably, T2 (75 % RDF + 25 % seri-waste compost) consistently
resulted in elevated nutrient levels across both cultivars, indicating a
potential synergistic effect between mineral fertilizers and organic
matter that may enhance nutrient retention and availability.

Table 1. Comparison of macronutrient content in seri-waste and two different seri-compost

S.No. Treatments N (%) P (%) K (%)
1. T1 - Seriwaste (Control) 0.97 0.6 0.8
2. T2 - Sericompost (Earthworms) 241 0.8 1.1
3. T3 - Sericompost (EM) 2.78 1.3 1.7
S.Ed. 0.74 0.31 0.44
CD (0.05) 1.62 0.68 0.96
Table 2. Comparison of micronutrient content in seri-waste and two different seri-compost
S.No. Treatments Fe (ppm) Mn (ppm) Cu (ppm) Zn (ppm)
1. T1 - Seriwaste (Control) 931.2 61.0 1.5 12.8
2. T2 - Sericompost (earthworms) 1298.0 479.3 55.8 90.3
3. T3 - Sericompost (EM) 1190.2 463.1 61.3 95.2
S.Ed. 114.09 115.36 13.10 22.87
CD (0.05) 248.6 251.37 28.55 49.81
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Table 3. Effect of fertilizers along with manures on post-harvest soil available nutrient status of G4 cultivar

Treatments Organic carbon (%) Available Nitrogen (kg ha*) Available Phosphorus (kg ha?) Available Potassium (kg ha)
T1 0.41 177.6 129 278.9
T2 0.46 181.0 13.3 286.1
T3 0.55 167.5 11.9 251.3
T4 0.61 162.4 10.9 234.9
T5 0.59 161.5 10.6 231.6
T6 0.58 158.3 10.5 229.8
T7 0.44 178.8 13.1 282.5
T8 0.52 165.9 11.6 248.6
T9 0.39 152.4 9.8 215.4
S.Ed. 0.03 2.80 0.24 6.37
CD(0.05) 0.06 5.93 0.51 13.51

Table 4. Effect of fertilizers along with manures on post-harvest soil available nutrient status of S36 cultivar

Treatments Organic carbon (%) Available Nitrogen (kg ha') Available Phosphorus (kg ha') Available Pottassium (kg ha)
T1 0.42 204.4 11.3 254.3
T2 0.51 210.5 11.6 267.7
T3 0.61 187.6 10.6 230.8
T4 0.68 175.8 9.8 209.7
T5 0.67 172.3 9.7 205.8
T6 0.67 169.5 9.5 203.1
T7 0.49 208.2 11.5 261.6
T8 0.59 182.3 10.5 225.6
T9 0.40 159.7 9.1 190.8
S.Ed. 0.03 3.79 0.17 7.03
CD(0.05) 0.06 8.03 0.35 14.91

Biometric parameters and leaf yield

Biometric observations (Table 5 & 6) indicated that T2 significantly
enhanced shoot length, number of shoots, leaf count, internodal
length and leafyield. This enhancement is likely due to improved soil
structure, moisture retention and nutrient availability induced by
organic amendments. Organic inputs may also influence hormonal
signalling and microbial symbiosis, leading to improved vegetative
growth.

Inboth cultivars, the highest leaf yield during first and second
prunings was achieved in T2, closely followed by T7 (vermicompost-
based) and T1 (100 % RDF). Treatments T3 and T8 also performed
well. These findings underscore that partial replacement of inorganic
fertilizers with seri-waste-based composts can sustain or even boost
biomass production (22), offering a viable strategy for reducing
chemicalinputs.

Table 5. Effect of fertilizers along with manures on biometric parameters and leaf yield of G4 cultivar

Leaf yield Leaf yield
Treatments Sho?(t:rl:)ngth No. of shoots per plant No. °2Le:;'tes per T°f:;"":; of (kg ha? harvest‘l) (kg ha? har:vest")
It cutting 11" cutting
T1 136.2 12.53 26.1 186 7461 7492
T2 141.6 12.9 26.8 192 7562 7628
T3 123.1 10.4 20.1 169 6415 6521
T4 106.2 7.4 17.6 153 6221 6376
T5 105.1 7.3 16.9 151 6201 6305
T6 102.1 7.1 16.8 148 6120 6218
T7 139.2 12.6 26.3 189 7523 7511
T8 121.6 10.2 19.6 162 6316 6418
T9 87.4 6.9 15.2 143 5623 5581
S.Ed. 3.01 0.22 0.39 3.40 33.1 46.5
CD(0.05) 6.36 0.47 0.83 7.61 107.6 110.6
Table 6. Effect of fertilizers along with manures on biometric parameters and leaf yield of S36 cultivar

Leaf yield Leaf yield
Treatments Sho?zrl:)ngth No. °f:£?1‘t’ts per No. oi:fggfs per Tof:;"":s‘ of (kg ha'harvest) (kg ha*harvest?)

I*tcutting 11" cutting
T1 127.6 11.62 15.4 116.4 4492 4629
T2 132.1 119 15.9 119.6 4623 4871
T3 121.2 9.9 13.9 105.4 4310 4386
T4 113.0 7.1 11.9 94.6 3970 3912
T5 111.5 6.9 11.5 91.9 3826 3844
T6 108.4 6.8 11.4 91.2 3798 3785
T7 130.1 11.7 15.7 117.9 4619 4805
T8 119.1 9.8 13.6 104.9 4290 4327
T9 95.4 5.0 8.0 80.4 3380 3410
S.Ed. 2,53 0.16 0.26 2.18 75.2 94.5
CD (0.05) 5.37 0.35 0.56 4.62 176.2 200.3
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Nutrient uptake by mulberry plants

Macro- and micronutrient uptake (Table 7 & 8) was significantly
enhanced by T2 in both cultivars. For G4, uptake of N, P and K
reached 20.84, 5.25 and 11.20 kg ha* harvest™ respectively, while Fe,
Mn, Zn and Cu uptake peaked at 2201.1,593.6,243.5 and 105.2 g ha'
harvest?, similar trends were observed in S36. These results highlight
the compost's ability to enhance root absorption due to better
cation exchange capacity and microbial mobilization of nutrients.
The lowest uptake values were recorded in control plots (T9),
confirming the positive impact of compost amendments (23).

Leaf quality attributes

Chlorophyll a, b, total chlorophyll, carotenoids and leaf moisture
content were all significantly higher in T2, followed closely by T7 and
T1 (Table 9 & 10). These parameters are vital for photosynthetic
efficiency and directly impact silkworm nutrition. The composts
likely contributed to better chloroplast development and osmotic
balance in the leaves, enhancing pigment synthesis and moisture
retention (24). The lowest quality parameters were observed in T9,
underscoring the role of organic inputs in leaf physiological quality.

Silkworm rearing performance

The effects of treatments on silkworm rearing parameters are
summarized in Table 11 & 12. Larval weight, cocoon weight, shell
weight, shell ratio and cocoon yield were significantly enhanced in
T2, with values statistically similar to T7 and T1. T3 and T8 also
showed good performance. For example, larval weights were
highest in T2 across both cultivars, while the lowest values were
found in the control (T9). These results suggest improved nutritional
quality of mulberry leaves under compost treatments, which directly
translates to superior cocoon production and quality (25,26).

Interpretation and broader implications

The superior performance of compost-amended treatments,
particularly T2, may be attributed to the sustained release of
nutrients, improved microbial activity and enhanced soil physical
conditions. Enriched composts provide both macro and micro
nutrients and help mitigate nutrient leaching and volatilization
losses common with chemical fertilizers. Moreover, improved
chlorophyll content and moisture retention in leaves enhance their
palatability and nutritive value for silkworms, positively influencing
rearing success.

Table 7. Effect of fertilizers along with manures on macro and micro nutrient uptake of G4 cultivar

Macro nutrient uptake (kg ha* harvest)

Micro nutrient uptake (g ha* harvest?)

Treatments
N uptake P uptake K uptake Fe uptake Mn uptake Zn uptake Cu uptake

Tl 20.10 5.10 10.72 2131.3 572.9 236.9 101.8
T2 20.84 5.25 11.20 2201.1 593.6 243.5 105.2
T3 19.14 3.65 8.23 1852.5 510.2 181.7 96.2
T4 15.39 2.95 6.62 1458.2 413.6 113.6 90.1
T5 15.01 2.88 6.54 1421.6 401.7 110.2 88.2
T6 14.73 2.81 6.23 1392.0 390.6 108.8 87.9
T7 20.13 5.12 10.90 2150.0 581.0 238.2 102.5
T8 18.51 3.52 7.92 1786.9 493.2 176.9 94.5
T9 11.90 2.63 5.16 1076.2 301.9 98.9 79.2
S.Ed. 0.37 0.07 0.19 33.70 10.85 2.84 2.10
CD(0.05) 0.78 0.16 0.40 71.43 23.01 6.02 4.43

Table 8. Effect of fertilizers along with manures on macro and micro nutrient uptake of S36 cultivar

Macro nutrient uptake (kg ha* harvest?)

Micro nutrient uptake (g ha* harvest?)

Treatments N uptake P uptake K uptake Fe uptake Mn uptake Zn uptake Cu uptake
T1 18.01 4.55 9.89 2070.6 558.1 228.3 91.3
T2 18.73 4.69 10.18 2137.4 577.7 232.8 94.7
T3 16.50 3.09 8.92 1811.8 494.3 202.9 81.9
T4 13.97 2.61 6.73 1672.9 384.5 187.4 72.9
T5 13.87 2.54 6.52 1652.9 379.2 185.1 71.5
T6 13.25 2.48 6.51 1616.2 374.7 182.5 68.9
T7 18.16 4.58 10.12 2112.3 562.7 229.4 92.7
T8 16.16 3.01 8.87 1762.3 474.3 198.4 80.9
T9 9.79 2.07 4.79 1063.5 286.7 167.9 62.4
S.Ed. 0.37 0.07 0.19 33.70 10.85 2.85 2.08
CD(0.05) 0.78 0.16 0.40 71.43 23.00 6.04 4.41

Table 9. Effect of fertilizers along with manures on leaf quality parameters of G4 cultivar

Treatments Chl‘a’(mgg?) Chl‘b’(mgg') TotalChl(mgg') Carotenoids(mgg?) Crude protein(%) Moisture content (%)
T1 1.82 0.51 2.35 0.49 23.10 83.70
T2 1.85 0.56 2.41 0.53 24.21 87.90
T3 1.57 0.37 1.94 0.46 21.72 76.45
T4 1.54 0.34 1.85 0.39 19.09 67.51
T5 1.52 0.31 1.85 0.36 18.63 70.84
T6 1.51 0.30 1.82 0.35 17.90 69.10
T7 1.83 0.53 2.38 0.50 23.70 86.31
T8 1.56 0.35 1.91 0.42 21.53 72.03
T9 1.35 0.27 1.62 0.22 15.78 62.20
S.Ed. 0.03 0.03 0.04 0.03 0.58 2.11
CD(0.05) 0.06 0.05 0.08 0.05 1.22 4.48
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Table 10. Effect of fertilizers along with manures on leaf quality parameters of S36 cultivar

Treatments Chl‘a’(mgg?') Chl‘b’(mgg?) TotalChl(mgg?) Carotenoids(mgg?') CrudeProtein(%) Moisture content (%)
T1 1.58 0.50 2.09 0.36 23.25 86.41
T2 1.61 0.53 2.14 0.41 24.31 89.10
T3 1.33 0.44 1.67 0.30 21.62 81.51
T4 1.26 0.36 161 0.24 18.99 75.01
T5 1.23 0.33 1.58 0.22 18.53 74.11
T6 1.21 0.33 1.55 0.23 18.09 74.05
T7 1.59 0.51 2.10 0.39 23.60 88.25
T8 1.32 0.42 1.64 0.29 21.13 79.42

T9 1.04 0.20 1.35 0.12 15.68 69.71
S.Ed. 0.02 0.02 0.03 0.03 0.33 1.33
CD(0.05) 0.05 0.04 0.07 0.06 1.08 2.81

Table 11. Effect of fertilizers along with manures on silkworm rearing parameters from G4 cultivar

Cocoon yield

Treatments Larval weight (g) Cocoon weight (g) Shell weight (g) Shell ratio (%) (kg ha* harvest™) for 100 dfl
Tl 4,72 2.27 0.46 23.80 93.95
T2 491 2.36 0.58 24.58 97.83
T3 4.48 2.13 0.45 21.13 81.96
T4 4.19 1.90 0.29 18.97 74.23
T5 4.15 1.86 0.35 18.42 73.74
T6 4.10 1.82 0.33 18.24 70.62
T7 4.80 2.30 0.52 24.01 94.17
T8 4.31 2.05 0.38 20.85 78.35
T9 3.75 1.45 0.25 17.34 65.40
S.Ed. 0.13 0.05 0.01 0.40 2.30
CD(0.05) 0.27 0.10 0.02 0.84 4.87

Table 12. Effect of fertilizers along with manures on silkworm rearing parameters from S36 cultivar

Cocoon yield

Treatments Larval weight (g) Cocoon weight (g) Shell weight (g) Shell ratio (%) (kg ha* harvest?) for 100 dfl
T1 4,71 2.25 0.51 21.69 93.61
T2 4.88 2.30 0.52 21.61 95.56
T3 4.49 2.07 0.41 19.81 83.40
T4 4.25 1.84 0.30 17.26 73.43
T5 4.22 1.81 0.29 16.84 71.79
T6 4.20 1.78 0.28 16.45 70.93
T7 4.80 2.28 0.51 21.98 94.73
T8 4.34 2.01 0.40 19.10 80.49
T9 3.91 1.38 0.21 15.22 62.10
S.Ed. 0.10 0.04 0.01 0.45 1.66
CD(0.05) 0.21 0.08 0.02 0.95 3.52

However, the efficacy of composts may vary with soil type,
compost maturity and microbial composition. Clayey soils, for
instance, may exhibit different nutrient dynamics than sandy loams.
Additionally, while enriched composts offer great potential, their
field-scale production, standardization and cost-effectiveness
remain challenges that warrant further research.

Conclusion

This study investigates the utilization potential of annual sericulture
agro-industrial residues in India for enhancing soil health and quality.
The findings indicate that the highest values for biometric traits and
leaf yield in the G4 mulberry cultivar were observed in treatments T2
(75 % RDF + 25 % sericulture waste compost), T7 (75 % RDF + 25 %
vermicompost) and T1 (100 % of the RDF), followed by T3 (50 % RDF
+ 50 % sericulture waste compost) and T8 (50 % RDF + 50 %
vermicompost). A similar pattern was observed in the S36 cultivar.

With respect to leaf quality, nutrient availability, uptake and
silkworm rearing performance, T2 consistently showed superior
results, closely followed by T7 and T1 and to a lesser extent by T3and
T8 in both cultivars. Overall, the results suggest that applying T2, T7,
or T1 can effectively enhance mulberry leaf yield and quality without
compromising soil fertility and sustainability.

Further long-term field trials across varied agro-climatic
regions are essential to validate the scalability and consistency of
these findings. Investigating economic feasibility, microbial
dynamics and residual effects of seri-waste compost on soil health
and subsequent crop cycles will help optimize INM strategies.
Additionally, exploring bio-enhanced versions of seri-waste compost
(e.g., fortified with beneficial microbes or biochar) could offer
improved nutrient efficiency and environmental benefits in
sustainable sericulture systems.

https://plantsciencetoday.online


https://plantsciencetoday.online

Acknowledgements

Authors are very thankful to Department of Sericulture, FC&RI,
Mettupalayam; Forest College and Research Institute,
Mettupalayam and Tamil Nadu Agricultural University, Coimbatore
for their support in conducting experiment and assistance in data
recording. We are grateful to Department of Soil Science and
Agricuttural Chemistry, TNAU, Coimbatore for their continuous
supportand guidance.

Authors' contributions

RR contributed to conceptualization, drafting and review of the
manuscript. MM was responsible for editing. BC contributed to
conceptualization and editing, while RS handled editing. UM, MP, MS
and LMR were involved in review drafting and editing. SV and VS
contributed to editing. All authors read and approved the final
manuscript.

Compliance with ethical standards

Conflict of interest: Authors do not have any conflict of interest
todeclare.

Ethicalissues: None

References

1. Bukhari R, Kour H. Background, current scenario and future
challenges of the Indian silk industry. Int J Curr Microbiol Appl Sci.
2019;8(5):2448-63. https://doi.org/10.20546/ijcmas.2019.805.289

2. Tikader A, Vijayan K, Saratchandra B. Muga silkworm, Antheraea
assamensis (Lepidoptera: Saturniidae): an overview of distribution,
biology and breeding. Eur J Entomol. 2013;110(2):293-300.
https://doi.org/10.14411/eje.2013.096

3. Baishya M, Barman H, Rahman SA. Present status of eri-muga
culture in NE region and related biodiversity resources as tool for
sustainable economic uplifting of seri-stakeholders. Int J Life Sci.
2019;5(3):2284-90. https://doi.org/10.21276/SSR-11JLS.2019.5.3.3

4. Mahesh R, Anil P, Debashish C, Sivaprasad V. Improved mulberry
productivity and resource efficiency through low-cost drip
fertigation. Arch Agron Soil Sci. 2022;68(6):749-63. https://
doi.org/10.1080/03650340.2020.1852552

5. Reddy R, Jiang Q, Aramwit P, Reddy N. Litter to leaf: the unexplored
potential of silk byproducts. Trends Biotechnol. 2021;39:706-18.
https://doi.org/10.1016/j.tibtech.2020.11.001

6. Jaiswal KK, Banerjee I, Mayookha VP. Recent trends in the
development and diversification of sericulture natural products for
innovative and sustainable applications. Bioresour Technol Rep.
2021;13:100614. https://doi.org/10.1016/j.biteb.2020.100614

7. Manjunath RN, Kumar A, Arun Kumar KP. Utilisation of sericulture
waste by employing possible approaches. In: Naeem M, Ansari AA, Gill
SS, editors. Contaminants in agriculture. 1st ed. Cham: Springer
Nature; 2020. p. 385-98 https://doi.org/10.1007/978-3-030-41552-5_19

8. Mushtaq R, Qadiri B, Lone FA, Raja TA, Singh H, Ahmed P, et al. Role of
sericulture in achieving sustainable development goals. Probl
Ekorozwoju. 2023;18(1):215-25. https://doi.org/10.35784/pe.2023.1.21

9. Dey A, Thomson RC. The biomethane generation potential of
wastes and wastewaters from the sericulture, fisheries and agro-
industrial sectors in India. Energy Sustain Dev. 2023;75:40-59.
https://doi.org/10.1016/j.esd.2023.05.001

10. Urbanek Krajnc A, Bakonyi T, Ando I, Kurucz E, Solymosi N, Pongrac
P, et al. The effect of feeding with Central European local mulberry

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

genotypes on the development and health status of silkworms and
quality parameters of raw silk. Insects. 2022;13(9):836.
https://doi.org/10.3390/insects13090836

Saini P, Rohela GK, Kumar JS, Shabnam AA, Kumar A. Cultivation,
utilization and economic benefits of mulberry. In: The mulberry
genome. Cham: Springer Int Publ; 2023. p. 13-56 https://
doi.org/10.1007/978-3-031-28478-6_2

Ghazy UM, Fouad TA, Ahmed GM. Improving productivity of
mulberry trees and silkworm, Bombyx mori L., using vermicompost
application. Int J Ind Entomol Biomater. 2020;40(2):41-50.

Ahmed F. Advanced fertilizer management enhances productivity
and suppresses foliar disease of mulberry plant. MSc [thesis].
Rajshahi: University of Rajshahi; 2021. p. 1-145.

Mala PH, Chandrashekhar S. Influence of application of seri-waste
bio-digestor liquid to mulberry on cocoon parameters of silkworm,
Bombyx mori L. Int J Curr Microbiol Appl Sci. 2020;9(4):116-20.
https://doi.org/10.20546/ijcmas.2020.904.015

Beniwal A, Das M, Mahapatra D, Baro J, Bhattacharyya P, Acharjee S, et
al. Acomprehensive review on the multifaceted applications of mulberry
silkworm pupae: a sustainable resource. J Asia Pac Entomol.
2024;27:102312. https://doi.org/10.1016/j.aspen.2024.102312

Kunz RI, Brancalhdao RM, Ribeiro LD, Natali MR. Silkworm sericin:
properties and biomedical applications. Biomed Res Int.
2016;2016:8175701. https://doi.org/10.1155/2016/8175701

Kalaiyarasan V, Udhaya Nandhini D, Udhayakumar K. Seriwaste
vermicompost-a trend of new sustainable generation-a review. Agric
Rev. 2015;36(2):137-42. https://doi.org/10.5958/0976-0741.2015.00019.7

Ganesan S, Padmapriya G, Debbarma A, De Zoysa AS, Tharudini JH.
Eco-friendly approach for sericulture waste management and
nutrient enhancement using vermicomposting technology to
improve socio-economic status of Karnataka: a review. Asian J
Microbiol Biotechnol Environ Sci. 2022;24(2):357-60. https://
doi.org/10.53550/AJMBES.2022.v24i02.024

Altman GH, Farrell BD. Sericulture as a sustainable agroindustry. Clean
Circ Bioecon. 2022;2:100011. https://doi.org/10.1016/j.clcb.2022.100011

Chen F, Porter D, Vollrath F. Structure and physical properties of
silkworm cocoons. J R Soc Interface. 2012;9(74):2299-308. https://
doi.org/10.1098/rsif.2011.0887

Sharma K, Kapoor B. Sericulture as a profit-based industry-a review. Indian J
Pure Appl Biosci. 2020;8(4):550-62. https://doi.org/10.18782/2582-2845.8210

Kiruthika C, Susikaran S, Bhuvana S, Bharathi BKM, Tamilselvi V,
Rajeswari R. Effect of sericulture wastes on yield and yield
parameters of blackgram (Vigna mungo). Int J Adv Biochem Res.
2024;8(10):1-5. https://doi.org/10.33545/26174693.2024.v8.i82.1686

Shanmugam R, Ramamoorthy K. Effect of recycling of seri-vermicompost on
growth, yield and nutrients of maize (Zea mays). Indian J Agric Sci. 2014;84:982
-6. https://doi.org/10.56093/ijas.v84i8.43106

Emendu ER, Chinweuba AJ, Chinedu O. Analysis of micro and macro
nutrient levels in compost and vermicompost fertilizer formulated
from selected agro-waste and comparative assessment of the
fertilizer efficiencies. Acta Sci Nutr Health. 2021;5(2):54-61.

Ashraf H, Qamar A. Silkworm Bombyx mori as a model organism: a
review. Physiol Entomol. 2023;48(4):107-21. https://doi.org/10.1111/
phen.12421

Marin G, Blessy P, Mary H, Arivoli S, Tennyson S. Effect of
micronutrients on the biochemical contents of mulberry (Morus
alba L., Moraceae) leaves. Curr Agric Res J. 2022;10(3):567-73.
https://doi.org/10.12944/CARJ.10.3.06

Plant Science Today, ISSN 2348-1900 (online)


https://doi.org/10.20546/ijcmas.2019.805.289
https://doi.org/10.14411/eje.2013.096
https://doi.org/10.21276/SSR-IIJLS.2019.5.3.3
https://doi.org/10.1080/03650340.2020.1852552
https://doi.org/10.1080/03650340.2020.1852552
https://doi.org/10.1016/j.tibtech.2020.11.001
https://doi.org/10.1016/j.biteb.2020.100614
https://doi.org/10.1007/978-3-030-41552-5_19
https://doi.org/10.35784/pe.2023.1.21
https://doi.org/10.1016/j.esd.2023.05.001
https://doi.org/10.3390/insects13090836
https://doi.org/10.1007/978-3-031-28478-6_2
https://doi.org/10.1007/978-3-031-28478-6_2
https://doi.org/10.20546/ijcmas.2020.904.015
https://doi.org/10.1016/j.aspen.2024.102312
https://doi.org/10.1155/2016/8175701
https://doi.org/10.5958/0976-0741.2015.00019.7
https://doi.org/10.53550/AJMBES.2022.v24i02.024
https://doi.org/10.53550/AJMBES.2022.v24i02.024
https://doi.org/10.1016/j.clcb.2022.100011
https://doi.org/10.1098/rsif.2011.0887
https://doi.org/10.1098/rsif.2011.0887
https://doi.org/10.18782/2582-2845.8210
https://doi.org/10.33545/26174693.2024.v8.i8a.1686
https://doi.org/10.56093/ijas.v84i8.43106
https://doi.org/10.1111/phen.12421
https://doi.org/10.1111/phen.12421
https://doi.org/10.12944/CARJ.10.3.06

RAJESWARI ET AL

Additional information

Peer review: Publisher thanks Sectional Editor and the other anonymous
reviewers for their contribution to the peer review of this work.

Reprints & permissions information is available at https://
horizonepublishing.com/journals/index.php/PST/open_access_policy

Publisher’s Note: Horizon e-Publishing Group remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Indexing: Plant Science Today, published by Horizon e-Publishing Group, is
covered by Scopus, Web of Science, BIOSIS Previews, Clarivate Analytics,
NAAS, UGC Care, etc

See https://horizonepublishing.com/journals/index.php/PST/
indexing_abstracting

Copyright: © The Author(s). This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution and reproduction in any medium, provided the
original author and source are credited (https://creativecommons.org/
licenses/by/4.0/)

Publisher information: Plant Science Today is published by HORIZON e-
Publishing Group with support from Empirion Publishers Private Limited,
Thiruvananthapuram, India.

https://plantsciencetoday.online


https://plantsciencetoday.online
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/open_access_policy
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://horizonepublishing.com/journals/index.php/PST/indexing_abstracting
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

