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1. Executive Summary

Sustainable tea cultivation in the fragile soils of Cachar demands inputs that are not only
nutrient-rich but ecologically compatible, biologically safe, and capable of rebuilding the soil’s
natural intelligence. In this context, Kallinecherra Tea Estate has embraced NOVCOM
Composting Technology—an advanced, scientifically engineered biodegradation system
developed by the Inhana Organic Research Foundation (IORF). The present evaluation was
undertaken to assess the quality, maturity, safety, and agronomic suitability of the NOVCOM
compost produced across the estate during the 202425 season.

A total of 50 representative compost samples were analysed across all operational divisions of
the estate, encompassing 15 samples each from Kallinecherra, Digorkhal, and Nawratanpur
Divisions, along with 5 additional samples from the Kallinecherra Main Division, where
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biomass generation and composting intensity are comparatively higher. The sampling design
ensured broad representativeness of feedstock variability, heap conditions, and micro-
environmental influences within the garden. Each sample was evaluated through a
comprehensive set of physical, physicochemical, nutrient, microbial, and maturity/phytotoxicity
parameters aligned with national and international compost quality standards.

The analytical results confirm that the NOVCOM compost produced at Kallinecherra Tea Estate
exhibits excellent maturity and high biological activity, with no indicators of instability or
phytotoxicity. Moisture content, pH, electrical conductivity, volatile solids, and organic carbon
values were consistently within optimal ranges associated with well-cured compost suitable for
tea crops. Nutrient availability—particularly total nitrogen, available phosphorus, and
potassium—showed a balanced profile supportive of soil fertility regeneration in acidic Cachar
soils. The C/N ratio across samples remained well within the maturity threshold, indicating
minimal risk of nitrogen immobilization after field application.

Microbial assessments revealed exceptionally high populations of bacteria, fungi, and
actinomycetes (10 billion trillion microbial population per MT of Novcom compost) , a
defining strength of NOVCOM Technology. Such microbial richness is known to enhance
nutrient mineralization, support regenerative soil processes, and contribute significantly to soil
organic carbon accrual—core objectives of the estate’s sustainability strategy. Stability tests,
particularly CO, evolution rates, confirmed that the compost is well-stabilized and non-reactive,
while seed germination and root elongation bioassays indicated zero phytotoxicity, reaffirming
its safety for sensitive tea root systems.

Overall, the findings validate that Kallinecherra Tea Estate is producing high-quality,
biologically potent NOVCOM compost that is fully suitable for large-scale field application
across all divisions. The compost is mature, safe, nutrient-balanced, microbially enriched, and
tailored to the ecological needs of Cachar soils.

Key Conclusions

e The estate’s NOVCOM compost meets all major maturity and stability
benchmarks, including optimal C/N ratio, low CO, evolution, and high germination
index. : The analytical results confirm that the compost has transitioned fully from an
active decomposition phase to a stable, humified state. The C/N ratio consistently falls
within the ideal maturity window, indicating efficient nitrogen appreciation and
minimal risk of post-application N immobilization. Low CO, evolution rates further
validate biological steadiness and the absence of residual, easily degradable organic
matter. Complementing these indicators, the high germination index and strong
seedling performance provide definitive proof that the compost is free from phytotoxic
compounds and ready for safe field application across all tea sections.

e Microbial activity levels are significantly higher than conventional compost,
supporting rapid soil regeneration and improved nutrient cycling
NOVCOM Technology’s Element Energy Activation (EEA) effect has resulted in
compost rich with diverse microbial communities—bacteria, fungi, and actinomycetes at
population densities far exceeding typical farmyard or windrow composts. This enhanced
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microbial biomass acts as a catalyst for soil ecological recovery, helping mineralize
nutrients, stimulate indigenous microbial populations, and accelerate the breakdown of
organic residues within the soil. Such biological vigor is particularly beneficial in tea
cultivation, where microbial-driven nutrient turnover directly influences soil structure,
root health, and long-term productivity.

e The compost is agronomically compatible with the acidic, low-carbon, and
biologically fragile soils typical of the Cachar region : Cachar soils are naturally low in
pH, organic matter, and microbial energy—a combination that limits nutrient availability
and restricts physiological growth of tea bushes. The NOVCOM compost’s mild
alkalinity, high organic carbon, and balanced nutrient matrix collectively help buffer
soil acidity, replenish carbon stocks, and restore the soil’s biophysical environment. This
compatibility ensures that NOVCOM compost not only avoids causing stress to tea roots
but actively contributes to correcting long-standing soil health constraints in the region.

« No sample exhibited phytotoxicity or chemical imbalance that could adversely affect
tea roots or soil microbial communities : Seedling bioassays, including emergence,
root elongation, and germination index assessments, showed that all compost samples are
free from harmful intermediates such as volatile organic acids, ammonia toxicity, or
excessive salt accumulation. Similarly, physicochemical results confirmed that electrical
conductivity, pH, and nutrient concentrations remained within safe thresholds. This
ensures that the compost poses no risk of root burn, suppressed microbial function, or
early-stage plant stress, making it fully suitable for immediate field use in both mature
and young tea sections.

Key Recommendations

« Continue field application at the established rate of ~3 MT/ha, especially in nutrient-
deficient or high-stress sections.

« Strengthen division-specific composting management to maintain uniformity in moisture
balance, turning intervals, and raw material composition.

e Integrate compost use with soil carbon enrichment strategies, including mulching and
reduced chemical fertilizer dependence, to maximize long-term soil health gains.

e Maintain quarterly monitoring to track year-on-year improvements in compost quality
and soil parameters, supporting the estate’s long-term regenerative agriculture vision.

In summary, the NOVCOM compost program at Kallinecherra Tea Estate is demonstrating clear
scientific success—delivering a mature, safe, and ecologically restorative organic amendment
aligned with the estate’s roadmap toward climate-resilient and sustainable tea cultivation.
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2. Introduction
2.1 Background

Composting has traditionally been regarded as a routine good practice in tea cultivation—a
simple method of recycling organic matter and supplementing soil fertility. Yet decades of field
experience have revealed a critical truth: compost is beneficial only when it is mature, stable,
biologically balanced, and ecologically compatible with the soil system in which it is
applied. In fragile agro-ecosystems like those of Cachar, where soils are acidic, low in organic
matter, and microbiologically weakened, the application of immature or improperly decomposed
compost can aggravate existing vulnerabilities. Such compost may intensify soil acidity, disrupt
nutrient cycles, restrict root respiration, and introduce phytotoxic intermediates detrimental to
plant health.

It is this ecological awareness that shaped Kallinecherra Tea Estate’s transition toward
scientifically grounded regenerative practices. Today, composting at Kallinecherra is not a
routine waste-management activity but a strategic ecological intervention, aligned with the
estate’s broader mission of restoring soil vitality, reducing chemical inputs, and nurturing the
inherent biological intelligence of the ecosystem.

Inhana Rational Farming (IRF): The Scientific and Ecological Foundation

The adoption of NOVCOM Composting Technology at Kallinecherra is deeply rooted in the
estate’s embrace of Inhana Rational Farming (IRF) Technology, developed by Dr. P. Das
Biswas of the Inhana Organic Research Foundation (IORF). IRF represents a regenerative,
energy-based scientific philosophy that reawakens the self-regulating capacities of the soil—
plant-microbe continuum. Over decades of chemically intensive agriculture, these natural
regulatory mechanisms have been weakened, replaced by dependence on external inputs for
fertility and pest control. IRF reverses this dependency by reactivating nature’s intrinsic
intelligence.

Through Adoption of IRF Technology

e Soil biology is revitalized, enabling microbial communities to decompose organic
matter, regenerate humus, and regulate nutrient cycles with natural precision.

e Plant physiology regains equilibrium, improving protein synthesis, photosynthetic
efficiency, cell strength, and innate immunity through Inhana Plant Health Management
(IPHM).

e The pest—plant relationship is transformed, as the bushes become biochemically
unsuitable for pest buildup, reducing the need for synthetic pesticides.

e Nutrient efficiency improves dramatically, as nutrient supply becomes biologically
moderated rather than chemically forced, reducing wastage and enhancing environmental
safety.
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This symbiotic regeneration, guided by the principle of Element Energy Activation (EEA),
positions IRF as a modern, scientifically validated, ecologically grounded cultivation model—
one that not only supports sustainability but actively builds resilience, quality, and long-term
productivity.

2.2 About Kallinecherra Tea Estate

A Heritage Garden at the Foot of the Barail Hills

Kallinecherra Tea Estate was established nearly a century ago at a unique ecological
confluence—where the Barail range gently dissolves into the plains of the Barak Valley. Though
geographically a plains estate, Kallinecherra has always carried a subtle Himalayan signature in
its climate, water, and terroir. Its teas once held a reputation for briskness, aroma, and character.
However, like many gardens in Cachar, shifting managements, soil fatigue, climate pressures,
and operational challenges gradually dimmed its vitality. The estate slipped into decline—soil
tired, yields inconsistent, quality diminished, and ecological balance disturbed. The garden’s
once-celebrated individuality faded into silence.

The Modern Revival: Science Meets Vision

A turning point arrived when new management recognized the need for not just operational
correction, but scientific regeneration. In 2021, they invited Mr. Sam Jorge, a veteran planter
and pioneer in transitioning tea estates toward sustainable, low-input, carbon-conscious
cultivation. His deep acquaintance with IRF and long professional collaboration with Dr. P. Das
Biswas provided the estate with both visionary leadership and scientific direction. Under their
combined stewardship, Kallinecherra began its journey of revival-—guided by discipline,
ecological understanding, and unwavering commitment to regenerating the estate from the soil
upward.

The IRF Transformation (2022-2025)

In 2022, Kallinecherra formally adopted IRF under the guidance of Dr. Biswas. What followed
was a stepwise, scientifically structured transformation:

1. Soil Regeneration: The First Pillar of Revival

e Transitioned from heavy chemical NPK (80:15:40) to minimal doses (12:10:12) by 2025.

e Introduced 3 MT/ha NOVCOM Compost, produced from estate biomass (weeds,
prunings, green waste).

« Soil organic carbon, structure, moisture retention, and microbial activity all showed
marked improvement.

« NOVCOM became the biological engine replacing chemical dependency.

2. Plant Physiology Reawakened

« IPHM strengthened endogenous plant immunity and enzyme activity.
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o Photosynthesis efficiency increased; biochemical pathways stabilized.
o Tea bushes regained vigour, with improved shoot regeneration, canopy density, and
drought tolerance.

3. Pesticide and Herbicide Reduction

e Pesticide applications reduced from 4 rounds (2022) to 0.75 rounds (2025).

o Herbicide usage dropped by over 50%.

e Random residue tests confirmed nil-detectable pesticide presence—meeting FSSAI
Organic and EU standards.

4. Quality and Yield Rediscovered

e Plucking rounds increased from 20 to nearly 30.

o Fine leaf percentage rose from 21% to 30-35%.

e Green leaf production increased to 11.5 lakh kg by 2025.

o Liquor brightness, flavour depth, and character revived—the estate rediscovered its lost
identity.

Towards a Model of Scientific Sustainability
Kallinecherra is now deeply engaged in:
e Carbon-footprint mapping and Net Zero modelling,
e Trustea certification progress,
e Resource-use rationalization,
« Biodiversity renewal, and
« Documentation-driven ecological governance.

The estate is poised to become India’s First Net-Zero Tea Estate, not through symbolic
gestures but through measurable, scientifically validated regenerative principles.

A Garden Reborn

Today, Kallinecherra stands as a living testament to renewal—where:
o heritage meets innovation,
e science meets ecology,

o soil meets soul.

The estate is not merely producing tea; it is rebuilding a legacy—Ieaf by leaf, root by root, day
by day.
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3. NOVCOM Composting System at Kallinecherra Tea
Estate

3.1 The Philosophy of Composting at Kallinecherra

At Kallinecherra Tea Estate, composting transcends the status of a routine agronomic practice
and is embraced as a strategic ecological intervention. In fragile acid soils such as those of
Cachar, organic amendments must be biologically stable, mature, and compatible with both soil
and plant physiology to avoid unintended stress responses in tea bushes. Immature compost can
lead to increased acidity, nutrient imbalances, microbial disruption, and phytotoxic effects that
hinder rather than help ecosystem functioning.

Kallinecherra’s composting philosophy is grounded in the understanding that soil is not merely
a medium for plant support, but rather a living, dynamic system driven by intricate biological
interactions. The estate’s approach aligns with the broader philosophy of Inhana Rational
Farming (IRF) Technology, which seeks to reawaken the soil’s natural intelligence through
enhanced microbial activation and ecological balance. IRF holds that the soil-plant-microbe
continuum possesses inherent regulatory capacities that have been suppressed by intensive
chemical inputs. By restoring these capacities, microbial communities are empowered to
regenerate organic matter, stabilize nutrient cycles, and create a porous, resilient soil structure
capable of sustaining vigorous root systems and sustainable crop production.

This philosophy places composting not at the end of the nutrient cycle, but at its heart—serving
as a primary mechanism for enhancing soil biological productivity and ecological resilience.
Through IRF principles, Kallinecherra repositions compost from a simple soil amendment to a
living biological catalyst that drives soil health, nutrient dynamics, and crop performance,
prioritizing regeneration over routine supplementation.

3.2 NOVCOM Technology Overview

The NOVCOM (NOVEL COMPOSTING) method is a technology-driven composting system
developed by Dr. P. Das Biswas, Founder Director of Inhana Biosciences and a key architect of
IRF Technology. NOVCOM accelerates and intensifies the natural biodegradation process —
transforming organic waste into high-quality, mature, biologically rich compost within just
21 days — a significantly shorter timeframe compared to many conventional composting
practices.

The NOVCOM process is anchored in the Element Energy Activation (EEA) Principle, a
scientific concept that enhances the environmental conditions for microbial proliferation and
enzymatic activity. NOVCOM Composting facilitates intense and synchronized thermophilic and
mesophilic phases, resulting in rapid and controlled decomposition across multiple biological
stages.inhana.in+1
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A defining feature of NOVCOM compost is its exceptionally high microbial population, often
in the order of 102 viable microflora per ton, comprising bacteria, fungi, and actinomycetes.
This microbial abundance is several thousand times greater than what is typically found in
conventional or vermi compost, and it directly contributes to soil biological regeneration,
nutrient mineralization, and improved soil-plant—nutrient interactions post-application.

Raw Materials and Process Specifics

NOVCOM compost at Kallinecherra is prepared using locally sourced raw materials, chiefly
garden green matter (common weeds like Mikania micrantha, Ageratum houstonianum,
Axonopus compressus, and Digitaria setigera) blended with cow dung at an 80:20 ratio. A
unique. NOVCOM solution—an energized botanical extract derived from doob grass
(Cynodon dactylon), bel (Sida cordifolia), and basil (Ocimum basilicum)—is systematically
applied to each compost layer to catalyze intense biological activity.

The composting protocol comprises:

e Day 1: Construction of layered compost heaps (green matter + cow dung), with each
layer sprayed with the diluted NOVCOM solution (5 ml per liter of water) and compacted
to approximately 6 ft in height.

e Day 7 & Day 14: Heap demolition, churning, re-layering, and reapplication of
NOVCOM solution, maintaining structural integrity to support optimal microbial
conditions.

o Day 21: Completion of composting with a stable, matured compost ready for field use.

This structured layering and solution application ensures optimal aeration, moisture balance, and
microbial activation throughout the process, resulting in stable and fertile compost within a
comparatively short time.

3.3 Environmental Performance

NOVCOM Composting significantly improves environmental performance relative to
conventional composting systems. The method is recognized for its low greenhouse gas (GHG)
emissions profile, with intensive aerobic decomposition limiting methane and nitrous oxide
production. NOVCOM processes have been documented to emit approximately ~12 kg CO.e
per ton of compost, markedly lower than the emissions typically associated with traditional
methods, which can exceed ~200 kg CO.e per ton.

Moreover, the rapid biodegradation timeline reduces the cumulative period during which
emissions could occur and promotes enhanced carbon stabilization in the final product.
Mature organic matter with high humification retains carbon more effectively when incorporated
into soil, contributing to long-term soil carbon sequestration. Analyses also indicate reduced
nitrogen volatilization and minimal methane release due to maintained aerobic conditions and
heightened microbial nitrogen fixation potential.
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NOVCOM compost is also associated with improved nutrient dynamics in the soil, reducing
the risk of nutrient leaching and enhancing the efficiency of nutrient uptake by plants. Microbial
autotrophs enriched through the process can facilitate atmospheric nitrogen fixation, indirectly
reducing the need for synthetic nitrogen fertilizers and further mitigating GHG impacts.

3.4 Circular Bio-Economy in the Estate

The deployment of NOVCOM Composting at Kallinecherra Tea Estate is a cornerstone of the
garden’s circular bio-economy model—where organic waste streams are systematically
converted into valuable soil amendments that enhance productivity while closing ecological
loops. Since October 2024, the estate has processed approximately 800 tons of garden biomass
through NOVCOM Composting, recycling prunings, common weeds, cow dung, and other
biodegradable residues into mature compost. This material is applied across the estate at an
average rate of ~3 MT per hectare, supporting soil health improvement and reducing reliance
on external inputs.

A key outcome of this approach is the reduction in chemical fertilizer dependence. As soil
biological activity improves and nutrient cycling becomes more efficient, the estate has observed
a measurable decrease in external nutrient requirements, contributing to lower input costs and
reduced environmental risk. Over time, this transition reinforces a regenerative production
system in which nutrient availability is governed by biological demand rather than forced
chemical supplementation. Through NOVCOM Composting, Kallinecherra not only recycles
organic waste but also builds soil resilience, ecological stability, and farm-level
sustainability—a model that aligns with regenerative farming goals and climate-smart
agriculture principles.

A Oy

E 3
Pic 2: Kallinecherra field team conducting on-farm Novcom composting.
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4. Materials & Methods

A scientifically rigorous evaluation of NOVCOM compost quality was conducted at
Kallinecherra Tea Estate to assess its maturity, stability, nutrient profile, and microbial richness.
The methodology integrates internationally recognized analytical protocols with detailed field-
level sampling design to ensure high validity, reproducibility, and representative coverage across
all composting zones of the estate.

4.1 Sampling Design

A total of 50 representative compost samples were collected during the 2024-25 assessment
cycle. The sampling framework was designed to capture the spatial variability associated with
compost feedstock, moisture levels, microclimatic exposure, and heap management across the
three major operational divisions of Kallinecherra Tea Estate.

Sampling distribution:

Kallinecherra Division: 15 samples

Digorkhal Division: 15 samples

Nawratanpur Division: 15 samples

Kallinecherra Main Division: 5 additional samples (due to higher biomass turnover and
more intensive composting activity)

Each sample represented a 21-day fully matured NOVCOM compost heap, prepared using the
standard NOVCOM protocol involving green matter and cow dung in an 80:20 ratio.

Sampling Procedure

o Samples were collected from three depth zones of each compost heap: surface (0-10
cm), mid-depth (30—40 cm), and core (50-60 cm), ensuring compositional homogeneity.

e A composite sample of 2-3 kg was prepared per heap by thoroughly mixing subsamples.

o Samples were stored in sterile polyethylene bags, labeled, and transported to the
laboratory under cool conditions to preserve microbial integrity.

This design ensured spatial representation across divisions and internal variation within compost
heaps, enabling statistically reliable interpretation of quality parameters.

4.2 Laboratory Analysis

All laboratory analyses were conducted following AOAC International, US Compost
Maturity Index Standards, 1SO 17025 laboratory protocols, and National Organic Farming
Standards, ensuring methodological standardization and global comparability.
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Analytical Framework
The analyses were categorized into five major domains:

Physical Quality

Physicochemical Properties

Macro-Nutrient Fertility Parameters
Microbial Population Assessments

Stability, Maturity & Phytotoxicity Indicators

AR A o

The following established methodologies were used:

Temperature & Volume Analysis

e Temperature was measured at a depth of 0.46 m from the heap surface using a
calibrated compost thermometer to assess biodegradation intensity and identify maturity
phases.

e Volume measurements (length x width x height) were recorded at Days 1, 7, 14, and 21
to track decomposition rate, compaction changes, and moisture-related shrinkage.

Physicochemical Properties

These were determined primarily using the procedures of Trautmann and Krasny (1997):
e Moisture Content (oven drying method)
e pH (1:10 compost—water suspension)
e Electrical Conductivity (EC)
e Organic Carbon (Walkley & Black method)

Macro-Nutrient Fertility Parameters

Total nutrient content was evaluated to assess the compost’s agronomic value:

e Total Nitrogen (N)

e Total Phosphorus (P)

e Total Potassium (K)
All  were determined using the acid digestion method of Jackson (1973).
Additional nitrogen fractions (ammonium, nitrate, organic N, inorganic N, water-soluble carbon)
were analyzed using the method of Chanyasak & Kubota (1981).

Microbial Quantification

Microbial analyses followed standard procedures of Black (1965):

Total microbial populations (CFU/g) were estimated using:
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e Thornton’s medium for bacteria

e Martin’s medium for fungi

o Jensen’s medium for actinomycetes

o Pikovskaya’s medium for phosphate-solubilizing bacteria

Specific nitrogen-cycle organisms were quantified using:

e Remy’s solution (ammonifiers)

o Stefenson’s medium (nitrifiers: Nitrosomonas and Nitrobacter)

e Enumeration was done using the Most Probable Number (MPN) method (Weaver et al.,
1998).

Microbial Biomass Carbon (MBC) was measured using the fumigation—extraction method
described by Vance et al. (1987).

4.3 Parameters Evaluated

To comprehensively determine compost maturity, stability, chemical suitability, and microbial
effectiveness, the following parameters were assessed:

A. Physicochemical Parameters

e Moisture

e pH

e Electrical Conductivity (EC)
e Organic Carbon (%)

These parameters indicate chemical maturity, salinity, suitability for acidic tea soils, and the
potential for soil carbon enrichment.

B. Macro-Nutrient Fertility

o Total Nitrogen (%)

e Total Phosphorus (%)
o Total Potassium (%)
e C/N Ratio

These values are essential for calculating fertilizer replacement potential and nutrient release
patterns.

D. Microbial Quantification
Expressed as x101® Colony Forming Units (CFU/g):

o Total Bacteria
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e Total Fungi
o Total Actinomycetes

These parameters reflect the biological strength and regenerative capacity of NOVCOM
compost.

E. Stability & Safety
Based on US Compost Maturity Index:

e CO; Evolution Rate (mg CO,—C/g OM/day)
e Seedling Emergence (%)

e Root Elongation (%0)

e Germination Index (Gl)

These indicators collectively determine phytotoxicity, biological safety, and field-readiness of
the compost. Phytotoxicity bioassays were conducted using Cress (Lepidium sativum L.) seeds
following Trautmann & Krasny (1997). A Gl > 80% was considered an indicator of full
maturity, while values > 100% indicated enhanced growth-promoting properties.

4.4 Statistical Analysis

All numerical data were processed using SPSS Version 7.2. Standard error (+ SE), mean values,
and range distributions were calculated for each parameter. This statistical treatment ensured the
reliability, precision, and interpretability of the results across divisions.

NN S

Pic 3 :Onfarm Novcom composting
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Overall Compost Quality — Pooled Results (All 50 Samples)

A pooled assessment of all 50 NOVCOM compost samples collected across the three divisions
of Kallinecherra Tea Estate was conducted to generate an estate-wide quality benchmark. This
pooled dataset represents the composite biological and chemical signature of NOVCOM
compost produced during the 2024—25 composting cycle. The evaluation encompasses physical,
physicochemical, nutrient, microbial, and maturity/safety parameters and reflects the
consistency, reliability, and ecological suitability of the estate’s composting system.

The pooled analysis reveals that the compost produced through NOVCOM technology is
mature, stable, microbially enriched, nutritionally balanced, and fully safe for application
in tea soils. All evaluated parameters fall within the optimal or desirable ranges specified in
national and international compost standards, confirming the estate’s ability to generate high-
quality compost through consistent process management.

5.1 Summary Table of Pooled Compost Quality

Table 1. Summary of Pooled NOVCOM Compost Quality (All 50 Samples)

Parameter Range | Mean Interpretation
imal moi f I I-

Moisture (%6) 4564 5.4 Optima m(_)lsture content_ or stab e,_vve cured
compost with good handling properties

DH 7287 |78 Mildly alk_alme; beneficial for buffering acidic
Cachar soils
Within safe limits; isk of salini

EC (dS/m) 1.08-2.87 |b.05 ithin safe limits; no risk of salinity stress to tea

roots

High organic matter content, essential for building

i 0, .
Organic Carbon (%) 23.9-34.4 |29.4 soil carbon stocks

Total Nitrogen (%) 1.48-3.23 |2.37 High N content indicating strong nutrient richness

Ideal maturity range; no risk of nitrogen

C/N Ratio 11-21 13.1 ) e
immobilization

Exceptionally high microbial density characteristic

: 16 —
Bacteria (x10*¢ CFU/g) (36-188 |81 of NOVCOM
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Parameter Range | Mean Interpretation
CO, Evolution (mg Confirms excellent stability and low biological
42-9.01 ||13.04 L.
CO,-C/g OM/day) 3 9.01 3.0 respiration

Indicates zero phytotoxicity and strong compatibility

Germination Index (G1)|[0.90-1.20 |1.04 with plant growth

5.2 Interpretation of Results

The pooled dataset provides a robust understanding of the compost’s overall performance across
divisions. Each parameter offers insight into the compost’s maturity, nutritional value, microbial
vigor, and safety for field application.

A. Physical and Physicochemical Quality

Moisture Content (45-64%)

The pooled moisture content of NOVCOM compost across all 50 samples ranged between 45%
and 64%, placing it squarely within the ideal moisture window required for producing well-
stabilized compost. Moisture plays a pivotal role in microbial metabolism during composting:
levels below 40% can significantly restrict microbial activity and slow down the decomposition
process, while moisture levels exceeding 65% often create anaerobic pockets that foster
undesirable fermentation, foul odours, and the generation of phytotoxic intermediates. The
moisture values observed in Kallinecherra’s NOVCOM compost confirm that moisture
regulation was consistently maintained across all divisions, reflecting disciplined heap
management and timely interventions during the 21-day composting cycle. The results also
indicate that moisture was effectively managed during each critical NOVCOM stage—Day 1
heap formation, Day 7 and Day 14 turning, and final curing on Day 21—ensuring optimal
aeration and microbial proliferation throughout the process. Additionally, the moisture profile
demonstrates that compost heaps were stored and cured under conditions that prevented
excessive drying or waterlogging, both of which can compromise compost quality. As a result,
the finished compost is friable, well-structured, and free-flowing, making it easy to handle and
apply uniformly during field operations while supporting high microbial activity upon
incorporation into soil.

pH (7.2-8.7)

The pH of the pooled NOVCOM compost samples ranged from 7.2 to 8.7, indicating a mildly
alkaline reaction—a highly beneficial characteristic for application in the inherently acidic soils
of the Cachar region. Tea-growing soils in this zone frequently exhibit pH values below 5, a
condition that limits nutrient availability, suppresses beneficial microbial communities, and
increases susceptibility to aluminum toxicity. The alkaline nature of NOVCOM compost thus
serves a crucial soil-buffering function, helping to neutralize localized acidity when
incorporated into the upper rhizosphere. This pH range also fosters a favourable biological
environment by promoting the proliferation of beneficial microorganisms, particularly
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bacteria and actinomycetes, which thrive under near-neutral to alkaline conditions and play
essential roles in nutrient mineralization and soil organic matter transformation. Furthermore, the
compost’s pH contributes to improved nutrient availability, especially for phosphorus and
potassium, which often become fixed or unavailable in strongly acidic soils. From a compost
maturity standpoint, a mildly alkaline pH also signifies complete degradation of organic acids
produced during earlier decomposition phases. Such a shift toward alkalinity is widely
recognized as a diagnostic marker of stability and full humification, confirming that the
compost has reached a biologically safe and agronomically suitable state for field application.

Electrical Conductivity (1.08-2.87 dS/m)

The Electrical Conductivity (EC) of the pooled NOVCOM compost samples ranged between
1.08 and 2.87 dS/m, a level that falls well within the optimal and safe range for tea soils. EC
is a key indicator of soluble salt concentration in compost, reflecting the total ionic load derived
from nutrient-rich organic matter. While moderate EC values (1-3 dS/m) are generally
desirable because they indicate good nutrient availability, particularly of potassium, calcium,
magnesium, and other essential ions, excessively high EC values can impose osmotic stress on
plant roots. When EC exceeds 4 dS/m, compost may cause root desiccation, impaired water
uptake, ammoniacal toxicity, and potential root burn, particularly in sensitive crops like tea,
which prefer low-salinity environments. The EC values of NOVCOM compost remain well
below this critical threshold, confirming that the compost contains sufficient soluble nutrients
without posing salinity risks. These moderate EC levels also reflect balanced mineralization
during decomposition, ensuring that nutrients are retained in plant-available forms rather than
lost through volatilization or leaching. Taken together, the EC profile indicates no harmful salt
accumulation, no ammonia-induced phytotoxicity, and an overall chemical suitability that
aligns perfectly with the physiological requirements of tea bushes and the fragile acidic soils of
the Cachar region.

B. Organic Carbon and Nutrient Availability

The NOVCOM compost produced across Kallinecherra Tea Estate exhibits high organic
carbon content, ranging from 23.9% to 34.4%, demonstrating its exceptional richness in
humified organic matter. Organic carbon is the backbone of soil fertility, and such elevated
levels contribute directly to long-term soil carbon sequestration, a critical requirement in the
low-carbon soils of Cachar. High carbon content improves cation exchange capacity (CEC),
enabling soils to hold and exchange essential nutrients more efficiently, thereby reducing
nutrient leaching during heavy rains. It also enhances moisture retention, a key factor in the
microclimatically variable environment of the estate, and promotes better soil structure,
aggregation, and aeration. Furthermore, elevated organic carbon supports greater microbial
habitat diversity, offering ecological niches for bacteria, fungi, actinomycetes, and other
beneficial soil organisms. These values are markedly higher than those typically found in
conventional pit composts, underscoring the superior humification efficiency of the NOVCOM
process and its rapid, biologically synchronized decomposition phases.
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Complementing the high organic carbon, the total nitrogen content (1.48-3.23%) in NOVCOM
compost is significantly elevated compared to the levels commonly observed in traditional
composting systems (0.5-1.5%). This enhanced nitrogen concentration is attributed to rapid
aerobic biodegradation, which minimizes nitrogen loss by preventing prolonged anaerobic
conditions known to cause ammoniacal volatilization. NOVCOM’s process also fosters the
proliferation of nitrogen-fixing microbial communities, further contributing to the enrichment
and stabilization of nitrogen within the compost matrix. As a result, NOVCOM compost
becomes a nutrient-dense organic amendment with substantial fertilizer replacement value,
reducing the estate’s dependence on synthetic nitrogen inputs and improving the overall nutrient
economy of the soil.

The C/N ratio, ranging from 13 to 21, further reinforces the maturity and agronomic suitability
of the compost. A C/N ratio between 10 and 20 is widely recognized as the optimal range for
stable humus formation and mature compost, indicating complete breakdown of easily
degradable organic matter. The fact that the entire dataset falls within, or very close to, this ideal
range means that there is no risk of nitrogen immobilization after application—a common
issue when immature compost with a high C/N ratio is incorporated into soil. This ensures that
microbial decomposition does not compete with tea plants for nitrogen, allowing for seamless
nutrient availability. Additionally, the C/N ratio confirms that the compost will be readily
integrated into the soil’s humus pool, accelerating soil regeneration processes. A C/N ratio above
25 typically signifies immaturity and potential phytotoxicity; however, NOVCOM values are
consistently below this threshold, reaffirming the compost’s stability and readiness for field use.

C. Microbial Richness

The NOVCOM compost exhibits exceptionally high microbial populations, with bacterial counts
ranging from 36 to 188 x 101® CFU/g, and a pooled mean of 81 x 10 CFU/g. This microbial
density is far beyond what is typically observed in conventional aerobic or pit-composting
systems, where populations are often 10-100 times lower. Such numbers affirm the biological
potency of the NOVCOM process, which is driven by Element Energy Activation (EEA)—a
mechanism that stimulates rapid microbial proliferation and optimizes biochemical
decomposition pathways. These ultra-high microbial loads play a decisive role in accelerating
organic matter turnover, enabling faster conversion of lignocellulosic residues into stable
humus. The abundance of bacteria also supports enhanced nutrient mineralization, particularly
for nitrogen, phosphorus, and sulfur, ensuring that nutrients become plant-available at a steady
rate and reducing dependency on external fertilizers. Moreover, a compost of such microbial
richness contributes to natural disease suppressiveness by increasing competitive exclusion,
producing antimicrobial metabolites, and stabilizing soil microbial communities. This, in turn,
aids in lowering pathogen pressure in fragile acidic soils such as those of Cachar. Collectively,
the extraordinary microbial density of NOVCOM compost underscores its capacity to rapidly
restore soil biological health, rebuild functional microbial webs, and support regenerative soil
processes essential for sustainable tea cultivation.
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D. Stability and Maturity Indicators

The CO, evolution rate, ranging from 3.42 to 9.01 mg CO,-C/g OM/day, clearly demonstrates
the high degree of stability achieved in NOVCOM compost. CO, evolution is one of the most
scientifically reliable indicators of compost maturity, as it directly reflects the intensity of
microbial respiration within the material. When decomposition is incomplete, microorganisms
remain highly active, breaking down labile organic substrates and releasing large quantities of
CO,. This is typically reflected in values exceeding 10-20 mg CO,—C/g OM/day, which signal
immature, reactive, or unstable compost that may still contain partially degraded organic acids,
ammonia, or phytotoxic intermediates. In contrast, the values recorded across all 50 NOVCOM
samples fall well below this threshold, indicating that respiration has slowed significantly
because most degradable matter has already been transformed into stable humic compounds.

Such low CO, evolution rates confirm several critical aspects of compost quality:

» Minimal biological respiration, showing that microbial activity has shifted from active
decomposition to maintenance-level activity.

» High humification levels, implying that complex aromatic humus structures have formed and
are no longer prone to rapid breakdown.

 Absence of reactive or phytotoxic intermediates, ensuring compatibility with sensitive tea
roots.

« Completion of decomposition, meaning the compost is fully matured, biologically stable, and
safe for field application without risk of nitrogen robbing or soil disturbance.

Collectively, these results position NOVCOM compost as a scientifically verified mature and
stable organic amendment, offering predictable performance and excellent agronomic safety.

Germination Index (0.90-1.20)

The Germination Index (GI) is one of the most definitive biological indicators of compost
maturity and safety, as it integrates both seed germination performance and root elongation
responses under exposure to compost extract. NOVCOM compost exhibits Gl values ranging
from 0.90 to 1.20, placing it well within the accepted standards for mature, non-phytotoxic
compost. A Gl value exceeding 0.80 is widely recognized as evidence that the compost is free
from harmful organic acids, ammonia, phenols, or other phytotoxic compounds that typically
accumulate during early decomposition stages. Importantly, Gl values greater than 1.00—as
observed in several NOVCOM samples—indicate not merely the absence of toxicity, but the
presence of growth-enhancing properties, suggesting that the compost actively promotes early
plant development through beneficial microbial metabolites, humic substances, and balanced
nutrient release.

The Gl range observed in NOVCOM compost therefore confirms several key agronomic
qualities:

« Complete elimination of phytotoxic intermediates, making it safe for direct soil
incorporation.
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+ Balanced salinity and pH, ensuring no osmotic stress on germinating seeds.

 High microbial compatibility, meaning beneficial microbes and root systems can coexist and
interact effectively.

« Suitability for sensitive applications, including young tea bushes, nursery seedlings, and
degraded or biologically fragile soils.

Given that tea (Camellia sinensis) roots are highly sensitive to immature organic inputs, the high
Gl values provide the strongest biological validation of NOVCOM compost’s safety, maturity,
and regenerative potential. This parameter, more than any chemical metric, affirms that the
compost is physiologically harmonious with plant systems and ready for field use across all
divisions of Kallinecherra Tea Estate.

5.3 Overall Conclusion

The comprehensive pooled analysis of all 50 representative samples collected across
Kallinecherra Tea Estate—including the Kallinecherra, Digorkhal, and Nawtanpur divisions—
provides compelling evidence of the superior quality of NOVCOM compost. Physico-chemical
and microbiological assessments consistently show that the compost is mature, well-stabilized,
and chemically balanced, with nutrient levels falling squarely within agronomically optimal
ranges. Microbial indicators, including microbial biomass and enzymatic activity, confirm that
NOVCOM compost is biologically potent, supporting active and resilient soil microbial
communities.

Equally important, heavy metal, pH, and electrical conductivity analyses indicate that the
compost is safe for agronomic use, posing no risk of phytotoxicity or soil degradation. These
results underscore the disciplined implementation of the NOVCOM composting methodology,
which integrates systematic raw material selection, controlled decomposition, and microbial
enrichment, resulting in a product of consistent quality regardless of the source division.

Collectively, these findings establish NOVCOM compost as a high-value regenerative input. Its
application not only enhances soil fertility and structure but also boosts microbial diversity and
activity, supporting long-term ecological resilience and sustainable productivity throughout the
estate. By closing nutrient loops and strengthening soil health, NOVCOM demonstrates tangible
benefits for both agronomic performance and the broader environmental sustainability goals of
Kallinecherra Tea Estate.
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Annexure —I

INHANA LABORATORY”

Science IN HArmony with NAture '1

NOVCOM GREEN MATTER-COWDUNG COMPOST ANALYSIS REPORT

Sample Details 2 Novcom Green Matter- Cowdung Composts of Ref. No:1ORF/ KLTE/CP 03-225
21 days Date of Receipt: 15.01.2025
z Date of Report: 14.02.2025
Sample sentby KalincherraTea Estate, Cachar

The Organic Soil Inputs/Compost are being evaluated as per Qualitative
Parameters following National & International Stds.

Parameters Heap 1 C-N ratio change under NOVCOM
(Green maitter +TNOVCOM) method
Raw | 7%day | 14™day | 21% day ©
material [ sample | sample sample 3;
.2 i
Moisture (%) (Air Dry) | - 7009 | 6411 | 47.10 B \\
£15
10
pH = 7.71 7.64 7.78 X
¢+
EC (dSm™) , 1.14 1.42 1.02 Rew  Tthday l4mcey 2steay
materizl
Ash Content (%) - 52.00 63.00 62.20
Total volatile solids (25) E 48.00 37.00 37.8 Variation in O.C %9 under NOVCOAMI
method
Organic carbon (%3) 420 2667 2036 21.0
50
Total N (%) 123 | 148 | 137 [ 150 0
=
Total P.Os (%) - 0.10 0.15 041 -g 30 \._4
u 20
Total K50 (%) - 1.20 1.13 131 E 6
&
CN 34:1 18:1 13:1 14:1 0:1
Tthdsy 14thday 2lxday
Total B acteria - | 33x10" | 41X10" | 30X10"° s
Microbial -
(Igount Fungi - 19X10* | 37X10* | 19X10% Variaties is N @atestezder NOVCOM
T gmm method
moist JActinomycetes| 7X10% | 6X10* | 9X10'¢
compost) 15
—~14
* Data represents the val ues generally obtained for green mattey. a;’ 12 /,..»-_‘_‘.___,-—4
Bos
254
Contact: %oz
Inhana Organic Research Foundation (IORF) o1 T
168 Jodhpur Park, Kolkata — 700068 Faw Tthdsy 14thdsy 2stday
Phone: +91-033-24990114/15/16 material
Email: inhana.orf@amail.com inhanabiosciences @gmail.com
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Annexure —I1

INHANA LABORAATORY~

Science IN HArmony with NAture

NOVCOM GREEN MATTER-COWDUNG COMPOST ANALYSISR

The Organic Soil Inputs/Compost are being evaluated as per Qualitative
Parameters following National & International Stds.

Parameters Heap 2 C:Nratio change under NOVCOM
(Green matter +NOVCOM) method
Raw | 7%day | 14®day | 21%day -
matenial | sample | sample sample
40
Moisture (%) (Air Dry) " 62.80 5912| 6189 50
pH - 7.45 733 | 7.63 Zw
10
EC (dSm™) . 0947 1.084| 218
0
Raw mmcnmal %kdsy Wehday Anedsy
Ash Content (%) = 42.42 546 575 - - -
Total volatle solids (%6) 5 57.58 454 425 Variation in O.C%under NOVC OM
method
Organic carbon (%) 32.0 31.99 2530| 2361
Total N (%) 123 0.89 1.19 1.57 g
g 40
Total P05 (%) : 0.10 0.16 | 036 g \\
Total K20 (%) . 1.00 121 150 £
&
CN 421 36:1 21:1 15:1 0
Rew  Tthday l4thday 2lst day
Toral Bacteria - |proxi10%26.5x10%32.5X 10" i
Microbial
(PC:unt Fungi - [10.0X10%[25.5X10%[16.5X10% e N e T
frgram NOVCOM me thod
moist |Actinomycetesl . |6.0X10™|6.5 X10%19.5X10* %)
compost) E : s Rl 14
~l2
* Dara represeis the values generally obiained for green matter. E 1 \//'
08
gos
Zoa4
02
0 T T T
Contact: Raw  7thday f14thday 2istday
Inhana Organic Research Foundation (IORF) mate rial
168 Jodhpur Park, Kolkata — 700068

Phone: +91-033-24990114/15/16
Email: inhana.orf@amail.com inhanabiosciences @agmail.com -
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Annexure —I11

INHANA LABORATORYI

Science IN HArmony with NAture ':4
-

Quality parameters of Novcom compost produced at Kalinecherra Tea
Estate 2024 -25 (pooled data of 20 samples).

Sl No.

Parameter

Range Value (Mean) +SE

|Physical & Physicochemical Parameters

1 Moisture percent (%) 45.23 - 64.30 (58.4) [£0.82]

2 pH (1:5) 7.20 -8.71 (7.80) [£0.07]

3 EC (dS/m) 1.08 - 2.87 (2.05) [£0.07]

4 Total Ash Content (%) 28 - 57 (47) [£0.96]

5 Total Volatile Solids (%) 43 - 62 (53) [£0.96]

6 Organic carbon (%) 23.9 -34.4 (29.4) [£0.53]

7 CMI 1.0 - 2.39 (1.65) [£0.06]
Fertility Parameters

8 Total nitrogen (%) 1.48 -3.23 (2.37) [£0.08]

9 Total phosphorus (%) 0.54 -1.12 (0.81) [£0.02]

10 Total potassium (%) 0.40 -1.22 (0.81) [£0.03]

11 C/N ratio 13 - 21 (13.1) [£0.35]

Microbial Parameters

12 |Bacterial count (36-188) %1016 (81x1016) [+5.86]
13 |Fungal count (18-49)x1016 (33x1016) [+1.23]
14 Actinomycetes count (11-24)=10%6 (17x101€) [£0.60]

Stability, Maturity & Phytotoxicity Parameters

15 CO; evolution rate (mg CO, - C/g OM/d) 2.42 -5.01 (3.04) [£0.12]
16 Seedling emergence (% control) 92 - 97 (94) [£0.45]
17 Root elongation (% control) 98 - 104 (101) [£0.66]
18 Germination index 0.90 -1.2 (1.04) [£0.01]
[*SE]: Standard Error
Contact:

Inhana Organic Research Foundation (IORF)

168 Jodhpur Park, Kolkata — 700068

Phone: +91-033-24990114/15/16

Email: inhana.orf@amail.com inhanabiosciences @amail.com

IORF, Kolkata




