
Introduction
Emerging in mid-20th century India, the Green Revolution 
radically transformed agricultural practices by integrating 
synthetic agrochemicals and mechanization to amplify crop 
yields [1]. Despite success in food production, the strategy's 
heavy reliance on agrochemicals triggered ecological damage, 
including soil degradation and microbial decline [2]. Nitrogen-
based fertilizers and livestock are primary contributors to 
agriculture environmental footprint, responsible for emissions 
and nitrate contamination [3, 4]. With over 30% of land 
undergoing degradation agriculture and human health suffer, 
despite intensive farming inputs [5]. Declining soil health and 
�luctuating yields threaten species, cause deserti�ication and 
contaminate resources [6]. 
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	ABSTRACT	
As	contemporary	environmental	challenges	increasingly	threaten	the	sustainability	of	agricultural	production	systems,	natural	
farming	emerges	as	a	cost-effective	and	eco-friendly	solution.	By	employing	agro-ecological	principles,	NF	not	only	bolsters	soil	
health	and	biodiversity	but	also	minimizes	input	costs.	By	improving	microbial	dynamics	and	enzymatic	activity	in	the	soil,	this	
methodology	contributes	signi�icantly	to	climate	change	adaptation	and	resilient	food	production.	A	research	study	was	executed	to	
evaluate	the	in�luence	of	Ghanjeevamrit	and	Jeevamrit	on	two	potted	pansy	cultivars.	The	results	indicated	that	administering	
Ghanjeevamrit	at	an	80	g	per	pot	rate,	along	with	a	10%	Jeevamrit	foliar	application,	yielded	the	earliest	�lowering,	optimized	plant	
height	and	spread,	maximized	�lower	count,	extended	�lowering	duration,	improved	pot	presentability	ratings	and	recorded	the	
highest	 total	 viable	 microbial	 counts,	 in	 addition	 to	 elevated	 soil	 chemical	 properties.	 The	 investigation	 on	 the	 effects	 of	
Ghanjeevamrit	and	Jeevamrit	on	potted	pansy	cultivars	grown	in	mid-hill	settings	has	numerous	limitations.	The	controlled,	small-
scale	experimental	design	limits	the	applicability	of	�indings	to	open-�ield	circumstances	or	other	crop	species.	Furthermore,	the	
study's	short	length	limits	an	evaluation	of	the	long-term	effects	of	these	natural	inputs	on	soil	health,	insect	dynamics,	and	overall	
ecosystem	 sustainability.	 Unstandardized	 preparation	 and	 application	 techniques	 for	 natural	 inputs,	 such	 as	 Jeevamrit	 and	
Ghanjeevamrit,	might	result	in	unpredictable	outputs,	limiting	repeatability	and	scalability	across	agro-climatic	zones.

Keywords:	Pansy,	natural	farming,	jeevamrit,	ghanjeevamrit,	soil	health,	microbial	inoculants,	sustainable	agriculture

Highlights
Ÿ Natural	bio-inputs	showed	signi�icant	potential	in	improving	growth,	�lowering	and	soil	quality	in	potted	pansies	
Ÿ The	use	of	bio-enhancers	accelerated	�lowering,	re�ined	plant	architecture	and	improved	�loral	characteristics.
Ÿ Superior	pot	aesthetics	and	extended	blooming	duration	emphasized	their	ornamental	and	commercial	appeal.
Ÿ Enhanced	microbial	activity	and	enriched	soil	nutrients	con�irmed	the	sustainability	of	natural	farming	in	ornamental	horticulture.

Biomagni�ied residues of agrochemicals in food negatively 
affect human immunity, brain function, and endocrine 
systems[7]. Concerns are rising that continuing chemical-based 
agriculture may cause irreversible damage to soil health. With 
sustainability emerging as a worldwide priority, natural farming 
methods promoted by leaders like Masanobu Fukuoka (Japan), 
Subhash Palekar (India) and Chao (Korea) offer promising 
solutions.Natural farming rooted in agro-ecological principles 
and dependent on cost-effective, farm-derived inputs, presents 
signi�icant opportunities for enhancing the �inancial 
sustainability of agricultural practices while also addressing 
challenges related to food security [8,9,10]. As an agroecological 
strategy, natural farming promotes symbiotic plant cultivation 
with the environment, focusing on structural and agronomic 
aspects. By enriching soil health via crop diversity, mulching, 
nutrient recycling and biotic support, it limits the need for 
synthetic inputs [11]. Additionally, it removes farmer's 
dependency on external markets,  offering �inancial 
independence by forbidding outside purchases [12] with 
microbial inputs to improve soil �lora, enabling nutrient 
mineralization and supporting sustainable yields.
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Viola	×	wittrockiana, widely recognized as the pansy, stands as a 
pivotal species within the �loricultural realm, particularly in the 
global edible �lower industry. Ranked among the top �ive best-
selling bedding plants globally, it thrives as a cool-season crop in 
both advanced and emerging markets [13]. Its pronounced cold 
hardiness and extended �lowering window make it a 
quintessential �loriculture asset, frequently deployed in both 
private horticulture and expansive public landscapes [14]. 
Though inherently perennial  , pansies are frequently cultivated 
as biennials or annuals due to their propensity to grow leggy and 
lose compactness over time [15]. Renowned for their 
multifaceted role in landscape architecture, pansies are 
esteemed for their ability to blanket extensive garden beds with 
a profusion of vibrant shades. Their ability to craft dynamic 
visual displays, especially in early spring, makes them a favored 
choice for bedding schemes, potted arrangements and 
decorative accents in balconies, bay windows, and staircases. 
With their striking heart-shaped foliage and face-like patterns, 
Sakata SMG-II hybrids not only enhance visual appeal but also 
extend into the culinary domain, where their edible foliage and 
blossoms are used in garnishes and crystallized sweets [16]. 
Acknowledging the commercial and edible signi�icance of 
potted pansies, this research aims to cultivate modern hybrid 
strains through the implementation of nature-informed 
agronomic practices to boost vigour and achieve optimal yields 
while assessing their in�luence on overall growth, �lowering and 
potting compost properties, thereby fostering ecosystem 
sustainability.

Materials	and	Methods
Experimental	site	and	planting	material
The research work was executed at Dr. YS Parmar University of

Table	1:	Detailed	description	of	cultivars

Horticulture and Forestry Experimental Research Farm, under 
the Department of Floriculture and Landscape Architecture in 
Nauni, Solan, Himachal Pradesh, India in the year 2020-2021. 
The study area, nestled in the mountainous terrain of the 
Northwest Himalayas, lies at 1276 meters above sea level and is 
mapped at 30°52′02″ N latitude and 70°11′30″ E longitude. 
Annual rainfall ranges from 1000-1300 mm, mainly between 
July and September, with additional precipitation during 
January and February, sometimes accompanied by hail and 
snow. Hybrid seeds of two colour variants sourced from Sakata 
Seed India Ltd., were obtained from a Delhi distributor. Table 1 
provides detailed information about the seeds. Healthy, 
uniform-sized seedlings at the 4-5 leaf stage were transplanted 
into seven-inch pots (one seedling/pot) containing soil, FYM 
and coco-peat substrate (1:1:1, v/v) and subsequently 
watered.Pre-experiment soil chemical properties were 
assessed and listed in Table 2. Pots were kept in full sunlight 
under open conditions. 

Table	2:	Initial	Potting	compost	characteristics

Experimental	details	and	application	protocol
In this experiment, fourteen treatments were employed. 
Adopting three replications and ten pots in each, the experiment 
had been carried out  utilizing a factorial completely 
randomized design.The experiment consists of a factorial 
design, viz., variety and treatment modules.
The details of the treatments are outlined as follows: Factor A; 
Variety (V and V ); Factor B; Treatments (T : Control; T : 1 2 1 2

Ghanjeevamrit @ 40g per pot + Foliar spray of 5 % Jeevamrit; T : 3

Ghanjeevamrit @ 60g per pot + Foliar spray of 5 % Jeevamrit; T : 4

Ghanjeevamrit @ 80g per pot + Foliar spray of 5 % Jeevamrit; T : 5

Ghanjeevamrit @ 40g per pot + Foliar spray of 10 % Jeevamrit; 
T : Ghanjeevamrit @ 60g per pot + Foliar spray of 10 % 6 

Jeevamrit; T : Ghanjeevamrit @ 80g per pot + Foliar spray of 10 7

% Jeevamrit). 

Jeevamrit	and	Ghanjeevamrit	preparation
The formulation of Jeevamrit involved mixing 10 kg of cow dung, 
10 liters of cow urine, 2 kg of black jaggery, 2 kg of pulse �lour 
and 100 g of soil for microbial inoculation. Water was added to 
make up 200 liters and the mixture was stirred twice daily in a 
clockwise motion. After �ive days, the mixture was �iltered and 
the �iltered liquid was applied as a foliar spray (5-10%) every 20

days after transplanting, continuing until peak �lowering. 
Ghanjeevamrit, made from 100 kg cow dung, 1 kg gram �lour, 1 
kg jaggery, 5 L cow urine and a handful of soil was fermented for 
2-3 days, dried and applied as a drench at transplanting, 20-25 
days after and during �lower emergence. Two pinchings were 
performed by removing the apical portion of the plant at 20 and 
40 days after transplanting. Manual irrigation was provided 
using a watering can, adjusting to the climatic needs throughout 
the experiment.

Vegetative	and	�lowering	attributes
Key vegetative traits, including plant height, spread, number of 
leaves and shoots per plant along with �lowering characteristics 
like the days to �irst bloom, number of �lowers per plant, 
�lowering duration and pot presentability were recorded at the 
appropriate stages of data collection.The pot presentability was 
evaluated based on a point system adapted from [22], with each 
parameter receiving points out of a total of 100, as detailed in 
Table 3. From each replication and treatment group, �ive 
randomly selected plants were assessed for both vegetative and 
�lowering attributes.
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Soil	sample	collection	and	analysis	of	chemical	properties
Composite potting compost samples were collected both   
before and after the experiment, dried in the shade, sieved 
through a 2 mm mesh and stored in polythene bags for later 
analysis. A conductivity meter was used to  analyzesoil pH and 
electrical conductivity, while organic carbon content was 
measured by the Walkley–Black method. Available nitrogen (N) 
was determined using the alkaline potassium permanganate 
method, phosphorus (P) by Olsen's method and potassium was 
extracted and measured using ammonium acetate.

Soil	microbiological	properties
At the end of the trial, microbiological properties of the soil were 
examined for each treatment. The viable microbial count of 
potting compost samples was measured using the serial dilution 
spread plate technique [23], with nutrient agar, potato dextrose 
agar and Kenknight&Munaier's medium. The microbial 
population was expressed as colony-forming units per gram of 
soil (cfu/g soil).

Statistical	analysis
Statistical analysis of the data collected throughout the 
experiment was carried out based on the methodology [24]. A 
completely randomized design (CRD) was implemented and a 
two-way analysis of variance (ANOVA) was applied to the 
combined data, with comparisons between treatments 
conducted at a 0.05% signi�icance level. Moreover, using R 
Studio a correlation analysis was conducted to examine the 
relationship between growth, �lowering traits and soil 
properties.

Results	and	Discussion
Vegetative	and	�lowering	attributes
As delineated in Table 4, the array of treatment combinations 
exerted a substantial in�luence on both the stature and 
dispersion of the plants. Treatment T  yielded a remarkable 7

height of 18.52 cm and an expansive spread of 13.60 cm, in stark 
contrast to treatment T , which registered a signi�icantly lower 1

height of 15.52 cm and a modest spread of merely 11.47 cm. In a 
comparative analysis, the variety V  exhibited superior vertical 1

growth at 18.46 cm, overshadowing V  which measured 15.37 2

cm. Nevertheless, V  demonstrated a more pronounced lateral 2

expansion, achieving 12.79 cm compared to V 11.96 cm. 1

Table	3:	Pot	presentability	scoring	criteria	using	a	100-point	system

Within the interplay of these factors, the V T  interaction yielded 1 7

the tallest plants at 20.13 cm, while the V T  combination 2 4

realized the maximum spread at 14.75 cm. Conversely, the most 
modest height was registered in V T  at 20.07 cm, with the least 1 4

spread observed in V T  at 11.39 cm.In the analysis of treatment 1 1

T , the apex values for leaf quantity (30.74) and shoot 7

proliferation (23.15) per individual plant were meticulously 
recorded. In juxtaposition, the cultivar V  yielded 30.64 leaves 2

and 22.00 shoots. 
The repercussions of treatments, varieties and their 
interactions on the emergence of �lowering and the aggregate 
�lower number  were exceedingly signi�icant, whereas the 
interplay between treatment and variety revealed an 
inconsequential effect on �lower count as detailed in Table 5.T  7

achieved the earliest �lowering at 74.35 days, contrasting with 
the control group (T ), which required 78.47 days. Variety V  1 2

emerged earlier at 76.60 days, while V  needed 77.61 days. The 1

V T  interaction reported the earliest emergence at 72.43 days, 2 7

while V T  took the longest at 80.97 days. In terms of the number 1 1

of �lowers, T  produced the highest at 27.40, comparable to T  7 4

26.97, both signi�icantly surpassing other treatments, while T  1

yielded the fewest at 18.07. Variety V  led with 23.49 �lowers, 2

edging out V  23.11.1

Flower size is a pivotal element in the cultivation of potted 
plants, with larger blooms serving as indicators of superior 
display quality and allure. Evaluating the treatment 
combinations, T  yielded the largest bloom diameter at 7.26 cm, 2

statistically similar to T  at 7.06 cm, while T  displayed the 5 7

smallest diameter of 6.75 cm. Among the varieties, V  achieved 2

the maximum �lower diameter of 7.28 cm, in contrast to V  which 1

presented the minimal diameter of 6.73 cm. The length of the 
�lowering period plays a crucial role in determining the lifespan 
of potted plant displays.The maximum �lowering duration was 
noted at 82.78 days for plants treated with 80 g of 
Ghanjeevamrit and a 10% foliar application of Jeevamrit (T ), in 7

stark contrast to the control treatment (T ), which recorded a 1

mere 73.43 days. The variety V  exhibited a superior �lowering 2

duration of 79.83 days over V  at 78.03 days. Furthermore, 1

within interaction effects, the V T  treatment combination 2 7

yielded the longest �lowering duration of 86.10 days, while V T  1 1

presented the shortest duration of 72.20 days. The analysis of 
pot presentability scores (Table 5) indicates signi�icant impacts 
of both treatments and varieties on pot presentability.
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T  recorded the highest presentability score (93.82) which was 7

found to be at par (92.73) in treatment T . On the other side, the 4

control with no application had the lowest presentability score 
(80.02) (T ).Among varieties highest score (87.11), was inV , 1 2

whereas V  had the lowest (86.24) score.Interactions between 1

substrates and varieties didn'tshow signi�icant effects on pot 
presentability scores, yet highest score (94.47) was achieved in 
the V T  treatment, whereas the lowest (79.93) in V T . 2 7 1 1

Soil	chemical	properties
Chemical properties of the substrate  are also greatly in�luenced  
by the experiment as shown in  Table 6. The results obtained 
revealed that none of the treatments had a substantial impact on 
pH and EC of the potting substrate. The application of diverse 
organic sources, on the other hand, was shown to increase the 
soil pH and bring it to a neutral state. The pH and EC values in all 
treatments ranged from 6.52 to 6.93 and 0.67 dS/mto 0.83 
dS/m. A noteworthy maximum of 5.88 % and 5.42 % of organic 
carbon was observed in T  and V whereas the lowest value of7 2 

 soil organic carbon was found to be 4.58 % and 5.24 % in T  and 1

V . Among the interaction effects of treatments and varieties, 1

V T  had the highest organic carbon level (5.92 %) and minimum 2 7

(4.57 %) in V T .1 1

The �indings in Table 7 reveal that the levels of N, P and K in the 
soil were notably in�luenced by the treatment applications.In 
terms of nutrient content, T  yielded an elevated N, P, and K 7

concentration of 424.88 kg/ha, 15.06 kg/ha, and 333.27 kg/ha, 
respectively, whereas T  registered the lowest values at 241.65 1

kg/ha, 9.10 kg/ha, and 211.93 kg/ha. As per the effect of 
varieties, V  exhibited superior nutrient concentrations of 2

nitrogen (338.93 kg/ha), phosphorus (12.15 kg/ha) and 
potassium (260.11 kg/ha), surpassing V  which recorded 1

334.67 kg/ha of N, 11.97 kg/ha of P and 252.14 kg/ha of K. In 
terms of interactions between treatments and varieties, the V T  2 7

combination led to the apex nutrient accumulation (427.87 
kg/ha N, 15.08 kg/ha P, and 337.57 kg/ha K), while the minimal 
values (239.80 kg/ha N, 9.05 kg/ha P, and 208.57 kg/ha K) were 
detected in V T .1 1

Table	4:	Effect	of	sustainable	nutrient	regimens	on	vegetative	characters	of	Viola	×	wittrockiana

Table	5:	Effect	of	sustainable	nutrient	regimens	on	�lowering	attributes	of	Viola	×	wittrockiana
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Table	6:	Effect	of	sustainable	nutrient	regimens	on	pH	and	EC	of	potting	compost

Soil	microbiological	properties
As illustrated in Table 8, distinct treatment regimens 
dramatically affected the microbial consortium within the soil, 
leading to notable shifts in the prevalence of advantageous 
bacteria, fungi, and actinomycetes.   Concerning varietal effects, 
V  varietal impact resulted in the highest microbial population 2

(116.82 ×10⁴ cfu/g), surpassing the lower microbial count of V  1

(113.57 ×10⁴ cfu/g). Among treatment regimens, T  dominated 7

with the largest microbial concentration (127.56 ×10⁴ cfu/g), 
while T  had the least populous microbial presence (104.58 1

×10⁴ cfu/g). Interaction analysis further revealed that the V T  2 7

combination yielded the maximum microbial count (130.62 
×10⁴ cfu/g), while V T  registered the lowest value (103.76 ×10⁴ 1 1

cfu/g).

Discussion
Vegetative	and	�lowering	attributes
Plant height is a crucial factor in�luencing yield potential. The 
increased presence of bene�icial bacteria in fermented 
bioformulations likely fosters enhanced vegetative growth from 
organic amendments, supported by suf�icient nutrient reserves. 
Additionally,  growth hormones in fermented liquid 
formulat ions  have  been demonstrated  to  improve 
photosynthetic dynamics, signi�icantly boosting plant height 
[25]. Nitrogen enhances structural integrity by being a core 
protein element, while phosphorus, crucial for phospholipids, 
boosts nutrient translocation and root geometry, leading to 
improved rhizosphere health and increased plant spread [26]. 
Investigations on African marigold [27] and China aster [28] 
underscored Jeevamrit's pivotal role in promoting signi�icant 
vertical plant growth. 
The signi�icant increase in �lower count per plant can be 
attributed to the high nutrient concentrations (N @ 0.16%, P @ 
0.02%, K @ 0.123%) and growth-enhancing microorganisms 
present in Jeevamrit, which ef�iciently proliferate and enhance 
soil bioactivity. Among NPK, Nitrogen, as the principal driver of 
vital life processes, substantially promotes �lower production, 
synergized by enhanced nitrogen �ixation and phosphorus 
solubilization capacities [26].

The enlargement of �lower size under the in�luence of Jeevamrit 
can likely be attributed to the enhanced nutrient solubilization 
and absorption facilitated by microbial activity.Beyond the 
availability of NPK, the presence of  growth-enhancing agents, 
GA  and IAA in Jeevamrit may have played a pivotal role in 3

augmenting �lower diameter. In our investigation, it was 
elucidated that drench application of Ghanjeevamrit coupled 
with a foliar spray of Jeevamrit, engendered remarkable 
enhancements in overall pot presentation.These �indings 
corroborate the results in the study of petunia [29], which 
underscored that the utilization of Jeevamrit markedly 
enhanced growth dynamics, �loral proliferation and visual 
attractiveness.

Soil	chemical	properties
The experimental analysis focused on evaluating the in�luence 
of various natural farming techniques on the chemical 
composition and biological integrity of soil in potted pansy 
cultivation. It was noted that both the soil pH and electrical 
conductivity (EC) maintained a consistent equilibrium, 
regardless of the application of differing natural agricultural 
inputs. These �indings on soil pH and EC align with [30], who 
noted that only long-term testing alters certain physicochemical 
properties of soil. Enhanced organic carbon content from cow-
based manure was linked to both direct organic input and 
improved root systems, with decomposition boosting levels 
further [31,32] .  Organic  inputs  l ike Jeevamrit  and 
Ghanjeevamrit further boosted OC levels by enhancing 
microbial activity and fostering carbon accumulation. Similarly, 
natural farming inputs in our study led to higher soil carbon 
compared to untreated controls [33]. The application of 
Jeevamrit in garden peas resulted in a marked elevation of soil 
organic carbon content [34].
The incorporation of Ghanjeevamrit and Jeevamrit in our study 
led to a notable increase in the availability of vital nutrients in 
the soil. This enhancement is likely due to accelerated nitrogen 
mineralization, driven by increased microbial activity 
associated with these biological farming inputs [35]. 
Strategically, optimizing the dosage and application timing of
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Table	7:	Effect	of	sustainable	nutrient	regimens	on	potting	compost	parameters	of	Viola	×	wittrockiana

Jeevamrit can signi�icantly enhance soil nitrogen levels, which in turn improves agricultural productivity in natural farming systems 
[36]. Our �indings showed differences in the available phosphorus content among the treatment groups, likely caused by the 
enhanced release of organic acids during mineralization in treatments involving Ghanjeevamrit and Jeevamrit, which increased the 
solubility of indigenous phosphates [37]. Notably, analogous �indings regarding showing an increase in soil phosphorus content are 
consistent with those of [38], who explored Jeevamrit's application in enhancing soil properties under natural farming systems.) 
Research on bioorganic nutrient amendments also corroborates our results, as they examined the effects on residual soil fertility, 
nutrient uptake, and okra yields [39]. Soil potassium levels diminished with organic amendments, attributed to the lack of external 
potassium and plant utilization but this decline was mitigated by the proliferation of micro�lora stimulated by Jeevamrit and 
Ghanjeevamrit[40].

Soil	microbiological	properties
Increased microbial diversity in the soil is most likely driven by 
the combined use of Ghanjeevamrit, Jeevamrit and mulching 
[38]. Ghanjeevamrit was shown to improve soil properties by 
potentially lowering bulk density [41] promoting better 
aeration, and providing carbon as a vital energy source for 
microbial activity [42]. Jeevamrit functions as a potent 
stimulant, nurturing a robust microbial ecosystem that thrives 
in the soil. Enhancements in soil microbiological properties 
attributed to Jeevamrit application as reported by [43]. 
Additionally, [31] highlighted that both Jeevamrit and 
Ghanjeevamrit substantially enhance microbial activity in the 
soil, thus improving nutrient availability for crops. Our results 
reveal a markedly elevated microbial population in the 
Jeevamrit and Ghanjeevamrit treated pots, af�irming its 
bene�icial in�luence on soil microbiology relative to the control 
group.

Correlation	analysis	of	growth	and	�lowering	attributes	of	
Viola	×	wittrockiana	with	soil	properties
In Fig. 1, the correlation matrix highlights both strong positive 
and weak negative relationships between growth and �lowering 
attributes with soil parameters. The correlation values, 
represented by dark blue for strong positives and dark red for 
weak negatives, suggest that soil factors such as pH, EC, organic 
carbon (OC) and nutrient levels signi�icantly affect plant growth 
and �lowering. The matrix shows moderate to strong positive 
correlations between growth parameters and nutrients like 
nitrogen (N) and potassium (K), emphasizing the role of 
nutrient-rich soils in promoting growth. The number of �lowers 
is positively correlated with plant height and spread, while the 
duration of �lowering moderately correlates with growth traits.

Figure	 1. Correlation analysis of growth and �lowering 
attributes of Viola	wittrockianawhich is in�luenced by different 
soil properties (EC- Electrical conductivity OC- Organic carbon, 
N- nitrogen, P- phosphorus, K- potassium, VMC- viable microbial 
count, Plant Ht- Plant height, Plant Spd– Plant spread, Duration- 
Duration of �lowering (darker the colour greater the correlation 
intensity)

Conclusion
The �indings of this analysis revealed that SMG-II White with 
Blotch variety achieved the most commendable results in terms 
of vegetative development, �lowering and potting compost 
quality. 
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The �indings underscore that Ghanjeevamrit at 80 g per pot plus 
10% Jeevamrit foliar spray treatment produced optimal growth 
and �lowering, accompanied by a signi�icant accumulation of 
bene�icial microorganisms. Therefore, this framework is 
recommended for enhancing nutrient availability and fostering 
a robust microbial ecosystem in the soil, thereby augmenting 
the performance of potted pansies. This innovative technology 
i s  v i a b l e  fo r  l a rg e - s c a l e  c o m m e rc i a l  p o t te d  p l a n t 
production,enhancing aesthetic quality and contributing to 
healthful living environments.

Future	 scope	 of	 study:	 To improve the application and 
effectiveness of natural farming practices, future research 
should include long-term, �ield-based investigations of various 
crops and agro-climatic zones. Standardized preparation and 
application processes for natural inputs will improve 
consistency and scalability. Integrating mechanization and 
investigating market access tactics helps promote natural 
farming methods to a larger farmer base.
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