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Abstract

Soil health is fundamental for sustaining agricultural productivity and maintaining ecological balance. The increasing environmental
concerns associated with intensive agricultural practices have encouraged the exploration of alternative farming systems that promote
soil health and ecological sustainability. Natural farming is one such approach which emphasizes the use of locally prepared biological
inputs to enhance soil fertility while minimizing reliance on synthetic fertilizers. The present study was conducted during 2023 cropping
season at the Subhash Palekar Natural Farming (SPNF) research farm of Dr. Y.S. Parmar University of Horticulture and Forestry, Nauni,
Solan (HP), to evaluate the effect of natural farming formulations on soil physiochemical and microbial properties. The experiment
consisted of twelve treatment combinations involving three levels of ghanjeevamrit (0, 1.0, 1.5 t/ha) and four concentrations of jeevamrit
spray (0, 10, 15 and 20%), arranged in a factorial randomized complete block design with three replications. Soil parameters including
pH, electrical conductivity, organic carbon, available nitrogen, phosphorus, potassium and microbial populations were also analyzed.
The results indicated that G,J, and G,J, showed relatively better performance in improving nutrient availability and microbial counts,
this showed that natural farming inputs improved soil fertility and microbial activity compared to the control.
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Introduction
Soil is a fundamental natural resource, supporting a variety
of ecosystem goods and services, thereby sustaining life
on earth. Although the role of soil in crop production
has long been acknowledged, broader recognition of
its ecological functions- such as carbon sequestration,
water purification, groundwater recharge, control over
population of pathogens, biological nitrogen fixation and
biodiversity conservation has emerged only in the recent
past. The complexity of soil processes has led researchers
to regard soil not merely as a component of ecosystems
but as an ecosystem in its own (Laishram et al., 2012).
However, modern input- intensive agriculture, driven by
synthetic fertilizers, pesticides and extensive monocropping
has substantially increased food production. This yield-
oriented strategy has imposed serious environmental
issues, a decline in biodiversity and weakened the essential
ecosystem functions, which are necessary for sustainable
agriculture (Tscharntke et al., 2021). Therefore, farmers are
exploring alternative farming practices which are affordable,
economical and eco-friendly.

Natural farming is an approach that emphasizes on
ecological self- reliance and minimizes dependence on
externally purchased farm inputs. Instead of commercial
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fertilizers and pesticides, farmers adopt locally prepared
botanical extracts and innovative crop management
practices for the natural regulation of pests and diseases. By
reducing the need for costly agrochemicals, this system
lowers production expenses, enhances farm profitability
and contributes to improved soil health. Furthermore,
most inputs required for natural farming are inexpensive
and easily accessible within local communities, which
further reduces financial burden on farmers (Food and
Agriculture Organization, 2020). The SPNF framework
is built upon four foundational components- jeevamrit,
beejamrit, wapasa and acchadana. Unlike conventional
farming, Natural farming does not depend on chemical
or external organic fertilizers. Instead, soil nutrients
become available through natural biological processes,
where microbes and earthworms decompose organic
matter and release nutrients in plant- available forms.
This natural process supports soil biological activity,
enhances agrobiodiversity, conserves water and lowers
environmental impacts such as carbon and nitrogen
emissions. Microbial formulations like jeevamrit and
beejamrit serve as key inputs for enriching soil health. These
inoculants supply beneficial microorganisms that improve
soil fertility and stimulate plant growth. The system focuses
on multiplying and sustaining these native microbial
populations without relying on synthetic inputs.

Soil microbes play a critical role in nutrient recycling
and stimulate plant growth (Sreenivasa et al., 2010). The
microbial communities include beneficial bacteria, nitrogen
fixers, phosphorous solubilizers, fungi and actinomycetes,
which together enhance nutrient mobilization and produce
plant growth- promoting substances along with essential
micronutrients (Devakuamar et al., 2014). Indicators
such as soil texture, bulk density, porosity, pH, electrical
conductivity, soil organic carbon, macro-and micro nutrients
availability and microbial biomass are widely accepted as
reliable measures of soil fertility and soil health (Sharma
et al., 2023). In this context, the present study focuses on
acomprehensive assessment of key soil physical, chemical
and biological parameters to determine soil fertility status
and to understand how management practices influence
overall soil quality. Such analysis provides scientific insights
necessary for optimizing crop production while conserving
soil resources for future generations.

Materials and Methods

The experiment was carried out during the 2023 cropping
season at the SPNF research farm of Dr. YS Parmar University
of Horticulture and Forestry, Nauni, Solan, HP, to evaluate
the influence of natural farming inputs on soil health and
microbial dynamics. The experiment consisted of two
factors, namely ghanjeevamrit and jeevamrit, arranged
in a factorial combination. Factor 1 included three levels
of ghanjeevamrit applications: G, (no ghanjeevamrit

application), G, (ghanjeevamrit applied at 1.0 t/ha) and G,
(ghanjeevamrit applied at 1.5 t/ha). Factor 2 comprised four
concentrations of jeevamrit spray: J, (no jeevamrit spray), J,
(jeevamrit spray at 10%), J, (jeevamrit spray at 15%) and J,
(jeevamrit spray at 20%). The combination of three levels of
ghanjeevamrit and four levels of jeevamrit resulted in twelve
treatment combinations in total. A factorial randomized
complete block design with the three replications was
adopted, and all plots were managed uniformly except
for treatments variations. Before giving the treatments,
soil samples were composited from 0 to 15 cm depth and
analysed to determine initial fertility status, including soil
pH, which was determined using 1:2 soil water suspension by
an electrical digital pH meter (Jackson, 1973), EC which was
determined by using the supernatant extract of a suspension
mixture employing a conductivity meter (Jackson, 1973),
organic carbon which was determined by dichromate
oxidation and titration with the ferrous ammonium sulphate
method of Walkley and Black (1934) and available N was
determined by the alkaline potassium permanganate
method of Subbiah and Asija (1956) and available P and K
was determined by the method suggested by Olsen et al.,
1954.Biological evaluations was performed by enumerating
bacteria, fungi and actinomycetes using serial dilution
plating (Subba Rao, 1999), where soil suspension were
diluted, inoculated onto solid media, incubated and colony
numbers calculated as cfu per gram of soil. Table 1 showed
the physio-chemical and microbial analysis of soil before
planting the crops. The data recorded was analysed by using
MS-Excel & OPSTAT. The mean value of data was subjected
to analysis of variance as described by Panse and Sukhatme
(2000) for randomized complete block design (Factorial).

Results and Discussion

Soil pH
Soil pH plays a critical role in regulating nutrient availability,
microbial activity and overall soil fertility, thereby influencing

Table 1: Physio- chemical properties and microbial analysis of soil
before planting the crops

Parameters Result
Soil pH 6.93
Soil EC (dSm™) 0.21
Soil OC (%) 0.93
Available N (kg ha™) 2784
Available P (kg ha™) 48.01
Available K (kg ha™) 294.7
Total microbial count

Bacteria (107 cfu/g of soil) 92.00
Fungi (102 cfu/g of soil) 7.00
Actinomycetes (10*cfu/g of soil) 11.00
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crop growth and productivity (Barrow et al., 2023). The
data recorded from present investigation revealed that
individual effect of ghanjeevamrit on soil pH ranged from
7.00 to 7.04 and it ranged from 6.99 to 7.05 in case of
jeevamrit. The data related to soil pH is presented in Tables 1
and 2. The highest pH value was recorded 7.11 for the
treatment G J; (Ghanjeevamrit @ 1.0 t/ha + No Jeevamrit)
followed by G,J, (7.07). The lowest value was obtained in
G,J, (6.94). Most essential nutrients remain readily available
within the pH range of 6.0 to 7.5. The slight increase in soil
pH has been observed in some of the treatments which
may be attributed to the addition of organic materials and
microbial metabolites present in these formulations, which
can influence soil buffering capacity and microbial activity.
Poddar et al. (2017) and Nagar et al. (2016) also observed
similar results in their studies.

Electrical conductivity (dS/m)

The data recorded for different treatments revealed that
the individual effect of ghanjeevamrit on soil conductivity
ranged from 0.197 to 0.220 dS/m and in case of jeevamrit it
ranged from 0.193 to 0.214 dS/m. The highest value of EC
was recorded G J, (Ghanjeevamrit @ 1.0 t/ha +Jeevamrit spray
@ 10%) having value (0.243 dS/m) followed by G,J, (0.230
dS/m). The lowest value was observed for treatment G,J,
(0.186 dS/m). The data recorded for electrical conductivity of
the soil is presented in Tables 1 and 2. Organicamendments
often contribute small amounts of soluble salts, which
can temporarily increase soil EC during the mineralization
process. However, the changes in EC remained non-
significant, which may be due to low salt content of these
natural inputs. Moreover, microbial activity stimulated by
these natural farming formulations may enhance nutrient
cycling without causing excessive accumulation of soluble
salts. These results are in line with the earlier findings of
Kumari et al. (2019) and Rai et al. (2014) who also observed a
non significant soil EC with the addition of organic manures.

Organic carbon (%)

The data recorded for organic carbon showed a significant
impact of varying levels of ghanjeevamrit and jeevamrit
individually. However, the effect of their interaction was found
non-significant. The data on different levels of ghanjeevamrit
showed that the maximum percentage of organic carbon
(1.15) was recorded for the treatment G, (Ghanjeevamrit @
1.5 t/ha) which was statistically at par with G, (Ghanjeevamrit
@ 1.0 t/ha) having 1.12 % of organic carbon. However, the
treatment G, (No Ghanjeevamrit) was recorded for the
minimum percentage of organic carbon (1.08).

The data for different levels of jeevamrit showed that the
maximum percentage of organic carbon (1.17) was observed
for treatment J, Ueevamrit @ 20%) which was statistically at
par with J,Jeevamrit spray @ 15%). J  was observed with the
minimum percentage of organic carbon (1.03).

The interaction effect of ghanjeevamrit and jeevamrit on
organic carbon was found non-significant. However, the
maximum and the minimum percentage of organic carbon
was 1.21 and 0.99 for treatment G,J, (Ghanjeevamrit @ 1.5t/
ha + Jeevamrit @ 15%) and G,J, (No Ghanjeevamrit + No
Jeevamrit) respectively. The data related to organic carbon
is presented in Table 2. This increased organic carbon
content might be possible due to organic matter from mulch
decomposition, intercrop biomass and decomposition of
fallen leaves was added to the system. These materials
supply additional carbon substrates to the soil, which can
contribute to the accumulation of soil organic matter and
improve the carbon pool in the soil system. These results
align with the earlier findings of Nagar et al. (2016). Similar
results were also observed by Poddar et al. (2017) in their
studies. Other than this the rise in soil organic carbon can
also be attributed to the high carbon content of the natural
farming formulations used, like beejamrit, jeevamrit and
ghanjeevamrit. Similar findings were observed earlier by
Patel et al. (2018) in their studies, they also observed that
the application of organic growth stimulants like jeevamrit
and panchgavya to the soil increased organic carbon level,
thereby enhancing organic matter content. Sharma et al.
(2016) in their studies also used cow urine in all fermented
liquid organic manures led to an increase in soil organic
matter content when applied to the soil.

Available nitrogen

The different levels of ghanjeevamrit showed significant
results, treatment G, was recorded with maximum
available nitrogen (298.98 kg/ha) followed by treatment G,
(Ghanjeevamrit @ 1.5 t/ha) having 293.68 kg/ha. However, the
minimum nitrogen content (286.97 kg/ha) was recorded in
G, (No Ghanjeevamrit). Among different levels of Jeevamrit,
the maximum and the minimum available nitrogen 302.19
kg/ha and 280.72 kg/ha was observed for treatment J,
(Jeevamrit @ 20%) and J, (No Jeevamrit) respectively.
The data observed for different treatment combinations
showed that the maximum available nitrogen (307.57 kg/
ha) was found in G,J, (Ghanjeevamrit @ 1.5 t/ha + Jeevamrit
spray @ 15 %) followed by G_J, (Ghanjeevamrit @ 1.5 t/ha +
Jeevamrit @ 15%) which is 305.32 kg/ha, minimum available
nitrogen (279.40 kg/ha) was recorded for treatment G,J,(No
Ghanjeevamrit + No Jeevamrit). The effect of varying dosages
of ghanjeevamrit, jeevamrit, their interactions on available N
in soil is presented in Table 3.

Increased microbial activity accelerated the
decomposition of organic residues and promotes nitrogen
mineralization, thereby increasing the availability of
nitrogen in the soil.

Available phosphorus
The different doses of ghanjeevamrit showed significant
results. The maximum (60.55 kg/ha) and the minimum
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(53.41 kg/ha) available phosphorus was observed in G,
(Ghanjeevamrit @ 1.5 t/ha) and G (No Ghanjeevamrit). The
data which was recorded for different levels of jeevamrit
showed treatment J, (Jeevamrit spray @ 20%) with the
maximum available phosphorus (58.90 kg/ha) and the
minimum phosphorus (50.88 kg/ha) was observed in J,
(No Jeevamrit). The interaction effect of ghanjeevamrit
with jeevamrit levels showed non- significant effect and
recorded the highest in G,J, (Ghanjeevamrit @ 1.5 t/ha +
Jeevamrit spray @ 15%) having value (60.55 kg/ha). The
lowest (49.27 kg/ha) available phosphorus was observed
for G J,. The effect of varying dosages of ghanjeevamrit,
jeevamrit, their interactions on available P in soil is
presented in Table 3.

Potassium (Kg/ha)

The different levels of ghanjeevamrit showed significant
results and the maximum available potassium (317.29 kg/
ha) was observed in G, (Ghanjeevamrit @ 1.5 t/ha), which
was statistically at par with G, (313.79 kg/ha). However, the
minimum (303.75 kg/ha) available potassium was recorded
in treatment G, (No Ghanjeevamrit). Among different levels
of Jeevamrit, significantly higher potassium (317.00 kg/ha)
was observed under treatment J, (Jeevamrit spray @ 20%)
which was statistically at par with treatment J, (Jeevamrit
spray @ 15%) and minimum potassium content (305.61 kg/
ha) was recorded under treatment J  (No jeevamrit). The data
which was observed for interaction between different levels
of Ghanjeevamrit and Jeevamrit showed that maximum
available potassium (323.41 kg/ha) was observed in G,J,
(Ghanjeevamrit @ 1.5 t/ha + Jeevamrit spray @ 15%) which
was statistically at par with G,J, (322.66 kg/ha), G,J, (318.82
kg/ha) and G,J, (316.60 kg/ha). However, the minimum
available potassium (295.53 kg/ha) was recorded in G,J,
(No Ghanjeevamrit + No Jeevamrit). The effect of varying
dosages of ghanjeevamrit, jeevamrit, their interactions on
available Kin soil is presented in Table 3. The solution gives
all the necessary nutrients, vitamins and amino acids that
also helps in breakdown organic waste. Jeevamrit, with lots
of microbes is good for encouraging microbial growth in the

soil which ultimately makes nutrients in plant available form.
As already observed in the earlier study by Chandrakala et
al. (2011) that combined application of beejamrit +jeevamrit
+ panchagavya resulted in significantly higher uptake
of nitrogen, phosphorous and potassium. Additionally,
the combined use of FYM with beejamrit + jeevamrit +
panchagavya led to significantly higher dehydrogenase
activity in capsicum plants.

Bacterial counts (107 cfu/g of soil)

The different levels of ghanjeevamrit showed significant
results. The highest bacterial population (108.58 x 107 cfu/g
soil) was recorded in G, (Ghanjeevamrit @ 1.0 t/ha), which was
statistically at par with G, (107.75 X 107 cfu/g soil). However,
G, (No Ghanjeevamrit) was observed with the minimum
bacterial population (102.50 x 107 cfu/g soil). The data which
was observed for different levels of jeevamrit revealed that
the highest bacterial population (111.56 X 107 cfu/g soil) was
foundin J, (Jeevamrit spray @ 20%) which was statistically at
par with J, (Jeevamrit spray @ 15%). However, the minimum
bacterial population (100.33 x 107 cfu/g soil) was found in
J, (No Jeevamrit). The interaction effect of ghanjeevamrit
with jeevamrit levels showed non- significant effect and
maximum bacterial population (117.67 x 107 cfu/g soil) was
recorded in G,J, (Ghanjeevamrit @ 1.0 t/ha + Jeevamrit spray
@ 20%) followed by G,J, (114.33 x 10’ cfu/g soil). However,
the lowest bacterial population (97.33 x 107 cfu/g soil) was
observed in G J The data related to bacterial population in
soil is presented in Table 4 and Figure 1 (A) represented the
bacterial population grown in nutrient agar. These natural
farming formulations provide readily available carbon
sources and energy for microbial growth, which promotes
the proliferation of soil bacteria.

Fungal counts (10? cfu/g of soil)

The results showed significant impact of varying levels of
ghanjeevamrit and jeevamrit both individually. However,
the effect of their interaction was found non- significant.
The maximum fungal population (18.08 x 102 cfu/g of soil)
was recorded for treatment G, (Ghanjeevamrit @ 1.5 t/ha)

(A) Bacteria-107 cfw/g of soil

(B) Fungi-10? cfu/g of soil

(C) Actinomycetes-10° cfu/g of soil

Figure 1: Microbial colonies isolated from soil samples using the serial dilution spread plate technique. (A) Bacterial colonies grown on Nutrient
Agar, (B) Fungal colonies grown on Potato Dextrose Agar (PDA), (C) Actinomycetes colonies grown in Kenknight and Munaier’s medium (KNM)
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and the minimum fungal population (9.83 x 102 cfu /g of
L3 soil) was recorded in treatment G, (No Ghanjeevamrit). The
é RIES %) ] data recorded for different levels of Jeevamrit revealed that
gl g ¢ treatment J, (Jeevamrit @ 20%) showed the highest fungal
s, - . population (15.22 x 102 cfu /g of soil) which was statistically
u‘s:, § g ; at par with J, Ueevmarit @ 15%) and J, Jeevamrit @ 10%),
" respectively. However, J, was registered the minimum
'§ 2 ® 10 % fungal population (12.44 x 102 cfu /g of soil). The data which
§ 8 § 5 g was recorded for the interaction effect of different levels
é - o e of Ghanjeevamrit and Jeevamrit showed maximum fungal
% 2l 23 population in G,J, (Ghaneevamrit @ 1.5 t/ha + Jeevamrit @
S § § 2 %5 8 9 15 %) having fungal population (19.67 x 102 cfu /g of soil)
s |LEg|° N 5 o followed by G,J, (18.67 X 102 cfu /g of soil). However, the
_ lowest fungal population (7.67 x 102 cfu /g of soil) was
gl 218 8 & A observed in G J,. The data related to fungal population in
() (=) > (g n [ce] wn — o . . .
E 5 T | = - = - %’ 2 g © soil is presented in Table 4 and Figure 1(B) represented the
= 3| 8 |e ~ ° © Lo o < fungal population grown in potato dextrose agar. Fungi play
3| & § § ‘é ; “:” animportant role in the decomposition of complex organic
o E @ |- - - - materials such as cellulose, lignin and other plant residues,
gl 3| 8 thereby contributing to nutrient cycling and organic matter
g \%M g turnover in soil ecosystems. The increased availability of
é o S - - - ° o organic substrates following the application of these inputs
§ _ i; ; g g § % é o2 o may thgrefore stimulate fungal growth and activity in the
g g gaigi~ 22 soil environment.
© ® 218 8 & 7 Actinomycetes counts (10? cfu /g of soil)
g > 2|2 ¥ 2 =
Tl 8 The data recorded for different levels of Ghanjeevamrit
2l 2| ¥ |In 0 m m showed significant impact with maximum actinomycetes
= E S \e] [ag] [ag] < .
5| 3 § § § <:r § count ‘(20.67 x 102 cfu /g of soil) recorded for trez?tment 91
S| 3 3 (Ghanjeevamrit @ 1.0 t/ha). However, G, (No Ghanjeevamrit)
E > L3 § is recorded with minimum population (15.08 x 102 cfu/g of
2 § '§ 8 pa ] 2 E soil). The varying levels of Jeevamrit showed non-significant
% o < E|R Q 2 i E, bt g Y effect on actinomycetes count. However, the range varied
Sl s, ° ~ < ~ from 20.00 x 102 cfu /g of soil to 15.56 X 102 cfu /g of soil.
Els SIS S 2 3 The interaction effect of varying levels of Ghanjeevamrit
E § R and Jeevamrit were recorded and among them G J,
e % _ .§ 3 3 0 0 (Ghanjeevamrit @ 1.0 t/ha + Jeevamrit @ 15 %) was observed
18 § S o g & 3 with maximum actinomycetes count (23.33 x 102 cfu /g of
§ == @ |- = = = soil) followed by G J, (22.67 x 102 cfu /g of soil). However,
g " the lowest actinomycetes count (12.67 x 102 cfu/g of soil)
§ g % 5 @m0 9 was recorded in G J . The data related to actinomycetes
g ;:G g o © ~ ) 2| w 8 population in soil is presented in Table 4 and Figure 1
§ S ERERN I < (C) represented the actinomycetes population grown in
L,;‘ g S 5 - ] 3 Kenknight and Munaier’s medium (KNM). The increased
g § 2 - < = actinomycetes population under natural farming inputs
g 3 S - SRR B - may be due to the higher availability of organic matter and
-i 2 § 5 g g g DS Pé 2 X, favorable soil conditions created by these inputs. Similarly,
£ | a |a = = 2|lO|d|<F v = Devakumar et al. (2014) in their study concluded that
§ = = consistent use of Jeevamrit in the SPNF system, contains
5 g § S &= é beneficial microorganisms, which are linked to increased
é @ '§ ET‘:‘ .ﬁia g - ‘§ N soil microorganism populations and enhanced nutrient
L;*{ E o3 § < E < = ] g availability. Jenny and Malliga (2016) similarly noted an
) S Z§ 82 g0 § s 8 §°8 increase in bacterial count attributed to the presence of
° o < — ~T 9 c ¢ c v .
K] = VG U® U = O & 63X Jeevamrit.
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Conclusion

The application of natural farming inputs, particularly
ghanjeevamrit and jeevamrit, can positively influence soil
fertility and microbial activity. The varying treatments
receiving higher doses of these inputs showed improvements
in soil organic carbon, available nitrogen, phosphorous and
potassium when compared with control. In addition to
nutrient enrichment, the microbial populations of bacteria,
fungi and actinomycetes also increased significantly, which
indicated improved soil biological activity. Therefore,
highlighted the role of these formulations in stimulating
nutrient cycling and enhancing soil microbial dynamics and
thus, may serve as an effective and eco- friendly strategy
for maintaining soil fertility and promoting sustainable
agricultural production.
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