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ABSTRACT

A field experiment was conducted at the Regional Institute of Organic Farming
(RIOF), University of Agricultural Sciences (UAS), Gandhi Krishi Vignana Kendra
(GKVK), Bengaluru during kharif 2022 and summer 2023 in redgram to study the
natural farming practices in comparison to organic farming practices and crop
cultivation package developed from UAS Bangalore (UASB, POP) and absolute
control. The experiment was laid out in RCBD design and replicated five times. The
experiment consisted of 7 treatments (T, : Absolute control, T,: Organic production
system, T, : Natural farming practice T, : Natural farming+ FYM on N equivalent
basis, T, : combination of natural farming and organic farming practices, T, : Farmers
practice and T.: UASB POP. Among the various farming practices evaluated,
UASB POP recorded significantly higher plant height (191.16 cm), number
of leaves (129.69), leaf area (30.26) and total dry matter production (85.95 g)
compared to the other treatments. The performance of UASB POP was statistically
on par with the combined application of natural farming and organic farming
practices. In contrast, the absolute control treatment registered significantly
lower values for plant height, number of leaves, leaf area and total dry matter
production. These results indicate that UASB POP and the combination of natural
and organic farming practices were more effective in enhancing the growth

parameters than the other treatments.

Keywords : Natural farming, Conventional farming, Organic farming, Growth in redgram

ATURAL farming (NF) is a grassroots peasant

movement that is attempting to improve India’s
capacity to produce its food by farming with nature
and ending farmers reliance on purchased inputs and
credit. Natural farming is a holistic agricultural
practice that counters commercial expenditure and
market dependency of farmers for inputs like seeds,
fertilizers and pesticides. It is seen as a way of
overcoming the inability of many poor farmers to
access improved seed and manufactured agro
chemicals and to avoid vicious cycles of debt due to
high production costs, high interest rates and volatile

market prices. These stresses have been reflected in
high suicide rates of farmers; over 2,530 farmers in
India have taken their own lives since 1995 (Smith
et al., 2020). Furthermore, substantial detrimental
health impacts have been associated with the use of
agrochemicals in India. The natural farming practices,
avoid the use of external inputs such as synthetic
fertilizers, pesticides and herbicides, in particular
avoiding purchases from large corporations, so
maintaining the cycle of production within villages
instead of farmers obtaining inputs from cities.
Therefore, it has the potential to retain more farmers
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and economic resources in rural areas and be self-
sustainable.

‘Natural farming’ refers to a farming approach that
emphasizes the importance of coproduction of crops
and animals so that synergistic effects of different
parts of the system can be used, relying on easily
available ‘ingredients’ to produce crops on-farm
and microorganisms to build the fertility of the soil.
The approach is built on the ‘four wheels’ of natural
farming are (1) protection of young roots from fungal
and soil-borne diseases using microbial culture,
‘beejamrutha’; (2) stimulation of soil microbial
activity to make nutrients available to plants and
protect against pathogens using a microbial inoculum,
‘jeevamrutha’; (3) production of stabilized soil
organic matter and conservation of top soil by
mulching (‘acchadana’) and (4) soil aeration
(‘waaphasa’) by improving soil structure by
need-based irrigation and mulching with reduced
tillage. It emphasizes on efficient use of on-farm
biological resources for seed and seedling treatment.
By focusing on soil microorganisms and fauna
and by mulching to increase soil organic matter,
it is proposed that natural farming has the potential
to greatly improve soil health and increase the
efficiency of nutrients and water use, contributing
to improving crop production. For pest management,
indigenous pesticide decoctions of leaves with cow
urine, neemastra, bramhastra, agniastra, dashaparni,
shuntiastra and sour buttermilk efc., are introduced
(Palekar, 2006). This practice involves locally
available biodegradable materials and combines
scientific knowledge of ecology and modern
technology with traditional farming practices based
on naturally occurring biological processes. Being a
cost-effective and cheap technique, it is being
adopted by a large number of farmers in the country
(Devakumar et al., 2018). It is pertinent to mention
that if organic farmers groups have a cow and their
seed, then there is minimum expenditure. If farmers
can manage desi cows at the farm, then expenditure
in natural farming is minimal, hence is popularizing
as ‘Zero budget natural farming’. In India as of today,

natural farming is practised by a large number of
farmers in the production of cereals, pulses, cotton,
sugarcane, banana, mango, coconut, areca nut, coffee
and black pepper (Palekar, 2006).

Redgram (Cajanus cajan. L), is an important legume
crop grown in the tropics and subtropics, mostly in
Asia, Africa, Latin America and the Caribbean region
occupying 6.5 per cent of the world’s total pulse area
and contributing 5.7 per cent to the total pulse
production. Though, India is the largest producer of
redgram, contributing more than 90 per cent of the
world’s production. After gram, arhar is the second
most important pulse crop in the country. It is mainly
eaten in the form of split pulse as ‘dal’. Its soil
rejuvenation qualities such as release of soil bound
phosphorous, atmospheric nitrogen fixation, recycling
of soil nutrients and addition of organic matter and
other nutrients make the redgram crop an ideal crop
of sustainable agriculture in the tropical and
sub-tropical regions of India.

India ranks first in both area and production of
pulses with 35 per cent of world acreage and 29 per
cent world production. Among kharif grain legumes,
it occupies first place in India. These crops have
wide variations in the morphological characters, root
system and nutrient requirements; thereby this crop
possess differential capability to utilize plant
nutrients from different soil layers, resulting in better
use efficiency of the applied nutrient and residual
fertility (Bansilal and Nika, 2019). Redgram occupies
about 15 per cent of the total pulse area and accounts
for 17 per cent of the pulse production of the country.
Redgram is cultivated over an area of 4.7 million ha
with 4.3 million tonnes. The national productivity is
914 kg ha''. In Karnataka total area under redgram is
about 1.63 million ha and production 1.27 million
tonnes which is nearly one fourth of total redgram
production in our country (Anonymous, 2021). In
order to elucidate exhaustive information on the
effect of natural farming in comparison to UAS-B
recommended package of practices, organic farming
and farmers method of cultivation of redgram this
study has been planned.
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MATERIAL AND METHODS

Field experiment was conducted during 2022-23
and 2023-24 at organic farming research and
demonstration block of Research Institute on
Organic Farming (RIOF), Gandhi Krishi Vignan
Kendra (GKVK), University of Agricultural Sciences,
Bangalore. It is situated at Eastern Dry Zone of
Karnataka at 13° 09' North latitude, 77 © 57' East
longitude and at an altitude of 924 m above mean
sea level (MSL). The soil of the experimental site
was red sandy clay loam grouped under the class
of Alfisols. Composite soil samples from 0-15 cm
depth were collected from the experimental plot
before the imposition of treatments and they were
analyzed for physical, chemical and biological
properties. The values obtained along with the
methods employed for their estimation are presented
in Table 1. The soil of experimental site was generally
neutral in reaction (pH 6.42), medium in available
nitrogen (291.2 kg N ha'), medium in available
phosphorous (26.24 kg P,O, ha') and medium in
available potassium (228.6 kg K O ha"). The organic
carbon content of the experimental site was medium
(0.64 %).

In order to elucidate exhaustive information on the
effect of natural farming in comparison to
recommended package of practices, organic
production systems and farmers practice of cultivation
of redgram this study has been planned. The
experiment was conducted with seven treatments and
5 replications. Seven treatments includes, T : Absolute
control, T, : Organic production system, T, : Natural
farming practice, T, : Natural farming practices +
FYM on N equivalent basis, T,: Combination of
organic farming and natural farming practices,
T, : Farmers practice, T, : Recommended package of
practices of UAS, GKVK, Bengaluru. The treatment
details are, T, : Only sowing of seeds and all other
inputs and practices are nil. T, : Seed treatment with
Rhizobium, FYM (75%) + vermicompost (25%)
applied based on N equivalent (25 kg N ha'),
weeding at 30 DAS, straw mulching (4 t ha') and
need based plant protection using organic
materials. T, : ghanajeevamrutha application at 1000

kg ha'l, seed treatment with beejamrutha, application
of jeevamrutha at 15 days interval at 500 liters ha'
at 15, 30, 45, 60, 75, 105, 120, 135 and 150 DAS and
straw mulching (4 tha!). Need based plant protection
measures using preparations like neemastra,
agniastra, shuntiastra etc., (Note : natural farming
protocol as given by Shri. Subhash Palekar). T,: Seed
treatment with Rhizobium, FYM applied based on
N equivalent (25 kg N ha''), application of
jeevamrutha at 15 days interval at 500 liters ha'! at
15, 30, 45, 60, 75, 105, 120, 135 and 150 DAS and
straw mulching (4 t ha'). T, : Seed treatment with
beejamruta followed by Rhizobium, ghanajeev
amrutha application at 1000 kg ha!, FYM (75%) +
vermicompost (25%) applied based on N equivalent
(25 kg N ha') Application of jeevamrutha at every
15 days interval at 500 liters ha'at 15, 30, 45, 60,
75, 105, 120, 135 and 150 DAS and Straw mulching
(4 t ha'). Spray of neem oil 5 per cent, neemastra,
agniastra, shuntiastra and sour butter milk.
T, : Treatment is based on operations carried out by
the farmers in their field, FYM applied at 5 t ha!,
2.5 bags of DAP and two hand weedings at 20 and
40 DAS. T, : Seed treatment with Rhizobium FYM
application at 7.5 t ha'. NPK (25:50:25 kg ha''),
spraying of pre-emergence herbicide (pendimethalin
30% E.C @ 1000 ml ha') fb one hand weeding at
30 DAS for redgram.

Redgram variety BR4-4 seeds sown with
recommended seed rate of 15 kg ha' at a spacing of
60x15 cm on during kharif 2023 and 2024. Bold
and healthy seeds of red gram (BRG-4) was selected
for sowing. The plant population was maintained by
gap-filling one week after sowing. The thinning
attended 20 DAS to maintain a uniform plant
population. For Biometric observations, five plants
from each plot were randomly selected and
labelled for recording observations of plant height
(cm) and number of leaves per plant at different
growth stages viz. 30, 60, 90, 120 DAS and at harvest.
Plant samples for dry matter studies were collected
at 30, 60, 90, 120 DAS and at harvest. At each
sampling, five plants were uprooted randomly from
the rows in each treatment and partitioned into

1)
S
Q
3
Q
A
~
3
=
=
S
8o
~
S
~
o
=
3
=
®
S
@
g.

153




N
)
Q
=

-
Q

A

~
S

&
~
S
=2
8o

X

S
S

~
3
N
3

\
v
~
S
1)

g\

Mysore J. Agric. Sci., 60 (2) : 151-162 (2026)

LAXMI et al.

leaf, stem, petiole and reproductive parts. These
samples were oven dried at 70 °C in hot air
oven for 72 hours till a constant weight. The leaf
area was worked out by disc method on dry
weight basis at 30, 60, 90, 120 DAS and at harvest as
per the procedure suggested by Vivekanandan et al.
(1972).

RESULTS AND DISCUSSION

The Effect of Natural Farming System on Growth
Parameters of Redgram in comparison to
Conventional and Organic Production Systems

Plant Height (cm)

The data pertaining to plant height of redgram as
influenced by different farming practices is
presented in Table 1 and Fig.1. It is evident from the
data that, the pooled plant height in both the years
was significantly influenced by different farming
practices at all the crop growth stages.

The pooled data clearly revealed that among the
different farming practices, UAS Banglore
recommended package of practices (T,) recorded

significantly taller plants (23.65, 46.76, 121.36,
173.63 and 191.16 cm at 30, 60, 90, 120 DAS and at
harvest, respectively) as compared to other farming
practices. However, T, i.e., combination of organic
farming and natural farming (22.48, 45.72, 119.76,
170.93 and 189.77 cm, respectively) remained
on par with UAS Banglore recommended package
of practices (T,). While, farmers practice (T,) (21.89,
42.17, 110.02, 153.90 and 178.02 cm, respectively)
treatment was followed by organic production
system (T,) which remained statistically at par with
natural farming + FYM (T,) and the lowest plant
height at all the stages was recorded in absolute control
(T,) (17.10, 36.77, 97.13, 123.29 and 130.79 cm,
respectively). This might be due to lower weed
intensification, more availability of nutrients and
favourable microbial activities in T,. The nutrients
might have helped in the increase of cell division and
elongation of leaves, resulting in higher plant height.

The natural farming treatment (T,) recorded redgram
plant height (21.04,40.88,107.4,139.0 and 151.4 cm,
respectively) but was on par with organic farming
practice (T,) and NF + FYM (T,) Aravind et al.

-

&

200.0
180.0
160.0
E 140.0
= 120.0
Q0
E 100.0
~ 800
=
S 60.0
=9
40.0
g |1 T 1IN
0.0
m < © m < o oM s © m <t © m <t =]
[} o Q [} o Q o o~ [ o~ o a o~ o Q
o~ o~ o o~ o~ o o~ o~ o ~ o~ e o~ o~ o
a a o a o
30 DAS 60 DAS 90 DAS 120 DAS At Harvest
Treatments
BAC mOP NF B NF+FYM ®mOF+NF FP mPOP

~N

J

T,: Absolute control, T,: Organic production system, T,: Natural farming practice, T,: Natural farming practices + FYM on N
equivalent basis, T,: Combination of organic farming and natural farming practices, T,: Farmers practice and
T,: Recommended package of practices of UAS, GKVK, Bengaluru

Fig. 1 : Effect of natural farming system on plant height (cm) of redgram in comparison to other production systems
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3 s oIz ol (2006); Vedpathak et al. (2015) and Tomar et al.
é 8 = 5 g % § 5 o o9 ” (2017) also reported the beneficial effect of FYM
2 h= along with NPK application on plant height in
C% =S KETILLLI|IRE £ maize. Ravi et al. (2012) found that liquid manures
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(=% — §
g | < v v v e o o= al|T&  NumberofLeaves
S12)8] 3T882%8|28 ;¢
== = - 0 o L. .
g SN =L I I=Ic= § i:é? The data pertaining to number of leaves as influenced
g - e omgamaloa %é by different farming practices presented in Table 3,
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s A I T2 z2E —|E ¢ C . .
=" 82 the years is significantly influenced by different
§ 3 Do Iz e aelaxn s £ farming practices at all the crop growth stages.
< — — N 2 . g H A 5 9
| |&] 528582 5|7 |
SIS e pooled data clearly revealed that among the
£ - - - - = " The pooled data clearly led that g th
> . . .
gn 2 . gwzTeg g aly 8»% different farming practlces,. UAS Banglore
e 2 S sSgggcSdlme|8 recommended package of practices (T.) recorded
il - T T 0T &3 significantly more number of leaves per plant
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k= Tgéf to other farming practices. However, T i.e.,
on I=S . . . . .
§S 3 - I I S combination of organic farming and natural farming
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g 3
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o £ =88 a&|T 7| E  recorded in absolute control (T,) (2.42, 26.64, 65.81, 3
[ . & .
5|2 o o ale o §‘§ 105.42 and 96.31 respectively). i
< A& ® ®© O "~ ~ |8 o | EE =
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= " ON |m Iw |V\ o' 0 N p y (5] ute 0 € € ce N
FEEEEREEE®NDC availability of major nutrients in readily accessible ;%
S

155



Mpysore J. Agric. Sci., 60 (2) : 151-162 (2026) LAXMI et al.

Bl orsmovln forms, particularly nitrogen, which plays a pivotal role
Sl = e e S g NN ) )
§ 2835 =8|Y° = in promoting vegetative growth and biomass
+~ :s . . g
8 = accumulation. Adequate nitrogen supply facilitates
E + | o vt oo | ® S . q 8 . PPy .
S|z snaerx|22| 8 increased chlorophyll synthesis, photosynthetic
ST I 28T | gm . o
g | < —- == == 2y activity, and cell division, thereby contributing to
£
= mlow v 0 =~ |l wn ‘EE production of more number of leaves per plant. These
S N R RS I A S R . . o
2 NFT S 8EXEI "= Ey findings are in conformity with the reports of Thakur
£ %é et al. (1997), Ravi et al. (2012), Vidya &
= Bl9Y T 225 z° Channappagouda (2015), Tomar et al. (2017) and
= Slvw = © & b = wv|a 5| 58 )
£ S RS R e B S s 2 Vinay et al. (2021).
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) Bl © v o o F|a | &3 . .
S SR 2 d e o d 0 n 39 influence on the pooled leaf area in both years.
= SIBRRERERE || & : .
g R “ i In redgram the leaf area increased linearly as the
S 12, Seagoan|er ;g growth stages advanced and it reached a maximum at
= g § TS XSz ol S|Es 120 DAS and thereafter it declined towards maturity.
a I3 g5
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= - D
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clolaIgd e eas3I |0 2| farming practices. However, T i.e., combination of
SIglf|sadaxyal- T2z - : .
= © §E organic farming and natural farming (6.12, 18.59,
P=- .
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a SlugdSsSg|—o gé remained on par with UAS Banglore recommended
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% g % YU 3IRIE|SG C%“;,J (T,) (5.62,17.75,33.08, 47.20 and 24.79 dm’ plant™!
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s . 8 . . . i,
= =2 4 < production system (T,) which remained statistically
N E < 4+ |6 = © — ® n v |o —~| 5.2 . 2 .
S S ; SldFaasaalsds §D at par with natural farming + FYM (T,) and the
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TABLE 3

Effect of natural farming system on leaf area (dm? plant!) of redgram in comparison to other production systems

At Harvest

120 DAS

90 DAS
2024

60 DAS

2024

30 DAS
2024

Treatment

2023 2024 Pooled 2023 2024  Pooled

Pooled

2023

Pooled

2023

Pooled

2023

16.87
24.95

17.28
25.37

16.46
24.52

40.88

42.04
48.29
45.03

39.72
44.59

24 .81

2597
35.12

23.65
31.42
33.09
33.26
35.00
31.20
35.89

15.26
17.55
16.89
17.47
18.59
17.75
19.57

16.58
19.40
18.32
19.27

20.48

13.94
15.71
15.46
15.67
16.70
15.77
17.46

4.35
5.77
4.90
5.66
6.12
5.62
6.82
0.12
0.33

4.33
6.69
5.03
6.48
7.12
6.37
8.32
0.17
0.49

4.37
4.84
4.78

T,-AC
T,OP

46.44
43.43
45.87

33.27
34.70

35.21

26.12

26.53

25.70
26.56

41.82
43.92
50.42

4531

36.30
37.16

T,-NF

26.98

27.40
29.58

47.82

84

11

4.

T,- NF+FYM
T,- OF+NF
T,- FP

29.15

52.59 28.73

54.75

37.16

39.33

5.

33.08 49.08 47.20 2437  25.21 24.79
38.16

34.97

19.73
21.68
0.49

4.86
5.32
0.14
0.41

30.69  30.26
1.13
3.19

29.84

53.60
1.38
3.90

55.87

51.32

40.44

T.- POP

1.66
4.86

0.35 1.46 1.72 1.09 1.96 2.09 1.66
4.26 5.02 3.07 5.72 6.10 4.84

0.98

0.52

1.51

S.Em=+

1.42

—0.05)

CD(p

T,: Absolute control, T,: Organic production system, T,: Natural farming practice, T,: Natural farming practices + FYM on N equivalent basis,
T,: Combination of organic farming and natural farming practices, T,: Farmers practice and T,: Recommended package of practices of UAS, GKVK, Bengaluru

The natural farming treatment (T,) recorded leaf area
of redgram (4.90, 16.89, 34.70, 43.43 and 26.12 dm?
plant! respectively) but was on par with organic
farming practice (T,) and NF+FYM (T).

Leaf Dry Matter (g plant™)

Table 4, displays the information about leaf dry matter
production influenced by various farming methods.
The statistics clearly show that varied farming
practices at every stage of crop growth have a
considerable impact on the pooled leaf dry matter
production in both years.

The pooled data clearly revealed that among
the different farming practices, UAS Banglore
recommended package of practices (T.) recorded
significantly more leaf dry matter production
(1.05, 4.65, 11.83, 12.11 and 5.67 g plant!at 30,
60, 90, 120 DAS and at harvest, respectively)
as compared to other farming practices. However,
T, i.e., combination of organic farming and natural
farming (1.01, 4.56, 11.49, 11.95 and 6.56 g plant’!
respectively) remained on par with UAS Banglore
recommended package of practices (T7). While,
T,i.e., farmers practice (0.96, 4.07,10.49, 10.98 and
6.18 g plant! respectively) treatment was followed
by organic production system (T,) which remained
statistically at par with natural farming + FYM (T,)
and the lowest leaf dry matter produced at all
the stages was recorded in absolute control (T))
(0.70,3.67,8.42,9.68 and 5.67 g plant™! respectively).

The natural farming treatment (T,) recorded leaf
dry matter production of redgram (0.83, 4.07, 9.52,
10.73 and 6.07 g plant! respectively) but was on par
with organic farming practice (T,) and NF+FYM (T ).

Stem Dry Matter (g plant™)

The data with respect to stem dry matter production
as influenced by different farming practices is
presented in Table 5. It is evident from the data that,
the pooled stem dry matter production in both the years
is significantly influenced by different farming
practices at all the crop growth stages.
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equivalent basis, T,: Combination of organic farming and natural farming practices, T,: Farmers practice and
T,: Recommended package of practices of UAS, GKVK, Bengaluru

Fig. 2 : Effect of natural farming system on total dry matter production (g plant™)
of redgram in comparison to other production systems

influenced by different farming practices at all the
crop growth stages.

Higher dry matter production per unit area is the
pre-requisite for higher yield. The amount of dry
matter produced depends on the photosynthetic
apparatus in the plant. Data recorded on dry matter
production at different intervals during crop growth
are presented in Table 4, 5 and 6 and Fig. 1

The pooled data clearly revealed that among the
different farming practices, UAS Banglore
recommended package of practices (T,) recorded
significantly more total dry matter production
(2.20, 10.76, 35.33, 49.78 and 65.25 g plant™ at 30,
60, 90, 120 DAS and at harvest, respectively) as
compared to other farming practices. However,
T, i.e., combination of organic farming and natural
farming (2.14, 10.01, 34.40, 47.06 and 64.15 g
plant!at 30, 60, 90, 120 DAS and at harvest,
respectively) remained on par with UAS Banglore
recommended package of practices (T.). While,
T,i.e., farmers practice (2.04, 9.06, 30.87, 43.98 and

58.38 g plant! at 30, 60, 90, 120 DAS and at harvest,
respectively) treatment was followed by organic
production system (T,) which remained statistically
at par with natural farming + FYM (T,) and the lowest
total dry matter production at all the stages was
recorded in absolute control (T)) (1.50, 7.88, 23.69,
36.70 and 57.03 g plant at 30, 60, 90, 120 DAS and
at harvest, respectively). This could be due to higher
nutrient availability during the entire growth period
in UAS(B) package of practices than either organic
or natural farming practices. The findings of the
present study are consistent with those of Saini et al.
(2006) and Shivanandagowda et al. (2023).

The natural farming treatment (T,) recorded total
dry matter production of redgram (1.77, 8.78, 30.80,
39.96 and 54.50 g plant respectively) but was on par
with organic farming practice (T,) and NF+FYM (T ).

The TDM production and its accumulation in
different parts of plants were achieved only with the
development of sound growth attributes viz., plant
height, number of leaves, number of branches and
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leaf area. These parameters were significantly higher
in UAS(B) package of practice as compared to organic
and natural farming practices. The findings of the
present study are consistent with those of Saini et al.
(2006), Sharma et al. (2009), Kuri & Chandrashekar
(2015).

UAS(B) package of practice recorded significantly
higher plant height (191.16 cm), number of leaves
(129.69), leaf area (30.26), total dry matter
production, (62.55 g), number of branches (18.97) at
harvest stage and same trend were observed at all
the growth stages. UAS Bangalore recommended
package of practices (T,) recorded significantly more
total dry matter production (2.20, 10.76, 35.33,49.78
and 65.25 g plant! at 30, 60, 90, 120 DAS and at
harvest, respectively) as compared to other farming
practices. Overall, the UASB POP and the integrated
approach combining natural farming and organic
farming practices demonstrated superior performance
in terms of growth and biomass accumulation,
indicating their effectiveness under the conditions of
the present study.
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