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Abstract: A field experiment was conducted during the Kharif 2019 and 2020 at CSK Himachal Pradesh
Krishi Vishvavidyalaya, Palampur to study the yields and economics of finger millet and soil health
under organic and natural farming production systems. The experiment was laid out under randomized
block design with ten treatments and three replications. The soil was acidic in reaction and silty clay
loam in texture. During the first year of studies on finger millet as sole crop, significantly higher seed
yield (16.22 q/ha), straw yield (48.03 q/ha), gross returns (Rs.41206) and net returns (Rs.17618) were
recorded under natural production system. During the second year of studies when finger millet was
intercropped with soybean, the organic production system resulted in the higher seed yield (33.09 q/ha),
gross returns (Rs.82891) and net returns (Rs.39191). The application of Jeevamrit at 14 days interval was
found to be the better treatment in respect of finger millet equivalent yield (26.71 q/ha), gross returns
(Rs.73513), net returns (Rs.39125) and benefit cost ratio of 1.14, being at par with the organic production
system. The natural production system recorded higher available N, P, K, organic carbon and microbial
biomass carbon whereas general bacterial count, phosphate solubilizing bacterial count, actinomycetes
count, fungal count and nitrogen fixing bacterial count were higher in the organic production system.
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INTRODUCTION a nutraceutical crop and is seen as a potential
solution for addressing malnutrition and hidden
hunger worldwide [7]. Finger millet contains
proteins (5-8%), ether (1- 2%), carbohydrates
(65-75%), 2.5 to 3.5 per cent minerals and 15 to
20 per cent dietary fibres [6]. Phytochemicals
present in finger millet act as antioxidants and
helps to maintain physiological balance and
protect against oxidative damage [9]. The fat
content in finger millet was relatively low and
it was a rich source of essential amino acids
[10]. On the whole, finger millet is a crop which
has the capacity to address the global concerns
about rising temperature, poor soils, reduction
in agricultural productivity, food insecurity
and malnutrition. Finger millet is high in Ca, Fe

Fingure millet (Eleusine coracana L.) is an under-
exploited minor millet with several edible and
industrial uses. It belongs to the family Poaceae
and ranks third in importance after sorghum and
pearl millets. Its wide adaptability to diverse
environments and cultural conditions makes it
a potential food crop. Finger millet accounts for
12% of the global millet area and is grown in more
than 25 countries including the major countries
like India, Nigeria, Niger, Mali, Burkina and
China [4]. The crop has gained focus of scientific
research for their extraordinary potential to
grow under high temperature, low moisture
and poor soils [11] It is no more called a coarse
cereal rather referred to as a nutri-cereal or as
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and Mg and contains amino acid methionine,
which are deficient in the diets of nutritionally
insecure households dependent primarily on
starchy staples such as polished rice or maize[5].
Crops such as rice and maize might provide food
security, but finger millet accounts for manifold
securities including food, fodder, fibre, nutrition,
health, environment and livelihood at minimal
cost, offering great opportunities for food and
nutrition security [7]. India continued to be the
major producer of finger millet with cultivated
area of 0.97 million ha and average yields of 1.62
t/ha[12] and is one of the major staple foods
of farming communities in some of the Indian
states. The major finger millet growing states of
India are Karnataka, Uttarakhand, Maharashtra,
Tamil Nadu, Odisha, Andhra Pradesh, Gujarat,
Jharkhand, West Bengal, Bihar and Chhattisgarh
[1]. It is commonly grown both as sole crop
and as mixed crop or in rotation with pulses
and oilseeds. Finger millet is mainly grown in
Kullu, Mandi, Kangra and Sirmour districts of
Himachal Pradesh[8]. The grain is eaten by poor
classes as a staple food in the hills. It has excellent
storing properties being free from insect attacks
and not liable to become mouldy. For this reason
it has been used for storage against scarcity and
famine.

Finger millet being a potential crop is highly
responsive to low input conditions, can prove
to be a boon for organic and natural production
systems. The excessive use of the chemicals
has destroyed the beneficial organisms
regulating the populations of harmful insects
under natural conditions. In organic as well
as natural Farming, special emphasis is being
given on the use of natural products and
non-chemical methods of pest management.
Interventions taken up under organic & natural
production systems need lesser inputs, and
produce gets better prices resulting in higher
farm’s profitability besides providing good
quality and safe food, and creating healthy
environment. Majority of farmers are resource
poor with small and marginal scattered land
holdings and reside in far flung remote areas
having limited access to farm technology.
Considering the above said facts, the present
investigation was undertaken.

MATERIAL & METHODS

The field experiment was conducted during
Kharifseasons in 2019 and 2020 at the Zero Budget
Natural Farming Centre, Department of Organic
Agriculture & Natural Farming, CSK Himachal
Pradesh Krishi Vishvavidyalaya, Palampur. The
experiment was laid out in randomized block
design with three replications and ten treatments
under irrigated ecosystem. The soil of the
experimental site was silty clay loam in texture,
acidic in reaction with medium organic carbon,
medium available nitrogen, higher phosphorus
and medium potassium. Recommended package
of practices of organic and natural production
systems were followed for growing the figure
millet crop. During 2019, finger millet was
sown as sole crop in both the organic as well
as natural production systems. In the organic
production system, the seeds of finger millet
were treated with biofertilizers (Rhizobium+PSB)
before sowing. Farm yard manure @ 10 t/ha was
applied as the basal dose at the time of sowing
during both the years. Three applications of
liquid manure (compost tea) were given at 15
days interval commencing from 20 days after
sowing. In natural production system, complete
package of practices of Subhash Palekar Natural
Farming (SPNF) were followed. To make the
effective, efficient and judicious use of water
and air present in the soil, Whapsa was adopted
by making raised beds in alternate furrows in
all the natural farming treatments. The seeds of
finger millet were treated with Beejamrit @200
ml/kg seed followed by the basal application
of Ghanjeevamrit @ 5 q/ha at the time of sowing.
Mulching (Acchadana) was applied @ 10 t/ha at
the time of sowing. Mulching promotes humus
formations, suppresses weeds and maintains
the water requirement of crops. To promote the
microbial activity in the soil and to increase the
soil fertility, foliar application of Jeevamrit at 14,
21 and 28 days interval after sowing was done.
Recommended plant protection practices were
adopted both for the organic as well as natural
farming systems.

RESULTS AND DISCUSSION

Effect of organic and natural production
practices on yields and economics: Different



Performance of Finger Millet under Organic and Natural Production Systems 99

treatments significantly influenced the yields
and economics of figure millet during both
the years (Table 1). In 2019, T, (Finger millet
broadcasted + spray of Jeevamrit at 14 days
interval) recorded the highest seed yield (16.22
q/ha), straw yield (48.03 q/ha) and net returns
(Rs. 17618/-). T, (Finger millet broadcasted +
organic production practices) was recorded
as second best treatment. The lowest values of
yields and gross and net returns were observed
under absolute control treatment. Three
applications of Jeevamrit at 14, 21 and 28 days
interval in broadcasted finger millet were found
to be better than line sown figure millet (Table 1).
In 2020, soybean was grown as intercrop with the
finger millet. The organic production treatment
including finger millet + line sown soybean (T,)
followed by finger millet + broadcasted soybean
(T, ) resulted in significantly higher finger millet
equivalent seed yield (33.09 q/ha & 31.18 q/
ha, respectively) and net returns (Rs.82891.0 &
Rs.77907.0, respectively) over natural production
treatments. However, the natural production
treatment T, (finger millet + line sown soybean +
spray of Jeevamrit at 14 days interval) was found
to be the second best treatment in respect of finger
millet equivalent seed yield (26.71 q/ha), gross
returns (Rs.73513.0), net returns (Rs.39125.0) and
benefit cost ratio (1.14). The higher yields and
economics of finger millet recorded either in
natural production system or organic production
system might be due to better growth and
development. The lowest values of yields and
economics in absolute control treatment were
due to low fertility status of treatment plots as
there was no external application of organic or
natural sources of nutrients [2&3].

Effect of organic and natural production
practices on soil health: Chemical properties:
In 2019, soil pH was not significantly influenced
by different treatments (Table 2). As far as the
percent organic carbon is concerned, it was
significantly higher under natural production
system as compared to its initial value, whereas
it was at par with the organic production system.
Natural production system recorded higher
values of available N, P, K and EC over its initial
value. Significantly higher available N (238 kg/
ha), P (30.46 kg/ha), K (129 kg/ha) and EC (0.079)

were recorded in T, (Broadcasted Finger millet +
spray of Jeevamrit at 14 days interval) than the
organic production system. Natural production
treatments  also  significantly = enhanced
the microbial biomass carbon (59.01) and
dehydrogenase activity (4.74) of the soil which
were higher than its initial value and the organic
production system. In 2020, Soil pH was in the
range of 5.02 to 5.17 whereas EC was in the range
of 0.06 to 0.07 in different production systems.
The organic production system improved the
soil chemical properties. The highest values
of organic carbon (0.59 %), microbial biomass
carbon (59.30), dehydrogenase activity (4.73)
and available P (30.2 kg/ha) were recorded
in T, (Finger millet + broadcasted soybean +
Organic production practices. As far as the soil
fertility is concerned, the natural production
treatments, T, (Finger millet + broadcasted
soybean) and T, (Finger millet+ line sown
soybean both with the application of Jeevamrit
at 14 days interval produced significantly
higher values of available N (234 kg/ha) as
compared to the organic production system.
The available P (30.2 kg/ha) was found to be at
par with organic production as well as natural
production practices. In addition to this, the
natural production treatment T, (Finger millet+
broadcasted soybean + application of Jeevamrit
at 21 days interval) recorded the highest value
of available K (128 kg/ha). The lowest values
of nutrients and organic carbon were observed
in absolute control which might be due to no
application of any organic source of nutrients in
the treatment plots[2&3].

Microbiological properties: In 2019,
different treatments affected the microbiological
properties (Table 3). The highest values of
general bacterial count (25.66), phosphate
solubilizing bacterial count (8.06), actinomycetes
count (8.16), fungal count (8.66) and nitrogen
fixing bacterial count (9.06) were recorded
in the treatment T, (Line sown finger millet)
followed by T, (Broadcasted fingermillet). In
2020, higher values of soil microbiological
properties viz. general bacterial count (25.2),
phosphate solubilizing bacterial count (9.4) and
actinomycetes count (8.2) were recorded in T,
(Finger millet+broadcasted soybean + organic



International Journal of Tropical Agriculture, 40(1-2) 2022 * ISSN: 0254-8755

100

- B B LEY %S ¥e dD
<90 61E£ST 6T06€ 8¢€'ST (Surmos aur) ueaqAos + [0[UODd AN[OSqY T,
660 68€1C 686CY 801 (Sunseopeoig) ueaqhos + [01U0d AN[OSqY T,
060 1616€ 16828 60°¢E (Surmos aurt) ueaqhos + a8exded oruediQ ¥y,
80 £0€9€ L06LL 8T'I¢ (Bunseopeoigq) ueaqhos + a8exoed orueSiQ 1,
960 €8G1¢ 0459 79°ST rearayur sAep gg e j1uwadaf jo Aeids + (Surmos aur) ueaqAos +3a[[ur L3urg 1,
€6°0 TICTIE 8¥6¥9 68'ST earoyur sAep 1g 3e juuvaadf jo Kexds + (Suimos aury) ueaqAos +39[[ru 1OJUL] 1,
PT'T GT16€ CIGEL 14°9C reArdyur sAep §1 je juuvasaf jo Aeids + (Surmos aury) ueaqAos +3a[[Iwr L3uL ],
99°0 SO%0T 6118 30T rearayur sAep gz je juuvadsf jo Aeids + (Sunseopeoiq) ueaqhos +iorur Jurg 1,
180 $29SC 19145 6872 reazayur sAep g e juuweddf jo Aeids + (Sunseopeoiq) ueaqhos +3orur 8urg 1,
060 ¥616¢ 18719 €o¥T rearayur sAep %1 3e juuvaadf jo Keids + (Sunseopeolq) ueaqhos +3o[ur 3ur] 1,

(v1/53) (v1y/b) piaix
(vy/sy]) Uinjal juapainba
g uingad JoN $5045) o1 UL
020¢
<00 €901 2'906C cre V1 %S ¥e dD
16470 T8Il %0942 78'CE 8L°01 (Burmos aury) jo13uod ainjosqy 'L
1660 L88€ET 0064C ¥Sce 8601 (Bunseopeoiq) [onuod Anjosqy L
0¥0°0 444" 90TLE 0T Slengs (Surmos aury) a8esped orueSio L
2020 /889 66807 18°L% 2091 (8unseopeoiq) adexded oruediQ UL,
°S¥0 64,01 L19%¢ S0V €9°¢L [earyur sAep g 3e JLiuwaaaf Jo Keids + (Surmos aur) o[ 18uL] 1,
PE¥°0 19901 6¥CS¢e €S 1v 18°¢L TeAIdur sAep g je juuvaaaf jo Aexds + (Surmos aur) 39w L3uL <1,
100 G69TT 7€08¢ C6'H 681 [eazayur sAep T je juuwedsf jo Aeids + (Surmos aur) 39w p3urg ',
7990 0T9¥1 £029¢ VA% LEFT [eazaur sAep gg e juupedsf jo Aeids + (Sunseopeoaq) joqrua 3ur]
8040 79191 1006€ 19°G¥ €eGL Tearoyut sAep 1g e juuvaaf jo Aeids + (Sunseopeoiq) o[ 1o8ur 1,
YA7ZA| 8T19/1 90¢T¥ €0'st 7091 reArdyur sAep 1 je jiuvasaf jo Aeids + (Sunseopeoiq) joqru o8urg ',
610¢
(v4/5Y)
(vy/53]) SUANJIL (vy/0) (vy/0)
g ST FEYREING §5045) ploifi mpayg PIaLK Paas SJUIUIVIL],

97T 1A3UTJ JO SOTUIOU0d PUE SPIIA U0 SJUIUIILaT} JO 303337 T d[qeL




101

Performance of Finger Millet under Organic and Natural Production Systems

2900 | ors | sII YT 81T asy €L18 9%0 6T0T U [eniu]
1000 | 200 | 9%0 cL0 609 €00 0S¥ 100 %S 1 D
900 | 80 | SIL 974 el 9G¥ 7908 L¥0 (Burmos aury) [ouod anjosqy L
900 | cos | sII 6'LC 81T ST LTS 6%0 (Bunseopeoiq) [onuod anjosqy L
00 | ors | ezt 10g 12 97 €899 480 (Surmos aury) a3exded oredio L
00 | cre | #a1 T0¢ Yrdd LY 0€'68 650 (Sunseopeoiq) s3exoed druesdiQ 1
00 | ¥1¢e | 9zt 0°0€ ot L9 €L°¢q Qg0 [earojul sAep gz je 114upaaaf Jo Aeids + (Surmos aury) o[ 1RSuL] L
00 | vre | szt T0¢ 1€C 69F 0689 950 [eazauL sAep g Je juuwadaf Jo Aeids + (Surmos sury) o[ JoSur] ~ 1,
00 | ere | szt T0¢ ¥eT Uy 96'89 850 [eataUI SAep P 3e j1iuwada] Jo Aeids + (Surmos aur) joqru 123urq 1,
00 | ere | szt 9'6C €z 0L¥ ag/S 960 [eAtaiur sAep gz e j1iupadaf Jo Aeids + (Sunseopeoiq) ja[ru 123urg 1,
00 | sre | sa 9'6C LTT LY 06'8S LS50 [eAIRjuI SABD [T Je j1iupadaf Jo Aeids + (Sunsespeoiq) o[ 123ur] 1,
00 | zts | 9zt 6'6C ¥eT LY 1065 850 [eAIaiuI sAep P e jLiuwaddf Jo Aeids + (Sunseopeoiq) ja[[ru 123U 1,
020C
1000 70 LT0 6T €00 60'T Q000 %S ¥ dD
¥900 | ors | SII VT 81¢C 95 94718 V0 (Burmos aury) [ouod aynfosqy 'L
6900 | €0 | sII 00°8T (44 85 acte 6%0 (Bunseopeoiq) [0nuod ainjosqy ‘L
1200 | 1S | Z21 10°0€ e q9¥ av'L8 850 (Burmos aury) a3exded oresio L
00 | Tre | st ¥20¢ 1€C Uy Gh'.Q 650 (Sunseopeoiq) a3esoed druediQ 1
cz00 | ¥1e | sa1 10°0€ 6CC 89 L6LS qg0 [earour sAep gz je 1.4uwasdf Jo Aeids + (Surmos sur) o[ LSUL [
c/00 | sre | 6ct 1€°0€ ¥eT LY 1065 90 [eAtdUI SARD Tg 38 j1iuiwadaf Jo Aeids + (Surmos aur) o[ru 123urg ~“1,
800 | 91¢ | 6c1 8€°0€ 6€C €LY 10°6S 850 [eAtRUI SARD P 3e j1iupadaf Jo Aeids + (Surmos aur) i 1o8urg 1,
800 | €rs | st 10°0€ LTT LY av'L8 950 [eAlRiuI SABp §T Je jLiupadaf Jo Aeids + (Sunsespeoiq) o[ R3uL] 1,
800 | sre | sa1 1€°0¢€ €T Uy 10°6S 480 [eAIaiuI sAep Tg e jLiuwaddf Jo Aeids + (Sunseopeoiq) ja[ru 1o3urq L,
6,00 | 41 | 6ct 9%°0¢ 8¢cT LY 1065 650 [eAtaiur sAep P e jLiuwaddf Jo Aeids + (Sunseopeoiq) ja[[ru 123U 1,
QJ:\\ Nsm JUIULIDIL ],

(wi/s) bl d N 1-81d1 81)

ok a4 (oY) a1qupvay; VHA DI 20 %

J27[TW 133U JO }SAATEY JE U3[eay [I0S U0 SJUIUIILar} Jo 103337 :¢ d[qel




International Journal of Tropical Agriculture, 40(1-2) 2022 * ISSN: 0254-8755

102

9¢ 14 4> 4> s (Surmos aur) [omyuod anjosqy 1.
Ty i 'y ¥'C 08 (Sunseopeoiq) [onuod aMosqy 1,
4 9 T/ 78 8¢ (Surmos aury) a8exoed oredio 1.
e € T8 76 [4°r4 (Sunseopeoiq) a8eyded dsedio 1.
9¢ € (o) 6'€ 6SL [eAz)uL SAep gz Je 1141paaaf Jo Aeids + (Surmos sury) 3oqw 1o8urg 1,
A 9 L€ 6F 6L [eAToIUL SAep Tg 30 J1ipaddf 3o Aeids + (Surmos sury) jorruu o8urg 1,
8 6 (o8 7% (oo G6l [eAxoyur sAep HT je jLiwaddf jo KAeids + (Surmos sury) jorru roSurg 71,
e C L€ o VA an [eaour sep gg e #1iuwasaf jo Aeids + (Sunseopeoiq) joqmu 8urg 1,
9¢ C (o ¢ 6°€C reazdyur sAep 1z ye juuvaeddf jo Kexds + (Sunsespeoiq) jorru weSur] 1,
(o8 ¢ 7% 4 06T rearaqur sAep T e jirureaas| jo Aexds + (Sunseopeorq) jaqrur 103Ut 11,
0zoc
Wi 00¢C 0ce 0S1 10°¢ [enug
vl e 00'8 0T 20'¢ (Burmos aur) onuod Anjosqy 'L
96’2 €e'e 0¥ 92T €6'L (Bunseopeoiq) [oxuod anjosqy L,
906 998 91’8 90'8 99°st (Surmos aury) adexoed oruedip 1,
€6'C 00T 002 97’6 96'CC (Sunseopeoiq) a8exded oeldio 1.
eve 00'¢ cre €8¢ 04°ST [eAxoyur sAep gg e 1iwaddf jo KAeids + (Surmos sur) jorru rSur] 1,
9¥'¢c eeT €g'¢g 0L¥ 06T [eATouL sAep 17 3e 11iupaddf jo Aeids + (Surmos sury) 3o ofurg 1,
€ee €e's (a4 €e'g 0€'61 [eazayur sAep p1 ye juuvasaf jo Aexds + (Surmos aury) o p3ur] 'L
0g'e 00T €9°¢ 9C'¥ folex a1 [eatoyur sAep gz ye juiuvaaaf jo Aeads + (Sunseopeoiq) o oSurg 1,
€a'¢ 00T Tk % €6V €L€T [eAzoyur sAep 1z ye juuwaadf jo Kexds + (Sunsespeoiq) jorruu we8urg 1,
€e'g 00T LY 90°G €o¥e Teazdyur sAep H1 ye juuvadsf jo Aexds + (Sunsespeoiq) joru roSur] -1,
01 x U2100q 0% 0% 01 x ULa700q RURS
Surxf uagoiIN snduny sajaoRuoujoyy Suizipgniog g | w8y juaryynN SJUIUIVAL],

27T 133UTJ JO }SAATEY J JUNOD [RIqOIDTUI 3} U0 SJUIUIILaT} JO 103337 '€ d[qeL




Performance of Finger Millet under Organic and Natural Production Systems

103

package) and nitrogen fixing bacterial count
(5.2) was higher in T, (Fingermillet+ line sown
soybean + organic production practices). The
natural production treatment T, (Finger millet+
line sown soybean + application of Jecvamrit at 14
days interval) resulted in higher fungal count (9)
as compared to the organic production system
(Table 3). Application of organic or natural
sources of nutrients enhances the microbial
population in the soil which results in better
nutrients availability in the soil. The lowest
microbial population in the control treatment
plots might be due to low organic matter in the
soil [2&3].

CONCLUSION

The conclusive studies of two years conducted
on finger millet revealed that when finger millet
was broadcasted with the application of Jeevamrit
at 14 days interval resulted in significantly higher
grain yield which was closely followed by the
organic package with broadcasting method
of sowing. In the legume based intercropping
system of finger millet the organic cultivation
of crops produced significantly higher grain
equivalent yield of fingermillet and net returns
as compared to natural farming treatments. The
soil health in terms of its chemical properties i.e.
percent organic carbon (%OC), microbial biomass
carbon (MBC), electrical conductivity (EC),
DHA and available N, P, K is influenced under
the natural farming system. However, the soil
microbial properties in terms of general bacterial
count, Phosphate Solubilizing Bacteria (PSB),
actinomycetes, fungal count, and nitrogen fixing
bacterial count were higher with the application
of organic sources of nutrients. Natural Farming
practices enhanced the productivity and
profitability in finger millet over organic farming
practices by reducing the cost of cultivation.
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