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Abstract

A field experiment was carried out during kharif season of 2023 at College Agronomy Farm, B. A. College
of Agriculture, Anand Agricultural University, Anand to study the effect of different organic sources on
growth and yield of kodo millet under organic condition. The experiment was conducted in Randomized
Block Design with 3 replication and 10 treatments viz., Absolute control (T1), seed treatment of Bio NPK
consortium (5.0 ml/kg) fb soil drenching at 30 and 45 DAS (1.0 L/ha) (T2), 100% N through FYM (T3),
100% N through vermicompost (T4), 100% N through castor cake (Ts), 100% N through neem cake (Ts),
75% N through FYM fb soil drenching of Bio NPK consortium (1.0 L/ha) at 30 and 45 DAS (T7), 75% N
through vermicompost fb soil drenching of Bio NPK consortium (1.0 L/ha) at 30 and 45 DAS (Ts), 75% N
through castor cake fb soil drenching of Bio NPK consortium (1.0 L/ha) at 30 and 45 DAS (To), 75% N
through neem cake fb soil drenching of Bio NPK consortium (1.0 L/ha) at 30 and 45 DAS (To), (Seed
treatment of Bio NPK consortium @ 5 ml/kg was given in treatments Tz, Ts, Te and T1o). According to
results, Seed treatment of Bio NPK consortium (5 ml/kg) + application of 75% nitrogen through castor
cake fb Bio NPK consortium as soil application (1 L/ha) at 30 and 45 DAS, recorded higher values of
growth parameters, yield attributing parameters and yield of kodo millet as compared to absolute control
(To).
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Introduction

Kodo millet (Paspalum scrobiculatum L.), is indigenous to India, and it is said to have been
domesticated about 3000 years ago. (Rawat et al., 2021) 1. This cereal is well known as
‘varagu’ in Tamil and ‘kodo’ in Hindi. Throughout the world's tropics and sub tropics, the
species is extensively dispersed and found in moist habitats. Paspalum scrobiculatum var.
scrobiculatum is grown as a significant crop in India, while Paspalum scrobiculatum var.
commersonii is the wild variety native to Africa. The old-world tropical regions are home to
kodo millet. (Joshi et al., 2021) Pl In India, kodo millet is primarily grown in the states of
Madhya Pradesh, Chhattisgarh, Maharashtra, Tamil Nadu and Karnataka. It is grown in
Arunachal Pradesh’s Jhum field as well as it has good adaptation to sub tropical and tropical
climates. The crop yields varying from 250 to 1000 kg/ha and matures in 4-6 months. (Cheruku
et al., 2023) 1. This crop exhibits resilience to climate change and is hardy, drought-resistant,
and able to grow on marginal soils. It also affected by abiotic stresses, though it is better adapted
to abiotic stresses than most other cereals (Mundada et al., 2022) . Adoption of organic
farming is essential to avoid chemical-based pesticides and fertilizers. In contrast to
conventional farming, organic farming may increase the nutritious value of meals and food
products. However, chemicals may leave residues in foods and products that could have
disastrous effects on human health and the environment. Various methods that can enhance soil
fertility organically, include using bio-fertilizers, organic manures, etc. Organic manures refer to
natural components used by farmers to provide nutrients to crop plants. Various forms of
organic manure exist, including green manures, FYM, vermicompost, compost manures and oil
cakes, etc., which improves the soil's organic matter, water-holding capacity and drainage
(Bhujel et al., 2023) B, Keeping in view the above facts, the present study was carried out on
“Effect of different organic sources on growth and yield of kodo millet”.
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Materials and Methods

The field experiment was carried out during kharif of 2023 at
College Agronomy Farm, B. A. College of Agriculture, Anand
Agricultural University, Anand, Gujarat (22°35’ North latitude,
72°56" East longitude and 45.1 m above mean sea level). The
soil at the trial location was loamy sand in texture, low in
organic carbon (0.39%) and available nitrogen (188 kg/ha),
medium in available phosphorus (45 kg/ha) and potassium (239
kg/ha) and slightly alkaline (pH: 7.34) in reaction. Electrical
conductivity of experimental field was (0.23 dS/m). There were
ten treatments of different organic sources viz., Absolute control
(T1), seed treatment of Bio NPK consortium (0.5 ml/kg) fb soil
drenching at 30 and 45 DAS (1.0 L/ha) (T2), 100% nitrogen
through FYM (T3), 100% nitrogen through vermicompost (Ta4),
100% nitrogen through castor cake (Ts), 100% nitrogen through
neem cake (Ts), 75% N through FYM fb soil drenching of Bio
NPK consortium (1L/ha) at 30 and 45 DAS (T7), 75% N through
vermicompost fb soil drenching of Bio NPK consortium (1L/ha)
at 30 and 45 DAS (Tg), 75% N through castor cake fb soil
drenching of Bio NPK consortium (1L/ha) at 30 and 45 DAS
(To), 75% N through neem cake fb soil drenching of Bio NPK
consortium (1L/ha) at 30 and 45 DAS (Tio) were tested in
Randomized Block Design with 3 replications. The Bio NPK
consortium was sourced from the department of microbiology at
Anand Agricultural University, Anand, Gujarat. Kodo millet
variety GK 4 was shown on 28™ June 2023. Sowing was done by
drilling method of sowing at 22.5 cm apart. Kodo millet crop
was grown under rainfed conditions. Data regarding growth
parameters, yield attributes and yield were recorded as per the
standard procedure and economics were calculated based on
yield of crop and total cost of cultivation. The RDF of kodo
millet was 40:20:00 NPK kg/ha. All the organic manures were
incorporated 15 days before sowing in respective treatment. For
seed treatment, Bio NPK consortium was mixed with seeds @
5ml/kg of seeds and kept in shade for 20-25 min before sowing.
All the parameters underwent statistical analysis and
interpretation according to procedure described by Cochran and
Cox (1967) [,

Results and Discussion

Growth Parameters

Plant population (per meter row length)

Plant population (per meter row length) at 20 DAS of kodo
millet was found non-significant as various treatments of
organic sources of nitrogen did not exert any significant impact
on plant population. Thus, uniformity in plant population was
observed across all experimental plots throughout the growth
period. It reveals that, variations observed in results were due to
treatment effects only.

Plant height (cm)

The periodical plant height was recorded at 30; 60 DAS and at
harvest. At 30 days after sowing, there was no any significant
difference in plant height. At 60 DAS and at harvest Treatment
To [Seed treatment of Bio NPK consortium @ 5 ml/kg + 75%
nitrogen through castor cake fb Bio NPK consortium as soil
application (1 L/ha) at 30 and 45 DAS] resulted higher plant
height at 60 DAS as well as at harvest (92.26 cm and 94.45 cm
respectively), and being at par with treatment Ts, T1o, T7, Ts and
T4 Treatment T; (Absolute control) exhibited lowest plant
height (66.26 c¢cm and 67.05 cm respectively), which was
statistically similar to T, [Seed treatment of Bio NPK
consortium (5.0 ml/kg) fb soil drenching (1.0 L/ha) at 30 and 45
DAS]. The significantly higher plant height observed in
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treatments To can be attributed to the rapid mineralization of
organic nitrogen, as castor cake have a lower C:N ratio. This
increased the supply of organic carbon, promoting microbial
multiplication. Consequently, increased microbial activity
enhanced nitrogen and phosphorus availability in soil which
enables plant to access available nutrients which resulted in
higher plant growth. Similar findings were noted by Goswami et
al. (2022) "], The use of the Bio NPK consortium can also be
credited with the improved growth because it boosts nutrient
availability and influences plant growth by producing growth
hormones viz., IAA, GA and cytokinin (Bana et al. 2012) 8],

Yield Attributes and Yield

No. of effective tillers (per meter row length) at harvest
Significantly higher number of effective tillers (58.40) per meter
row length recorded from treatment To [Seed treatment of Bio
NPK consortium @ 5 ml/kg + 75% N through castor cake fb soil
drenching of Bio NPK consortium (1.0 L/ha) at 30 and 45 DAS]
and it remained at par with treatments Tio, Ts, T7 and Ts.
Whereas, lower number of effective tillers (40.43) per meter row
length was noted from treatment T, (Absolute control) and it
remained at par with T, [Seed treatment of Bio NPK consortium
(5.0 ml/kg) fb soil drenching at 30 and 45 DAS (1.0 L/ha)]. The
improved performance observed with Ty can be attributed to the
nutrient supply from castor cake or vermicompost along with the
Bio NPK consortium. This combination likely enhanced the
availability of various plant nutrients, leading to a synergistic
balance between nutrient availability and plant demand. As a
result, more photo assimilates were efficiently translocated from
vegetative to reproductive phases, contributing to higher yield
through increased attributes such as the number of effective
tillers. These results align with the findings of Saiyad et al.
(2023) Pl and Yadav et al. (2021) 119,

Panicle length (cm)

At harvest treatment Tg [Seed treatment of Bio NPK consortium
@ 5 ml/kg + 75% N through castor cake fb soil drenching of Bio
NPK consortium (1.0 L/ha) at 30 and 45 DAS] showed
significantly higher length of panicle (10.66 cm) and it remained
at par with treatments Tg, T7, T1o and Ts. While, shortest length
of panicle (7.45 cm) recorded from treatment T1 (Absolute
Control) and it was at par with treatment T, [Seed treatment of
Bio NPK consortium (5.0 ml/kg) fb soil drenching at 30 and 45
DAS (1.0 L/ha)]. The maximum panicle length observed under
To may be due to the enhanced and prolonged nutrient
availability from castor cake along with Bio NPK consortium
stimulated vegetative growth by promoting cell division and
elongation of meristematic cells in auxiliary buds, which
triggered various physiological processes and elevated the
supply of photosynthesis, and increased translocation of
photosynthate from source to sink, resulting in increased panicle
length. These findings are in agreement with the research
findings of Goswami et al. (2022) [l and Susmitha et al. (2022)

1],

Grain yield (kg/ha)

The tabulated data revealed that treatment To [Seed treatment of
Bio NPK consortium @ 5 ml/kg + 75% N through castor cake fb
soil drenching of Bio NPK consortium 1.0 L/ha at 30 and 45
DAS] recorded significantly higher grain yield (2799 kg/ha)
over rest of the treatments. While, significantly lower grain yield
recorded from T; (Absolute control) and T, [Seed treatment of
Bio NPK consortium (5.0 ml/kg) fb soil drenching at 30 and 45
DAS (1.0 L/ha)], 1589 and 1708 kg/ha respectively. Ty was
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statistically at par with treatments Tg, T1o, T7 and Ts. Treatment
To gave 76.14% higher yield over control treatment (Ti).
Treatment Ty, resulted in superior growth and yield outcomes,
this effectiveness can be attributed to the nutrient-rich
composition of castor cake and liquid Bio NPK consortium,
which provide readily available nutrients due to their lower C:N
ratio. This enhanced nutrient availability stimulates vegetative
growth by promoting cell division and activating various
physiological processes like photosynthesis. Additionally,
efficient nutrient translocation facilitated higher test weights,
and ultimately increased grain yield. Similar findings were also
reported by Solanki et al. (2022) *2 and Goswami et al. (2022)
[71in their respective studies on different crops.

Straw yield (kg/ha)

According to the results application of organic manures and Bio
NPK consortium significantly influenced straw yield of kodo
millet. Seed treatment of Bio NPK consortium @ 5 ml/kg + 75%
N through castor cake and soil application Bio NPK consortium
at 30 and 45 DAS (Ty) recorded significantly higher straw yield
(7457 kg/ha) followed by treatments Tg, Tio, T7, Ts and Ta.
While, significantly lower grain yield recorded from T;
(Absolute control) and T, [Seed treatment of Bio NPK
consortium (5.0 ml/kg) fb soil drenching at 30 and 45 DAS (1.0
L/ha)], 4514 and 4785 kg/ha respectively. Treatment Tg gave
65.20% higher straw yield over control treatment (T:). The
enhanced straw yield of kodo millet observed with treatment To
can be attributed to synergistic interaction of Bio NPK
consortium and castor cake. This combination facilitates rapid
organic nitrogen mineralization and a gradual release of
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nutrients into the soil, which increase nutrient uptake of crop,
translocation of photosynthates which utilized by plant. This
prolonged availability of nutrients throughout the growing
season improves growth parameters like plant height and the
number of productive tillers, ultimately leading to increased
straw vyield. Earlier Ullasa et al. (2017) ¥, Susmitha et al.
(2022) 111 and Chauhan et al. (2022) 1 reported similar results
in different crops.

Harvest index (%0)

As per the results, Harvest Index (%) of kodo millet was not
significantly influenced by different treatments of organic
sources and Bio NPK consortium.

Test weight (g)

According to the results, the organic treatments evaluated did
not exhibit any significant differences in the test weight of kodo
millet.

Economics

Treatment Ty recorded maximum gross and net return i.e.
119417 %/ha and 80799 /ha respectively. Incase of BCR
treatment T+ recorded maximum BCR of 3.44 with gross and net
return (113440 %/ha and 80510 I/ha respectively), followed by
treatment Ty with BCR of 3.09. Maximum BCR observed under
treatment T+, the reason could be the selling price of organic
seeds was higher and lower cost of FYM in comparison to other
organic manures viz., neem cake, castor cake and vermicompost.
Similar findings reported by Lakshman (2022) [*],

Table 1: Effect of different organic sources on growth, yield and economics of kodo millet

Plant
population/ Plant height (cm) No. (.Jf Panicle | Test | Grain | Straw Total Cost Gross Net
Treatments meter row . effective length |weight| yield yield HI .Of . Irealizationfrealization| BCR
length tillers/ meter, (cm) @ | (kg/ha) | (kg/ha) (%) [cultivation| (2/ha) (2/ha)
At harvest 30 | 60 At | row length (X/ha)
DAS |DAS |harvest
T 18.07 38.79/66.26| 67.05 40.43 7.45 457 | 1589 | 4514 |26.05] 24887 68074 43187 | 2.74
T2 18.07 41.21{72.10| 74.80 41.73 7.51 460 | 1708 | 4785 [26.57| 26222 73105 46883 | 2.79
Ts 17.20 45.07[77.79| 80.89 45.40 8.32 4.67 | 2184 | 5706 |27.43] 33832 93066 59234 | 2.75
T4 18.33 47.10(78.42| 84.47 47.00 8.77 470 | 2262 | 6250 |26.60] 48309 96730 48421 | 2.00
Ts 17.47 46.70/84.06| 85.38 50.67 9.13 483 | 2390 | 6260 |[27.80] 41402 | 101860 | 60458 | 2.46
Te 18.87 45.52(78.96| 84.60 47.80 8.62 480 | 2259 | 5674 [28.50] 90163 96034 5871 1.07
Tz 17.93 42.77/84.63| 87.11 51.00 9.24 | 483 | 2679 | 6280 |29.98] 32930 | 113440 | 80510 | 3.44
Ts 18.20 43.25|86.76| 93.13 54.27 10.39 | 4.83 | 2785 | 7063 [28.22] 43790 | 118463 | 74673 | 2.71
To 18.00 45.43|92.26| 94.45 58.40 10.66 | 4.87 | 2799 | 7457 |[27.39] 38618 | 119417 | 80799 | 3.09
Tiwo 19.60 41.77/85.29| 90.36 54.60 9.17 483 | 2770 | 6313 [31.11] 75197 | 117113 | 41916 | 1.56
I:SD NS NS (11.87| 10.72 8.66 1.53 NS 437.6 | 12145 | NS - - - -
(p=0.05)
Conclusion their cooperation and support.

Based on the results of an experiment on kodo millet, it can be
concluded that, higher yield and net return can be achieved with
application of 75% recommended nitrogen (kg/ha) -either
through castor cake or FYM along with Bio NPK consortium as
seed treatment @ 5.0 ml/kg and soil application @ 1.0 L/ha.
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