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Abstract

A field experiment was conducted during Kharif 2024 at RCSM College of Agriculture, Kolhapur of
Mahatma Phule Krushi Vidyapeeth, Rahuri, Ahilyanagar, Maharashtra, India using a randomized block
design with 13 treatments and 3 replications. The study aimed to assess the effects of foliar nutrient sprays
on the growth, yield, quality and nutrient uptake by finger millet. The soil was black vertisol with silty
loam texture and moderate fertility. Foliar application of 19:19:19 @ 2% at tillering and flowering stages
significantly improved yield attributes, grain yield (23.74 g/ha), straw yield (29.52 g/ha), and nutrient
uptake (N: 44.88, P20Os: 16.04, K20: 43.10 kg/ha). These results were statistically on par with two foliar
sprays of MPKV’s Phule Liquid Micro Grade II @ 1%, making both treatments agronomically and
economically viable for enhancing finger millet productivity.
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Introduction

Millets are a group of nutrient-rich, small-seeded grasses traditionally grown in arid and semi-
arid regions, particularly across Asia and Africa. In India, various millets like finger millet, pearl
millet, barnyard millet, and foxtail millet are widely cultivated due to their adaptability and
nutritional value (Bhatt et al., 2003; Shobana et al., 2013) [ 4. Finger millet (locally known as
ragi, nachani, or nagli) is especially valued for its high calcium, dietary fiber, essential amino
acids, and gluten-free properties-making it ideal for individuals with gluten intolerance,
diabetes, or those pursuing a health-conscious diet (Chandrasekara and Shahidi, 2010;
Senthilkumar and Gokul (2020) [ 121, It plays a prominent role in traditional and modern diets,
being used in products such as baby foods, snacks, and desserts. India leads global millet
production, with finger millet accounting for 85% of the minor millets cultivated. Karnataka is
the top-producing state, followed by Tamil Nadu, Maharashtra, and Uttarakhand. The crop’s
resilience to drought, adaptability to poor soils, and suitability for rainfed farming make it a
crucial component of food and nutritional security, especially in dryland regions (Reddy and
Reddy, 2010; Shobana et al., 2013; Senthilkumar and Gokul (2020) (1. 14121,

Post-pandemic shifts in dietary preferences have further elevated the importance of finger millet
due to its antioxidant, anti-aging, and metabolic health benefits. Nutritionally, it contains 72—
79.5% carbohydrates, 12% dietary fiber, 7.3% protein, and exceptionally high calcium (344
mg/100g), supporting bone health. Beyond nutrition, its agronomic strengths include drought
tolerance, rapid recovery from stress, and compatibility with multiple cropping systems. Given
its increasing relevance, the Government of India declared 2018 as the National Year of Millets,
and the UN recognized 2023 as the International Year of Millets. Millets are now referred to as
“Nutricereals” or “Shreeanna” to reflect their health benefits and cultural importance.

To enhance productivity and maintain soil health, integrating inorganic and organic nutrient
sources is essential, particularly in regions like the sub-montane areas of Maharashtra where
finger millet is grown on steep slopes with high rainfall. Soil erosion and nutrient leaching are
key concerns here.
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Foliar application of macro- (NPK) and micro-nutrients (Zn, Fe,
Mn, Cu, Mo, B), such as those found in formulations like Phule
Liquid Micro Grade Il, helps improve nutrient uptake, correct
deficiencies quickly, and increase yield and crop quality. Foliar
feeding enhances nutrient use efficiency (NUE), often achieving
up to 90% uptake efficiency and reducing nutrient losses from
volatilization and leaching. It also allows the combined
application of nutrients and plant protection chemicals,
supporting sustainable and efficient agriculture. Studies show
that foliar nutrient applications significantly improve plant
metabolism, stress tolerance, and productivity, making it a
valuable strategy for modern crop management.

Materials and Methods

A field experiment was conducted during kharif 2024 at research
farm, Agronomy section, RCSM College of Agriculture,
Kolhapur of Mahatma Phule Krushi Vidyapeeth, Rahuri,
Ahilyanagar, Maharashtra, India. It is located on 16° 41' N
latitude, 74° 14' longitude. The experimental site was fairly
uniform and levelled. Soil at the experiment field was clay
loamy with available nitrogen (272.5 kg/ha), phosphorous(24
kg/ha), potassium(234.1 kg/ha), organic carbon(0.56percent) and
chemical properties including EC(0.15 dSm™) and pH(7.8).
Sowing of Finger millet (Phule Kasari) was done on 7" June,
2024 with spacing 30 cm (Line sowing) and the harvesting was
completed by 1% October 2024. Prior to sowing, basal dose of
60:30:30 60:30:30 (N: P2Os: K20 kg ha't) was uniformly applied
to experimental plots. The gross and net plot sizes were 4.5 m x
3 mand 3.3 m x 2.4 m, respectively. The experiment followed a
randomized block design, comprising thirteen treatments with
three replications. thirteen treatments were as follows: absolute
control (water spray) (T1), Two foliar sprays of 19:19:19 @ 1%
(T2), Two foliar sprays of 19:19:19 @ 2% (Ts), Two foliar
sprays of MPKV’S Phule liquid micro grade II @ 0.5% (Ta),
Two foliar sprays of MPKV’S Phule liquid micro grade I @ 1%
(Ts), Two foliar sprays of Vermiwash @ 5% (Ts), Two foliar
sprays of Vermiwash @ 10% (T7), Two foliar sprays of DAP @
1% (Tg), Two foliar sprays of DAP @ 2% (To), Two foliar
sprays of Cow urine @ 5% (T10), Two foliar sprays of Cow
urine @ 10% (T11), Two foliar sprays of Urea @ 1% (T12) and
Two foliar sprays of Urea @ 2% (T13). Foliar application was
done at tillering and flowering stage at 45 DAS and 60 DAS
respectively for each treatment. Observations were recorded at
an interval of 30 days and at harvest. Tri-acid digestion method
was followed for the estimation of phosphorous and potassium
and for nitrogen estimation Kjeldahl method was followed. The
data obtained by the investigation then subjected to Statistical
analysis as per the standard procedure by using the techniques of
analysis of variance and test of significance was carried out as
given by Panse and Sukhatme (1967) [°l. In the tabular data C.D.
values have been given for the comparison only where ‘F’ test
was significant. The statistical analysis was carried out by
computer.

https://www.agronomyjournals.com

Results and Discussion

Grain Yield: The effect of different foliar nutrient applications
on grain yield was presented in the Table No.1. The mean grain
yield of finger millet influenced by foliar application was
recorded 20.88 q ha™. All treatments that involved foliar
nutrient application significantly outperformed the absolute
control in grain yield, clearly indicating the role of nutrient
supplementation in improving finger millet productivity under
summer conditions. Among the treatments, the two foliar sprays
of 19:19:19 @ 2% (T3) recorded the highest grain yield of 23.74
q ha™, followed closely by two foliar sprays of MPKV’s Phule
liquid micro Grade Il @ 1% (Ts) with 23.48 q ha'!, and two
foliar sprays of 19:19:19 @ 1% (T,) with 22.95 q ha'. The
superiority of these treatments can be attributed to the balanced
and readily available supply of macro and micro-nutrients at
crucial crop growth stages, which enhanced nutrient absorption,
photosynthetic activity, and grain formation. These findings are
in line with Reddy and Reddy (2010) 1, Jadhav et al. (2024) (4],
Ashoka and Rajkumar (2020) i1, Bulbule et al. (2018) I, Sharifi
et al., (2018) I3 and Senthilkumar and Gokul (2020) 02,
observed increased vyield due to foliar-applied nutrients
improving nitrogen, phosphorus, and potassium uptake and
contributing to higher biomass and grain yield. Moderate yields
were recorded with Two foliar sprays of MPKV’s Phule liquid
micro grade Il @ 0.5% (T4) (22.78 q ha™'), Two foliar sprays of
Vermiwash @ 10% (T7) (21.73 q ha™"), and Two foliar sprays of
DAP @ 2% (To) (21.32 q ha™), which were significantly higher
than the absolute control. These results suggest that organic
foliar treatments and phosphorus-based sprays have a beneficial
but relatively lower effect compared to balanced NPK
formulations. On the other hand, lower grain yields were
observed in treatments such as Two foliar sprays of Cow Urine
@ 10% (T11) (18.79 q ha™'), Two foliar sprays of Cow Urine @
5% (T10) (18.63 q ha™), and the Absolute Control (T1) which
recorded the lowest grain yield of 17.48 q ha™. This indicates
the inadequacy of organic nutrient solutions like cow urine in
meeting the nutrient demands of the crop when applied alone. A
notable yield increase of 35.81% was observed in T3 over the
control (T1).

Straw yield

The effect of different foliar nutrient applications on straw yield
was presented in the table No.l. A significant response was
observed for straw yield under nutrient treatments compared to
the absolute control, reaffirming the positive impact of foliar
application on total plant biomass. In contrast, the lowest straw
yield was noted in the Absolute Control (T1) with 21.73 q ha™,
followed closely by Cow Urine @ 5% (T10) (23.25 q ha™) and
Cow Urine @ 10% (T11) (23.77 q ha™), indicating insufficient
nutrient supply through water or low-nutrient treatments. These
findings align with earlier research (Mallesha, 2013; Banasode
and Math, 2018; Sharifi et al., 2018; Senthilkumar and Gokul,
2020) [8:2.13. 12 (Kumar et al., 2022) [, confirming that nutrient
management involving foliar application plays a crucial role in
improving not only grain yield but also straw productivity.
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Table 1: Mean grain and straw yield of finger millet as influenced by different treatments

Tr. No Treatments details Grain yield | Straw yield
------ (qha?)——-

T1 Absolute Control 17.48 21.73
T2 Two foliar sprays of 19:19:19 @ 1% 22.95 28.48
T3 Two foliar sprays of 19:19:19 @ 2% 23.74 29.52
T4 Two foliar sprays of MPKV’S Phule Liquid Micro Grade II @ 0.5% 22.78 27.58
Ts Two foliar sprays of MPKV’S Phule Liquid Micro Grade II @ 1% 23.48 29.42
Ts Two foliar sprays of Vermiwash @ 5% 20.48 26.64
T7 Two foliar sprays of Vermiwash @ 10% 21.73 27.49
Ts Two foliar sprays of DAP @ 1% 20.06 25.31
To Two foliar sprays of DAP @ 2% 21.32 27.09
Tio Two foliar sprays of Cow urine @ 5% 18.63 23.25
T Two foliar sprays of Cow urine @ 10% 18.79 23.77
Ti2 Two foliar sprays of Urea @ 1% 19.70 24.38
Tis Two foliar sprays of Urea @ 2% 20.31 26.39
S.Emt 1.17 1.07
CD @ 5% 3.41 3.13
General Mean 20.88 26.24

Nutrient Uptake: From the mentioned data represented in
Table No. 2, higher total uptake of N (52.34 kg ha'), P (6.41 kg
hal), and K (40.92 kg ha?), values were recorded by the
application of Ta: Two foliar sprays of 19:19:19 @ 2%, however
application of Ts: Two foliar sprays of MPKV’S Phule Liquid
Micro Grade Il @ 1% recorded statistically at par results with T3

by showing total N (51.23 kg ha?), P (18.56 kg ha?) and K
(40.32 kg ha') uptake. Lowest results on uptake studies were
recorded by T1: Absolute Control with total N (36.51 kg ha't), P
(12.56 kg hal), and K (28.61 kg ha). Similar findings were
earlier reported by Rani et al. (2017) [%; Senthilkumar and
Gokul (2020) [*21,

Table 2: Mean NPK uptake of finger millet as influenced by different treatments

Tr N Uptake | P uptake | K uptake
NO‘ Treatment details (kg hat)
Grain | Straw | Total | Grain |Straw | Total | Grain | Straw [Total
Ta Absolute Control 2780 | 871 |36.51| 880 | 3.76 | 1256 | 11.89 |16.72 |28.61
T2 Two foliar sprays of 19:19:19 @ 1% 37.38 |12.49|49.87 1212 | 6.13 | 18.25| 16.09 | 23.04 [39.13
T3 Two foliar sprays of 19:19:19 @ 2% 39.08 |13.26 |52.34|12.80 | 6.41 | 19.21| 16.70 | 24.22 ]40.92
T4 | Two foliar sprays of MPKV’S Phule Liquid Micro Grade IT @ 0.5%| 36.91 | 11.94 |48.85|11.85| 5.78 | 17.63 | 15.91 | 22.22 38.13
Ts | Two foliar sprays of MPKV’S Phule Liquid Micro Grade Il @ 1% | 38.27 | 12.96 | 51.23 | 12.45 | 6.11 | 18.56 | 16.40 | 23.92 [40.32
Ts Two foliar sprays of Vermiwash @ 5% 32.92 |10.92 |43.84|1045| 5.25 | 15.70 | 14.23 | 21.30 [35.54
T7 Two foliar sprays of Vermiwash @ 10% 35.19 |11.73|46.92|11.36 | 5.58 | 16.95| 15.20 | 22.36 |[37.56)
Ts Two foliar sprays of DAP @ 1% 32.31 |10.62|42.93|10.88 | 492 |15.80 | 13.84 |19.98 [33.82
To Two foliar sprays of DAP @ 2% 34.33 | 11.76 | 46.08 | 11.18 | 5.46 | 16.63 | 14.85 | 21.64 [36.49
Tio Two foliar sprays of Cow urine @ 5% 29.87 | 9.37 |39.25| 950 | 4.16 | 13.66 | 12.73 | 17.98 [30.71
Tu Two foliar sprays of Cow urine @ 10% 30.12 | 9.67 |39.79| 958 | 4.19 | 13.77 | 12.87 |18.45[31.32
Ti2 Two foliar sprays of Urea @ 1% 31.71 |10.33|42.03|10.07| 4.30 | 14.36| 13.58 | 19.10 [32.68
Tis Two foliar sprays of Urea @ 2% 32.76 |11.08 |43.84|10.35| 5.09 | 1543 | 14.11 |[21.01 35.12
S.Em+ 2.08 050 | 224 | 0.63 | 0.57 | 0.90 0.82 0.79 [1.12
CD @5% 6.10 147 | 655 | 1.85 | 1.69 | 2.66 2.40 2.01 |3.28
General Mean 33.72 |11.14|144.88|10.87 | 5.16 | 16.04 | 14.49 | 20.92 3541
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