Effect of establishment method and organic nutrient management practices on yield
and quality of finger millet

Abstract

A field experiment was conducted during kharif seasons in 2020 and 2021 at
Agronomy Main Research Farm, Department of Agronomy, College of
Agriculture, Odisha University of Agriculture and Technology, Bhubaneswar
to study effect of establishment method and organic nutrient management.on
yield and quality parameters of finger millet. (Variety Arjuna). The experiment
was laid out in a split plot design and replicated thrice. The treatments
comprised of 2 methods of crop establishment viz. conventional method of line
transplanting (20 cm x 10 cm) and system of finger millet intensification (25
cm X 25 cm ) inmain plot with application of 4 organic nutrient sources viz.
FYM @ 100% RDN, FYM @ 50% RDN (basal) + VVermicompost @ 50% RDN
(basal), FYM @ 50% RDN (basal) + Vermicompost- @ 50% RDN (top
dressing) and FYM @ 25% RDN (basal) + toria.oil'cake @ 25% RDN (basal)
+Vermicompost @ 50 % RDN (topdressing) allotted to sub plotin finger millet
during Kharif season. SFMI method of establishment resulted in superior
grain yield (2051 kg ha'"), strawyield (2901 kg ha™), harvest index (41.42%)
and quality parameters of finger millet grains viz. protein (7.56%), crude
fibre (3.6 g 100™), vitamin E(0.14 mg 100 g, Ca (344.1 mg 100g™), Mg
(164.3 mg 100 g, Fe'(4.86 mg'100g™), Zn (3.71 mg 100g™) content than
line transplanting. The grain yield (2092 kg ha''), straw yield (2889 kg ha™
) , harvest index.(42.00 %) and quality parameters of finger millet grains viz.
protein (7.91%), crude fibre (3.9 g 100g™), vitamin E (0.16 mg 100 g*), Ca
(346.7. mg 100g™), Mg (176.4 mg 100 g™), Fe (4.94 mg 100g"), Zn (3.98 mg
100g™") content were higher with the application of FYM @ 50% RDN
(basal) + Vermicompost @ 50 % RDN (top dressing) in finger millet and
was- statistically similar with application of FYM @ 25% RDN (basal) +
toria oil cake @ 25% RDN (basal) + Vermicompost @ 50 % RDN (top
dressing). The benefit cost ratio was higher in SFMI and with the application
of FYM @ 50% RDN (basal) + Vermicompost @ 50 % RDN (top dressing)
to finger millet. Interaction of establishment methods with organic nutrient
management was significant.
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Introduction

Millets are sometimes referred to as “Shree-Anna’’ because of their importance as
healthy food. Millets contains about 10 times more Ca and 2-10 times higher Fe than wheat
or rice (Bala et al. 2010) 1. Finger millet (Eleusine coracana L.) is an important small
millet ranking third in India in area and production having highest productivity. Out of the
total minor millets produced, finger millet accounts for about 85% of production in India
(Sakamma et al.2018) !, In Odisha, the area, production and productivity is 116.8'th.ha,
128.73 th.tonnes and 1102 kg/ha, respectively (5 Decades of Odisha Agriculture Statistics,
2020) ™. It is nutritionally superior with high nutrient profile of protein (6-8%), fat
(1.3%),calcium (70-76%), lysine (2.86%), tryptophan (1.39%), methionine (2.86%),
vitamins, minerals and fibre (Aparna and Ansari, 2017) 21 \t'is.rich source of calcium,
iron, protein, and fiber having high levels of methionine and amino acid. Moreover,
presence of antioxidant properties, low sugar content and phytochemicals make it easily
and slowly digestible and is also ideal for patients suffering from diabetes and digestive
problems as the grains contain an essential amino acid methionine which has low glycemic
index and no gluten. Due to its plausible health benefits, it is sometimes referred to as
miracle grain. SRI principle have been followed in finger millet which mainly emphasizes
on utilizing early growth and vigour of seedlings, less competition for light and nutrients,
enhancing resource use efficiency (seeds, water, fertilizer and pesticide) and bring down over
dependence on chemical fertilizers, breaking soil anoxia condition and promoting healthy root
growth and increasing soil microbial activity; and thereby enhancing soil organic matter
content. Conversion of modern chemically intensive agriculture to a more sustainable form of
agriculture like organic farming appears to be an option for maintaining the desirable
agricultural production in future. Further, growing finger millet organically may insure

nutritional food and farming security at the juncture of climate change.

Materials and method

The field experiment was conducted at the Agronomy Main Research Farm,
Department of Agronomy, College of Agriculture, Orissa University of Agriculture and
Technology (OUAT), Bhubaneswar, Odisha with finger millet grown during kharif season
of 2020 and 2021. The experimental site is situated between 20°15" N latitude, 85°52' E
longitude and at an altitude of 25.9 m above the mean sea-level and about 64 km away of

the Bay of Bengal, Odisha. The soil was sandy loam in texture, acidic in reaction (pH 4.64),



low in organic carbon (4.24 g kg), medium in available nitrogen (298.1 kg ha™), medium in
available phosphorus (17.6 kg ha™) and low in available potassium (95 kg ha™). Total rainfall
amounting to 989.1 mm (44 rainy days) and 1317.9 mm (59 rainy days) was received
during Kharif season of 2020 and 2021, respectively. The experiment was laid out in split plot
design with three replications. The treatments comprised of 2 methods of plant establishment
viz. M1: conventional method of line transplanting (20 cm x 10 cm) and Mz: system of finger
millet intensification (25 cm X 25 cm ) in main plot with 4 organic nutrient sources viz. Ni:
FYM @ 100% RDN(basal), N2: FYM @ 50% RDN (basal) + Vermicompost @.50% RDN
(basal), N3s: FYM @ 50% RDN (basal) + Vermicompost @ 50% RDN (top dressing), Na:
FYM @ 25% RDN (basal) + toria oil cake @ 25% RDN (basal) + Vermicompost @ 50 %
RDN (top dressing) allotted to sub plot in finger millet. The recommended dose of nitrogen
(RDN) applied to finger millet was 60 kg ha™. In SFMI, square planting of 12 days old
seedling was done @ one seedling hill™* . The organic formulation ‘Jibamruta’ was sprayed
uniformly to all the treatments at 21 DAT for controlling “insect pests and diseases. Weeding

operation was done in SFMI by using a cycle weeder.

Observations on grain yield, straw yield of finger millet were recorded at harvest
and the quality parameters of grains were analyzed. The collected data were analyzed
statistically by standard analysis of variance technique for split plot design as suggested
by Gomez and Gomez (1984) ™ and significant different between the treatments were

compared with the critical difference at + 5% probability by least significant difference.
Result and discussion

The pooled data of two years of Kharif season of 2020 and 2021 for yield and

quality parameters of finger millet are presented in Table 1 to 3.

Effect of establishment methods on yield and quality parameters of finger millet grains
The yield parameters like grain yield (2051 kg ha™), straw yield (2901 kg ha™) and
harvest .index (41.42%) were higher in SFMI than the conventional method of line
transplanting. Similarly, the quality parameters of finger millet grains viz. protein content
(7.56%), protein yield (155.8 kg ha™), crude fibre (3.6 g 100™), and vitamin E (0.14 mg
100 g™) were higher in SFMI than line transplanting. The mineral content of grains viz. Ca
(344.1 mg 100g™), Mg (164.3 mg 100 g™, Fe (4.86 mg 100g™) and Zn (3.71 mg 100g™)
content were also higher in SFMI than line transplanting. Yield and quality parameters

exhibited higher values in SFMI due to better congenial environment provided to augment



photosynthesis and mobilization of photosynthates from source to sink (Somashekhar and
Loganandhan., 2020) .
Effect of organic nutrient management on yield and quality parameters of finger
millet grains

The grain yield (2092 kg ha™), straw yield(2889 kg ha™), harvest index (42.00 %)
were higher when FYM @ 50% RDN (basal) + Vermicompost @ 50 % RDN (top dressing)
was applied to finger millet but was statistically at par with application of FYM @ 25% RDN
(basal) + toria oil cake @ 25% RDN (basal) + Vermicompost @ 50 % RDN (top dressing).
Balanced combination of organic sources is indispensable to supplement.nutrients in
accordance with the demand of plants for ensuring higher production and productivity without
having deleterious effect on soil health. Application of FYM provided necessary nutrients
readily and top dressing of vermicompost ensured continuous availability of nutrients
throughout the crop growth stages due to steady transformation, mineralization, solubilisation,
decomposition of minerals and nutrients that might-helped.in_ensuring superior yield
attributing characters, yield and quality of grains. Supply of nitrogen and other nutrients at
right time and quantity enable the plants to assimilate sufficient photosynthetic products and
thus increased yield attributes and yield ofthe crop and also bring an improvement towards
physical properties of soil and thereby improving nutrient and water holding capacity
(Bhardwaj and Gaur, 1985) 1. Sharmaet al; (2020) also reported that increase in yield of
rice due to addition of various organic manures could be attributed to adequate supply of
nutrients, higher uptake and recovery of applied nutrients, which in turn, must have improved
synthesis and translocation of metabolites to various reproductive structures of the plant.
Similarly, quality parameters viz. protein (7.91%), crude fiber (3.9 g 100g™) and vitamin E
(0.16 mg 100'g*) were higher when FYM @ 50% RDN (basal) + Vermicompost @ 50 %
RDN (top dressing) was applied to finger millet but was statistically at par with application of
FYM @ 25% RDN (basal) + toria oil cake @ 25% RDN (basal) + Vermicompost @ 50 %
RDN (top dressing). Mineral content viz. Ca (346.7 mg 100g™), Mg (176.4 mg 100 g*), Fe
(4.94 mg 100g), Zn (3.98 mg 100g™) content of finger millet were also higher when FYM
@ 50% RDN (basal) + Vermicompost @ 50 % RDN (top dressing) was applied to finger
millet but was statistically at par with application of FYM @ 25% RDN (basal) + toria oil
cake @ 25% RDN (basal) + Vermicompost @ 50 % RDN (top dressing). Improvement in
quality parameters due to combined use of FYM and vermicompost was also reported by Dixit
& Gupta. (2000) 1. The increased uptake of nitrogen to the finger millet due to vermicompost

along with FYM resulted in higher accumulation of photosynthates which have translocated
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to sink due to better development of source-sink channel resulting in improved grain protein
and nutrient content of finger millet. Similar findings were reported by Bana and Gautam.
(2009) 1.

Interaction

Interaction of establishment methods with organic nutrient management was
significant. SFMI with application of FYM @ 50% RDN (basal) + Vermicompost @ 50%
RDN (top dressing) produced higher yield and quality parameters. However, it was at par
with application of FYM @ 25% RDN (basal) + toria oil cake @ 25% RDN (basal) +
Vermicompost @ 50 % RDN (top dressing). This corroborates the findings of
Somashekhar and Loganandhan. (2020) &,



Table 1. Grain yield, straw yield and harvest index of finger millet as influenced by establishment method and organic nutrient

management
Grain yield (kg hal) Straw yield (kg ha1) Harvest index (%)
Treatment 2020 2021 | Pooled | 2020 {42021 | Pooled| 2020 | 2021 Pooled

Establishment method (M) in finger millet

ML1: Line transplanting 1642 1714 1678 {2483 | 2579 2531 39.81 | 39.93 39.87
M2: SFMI 2007 2095 2051 | 2844°| 2958 | 2901 | 41.37 | 4146 | 41.42
SEm+ 46.60 53.30 35.32 | 57.1 | 58.89 | 41.01 | 046 | 0.6 0.33
CD(0.05) 141.2 161.5 102.3 | 173.1 | 178.4 | 1188 1.4 1.4 0.9
Nutrient management (N) in finger millet

N1: FYM @ 100% RDN (basal) 1510 1610 1560 | 2504 | 2562 | 2533 | 37.62 | 3859 | 38.10
NZ:SZ?,;)MR?NE’&Z"SS)DN (basal) + Vermicompost @ ;4 1840 | 1820 | 2565 | 2712 | 26385 | 4124 | 4042 | 40.83
N3:5%;)MR§N58;/; (Ffrzs'\s'irgtg’;"sa') + Vermicompost @ 5655 | 2157 | 2002 | 2812 | 2967 | 28895 | 41.90 | 4210 | 42.00

: . ___ -

N4'(Ezs|;/:)?\/2e5r£i(c%ar$$g M %gg%ggﬁ(gngrfszﬁg'\; 1961 2011 | 1986 | 2773 | 2833 | 2803 | 4142 | 4152 | 4147
S.Em(+) 65.90 75.37 49.95 | 80.73 | 8257 | 57.74 | 020 | 0.20 0.14
C.D (0.05) 199.7 228.4 144.6 | 2448 | 252.2 | 167.2 0.6 0.6 0.4
M xN
S.Em () 126.10 | 13960 | 93.95 | 148.30 | 152.20 | 106.25 | 0.78 | 0.78 0.55
CD (0.05) 382.0 422.9 270.6 | 449.3 | 461.1 | 306.0 2.4 2.4 1.6




Table 2. Quality parameters of finger millet as influenced by establishment method and organic nutrient management

Protein content (%) Protein yield (kg ha) | Crude fibre (g/100 g) Vitamin E (mg/100 g)
Treatment
2020 | 2021 | Pooled | 2020 | 2021 |Pooled| 2020 | 2021 | Pooled | 2020 | 2021 Pooled
Establishment method (M) in finger millet
M1: Line transplanting 7.44 | 7.50 7.47 122.1 | 128.6 | 125.3 3.0 3.4 3.2 0.08 | 0.12 0.1
M2: SFMI 756 | 7.63 7.59 151.8 | 159.7 4 155.8 3.5 3.7 3.6 0.12 | 0.16 0.14
SEmz+ 0.03 | 0.03 0.02 5.38 6.03 4.03 0.13 | 0.06 0.06 | 0.009 | 0.009 0.006
C.D (0.05) 0.10 | 0.11 0.06 16.32 | 18.28 11.7 0.4 0.2 0.19 0.03 | 0.03 0.01
Nutrient management (N) in finger millet
N1: FYM @ 100% RDN (basal) 7.06 | 7.13 7.09 106.6 |,-114.7 | 110.7 2.9 3.1 3.0 0.06 0.1 0.08
N2: FYM @ 50% RDN (basal) + Vermicompost @ | 7 44 | 756 | 750, | 1839 | 1392 | 1365 | 30 | 32 | 31 | 009 | 011 | 0.10
50% RDN (basal)
N3: FYM @ 50% RDN (basal) + Vermicompost @ | 7 g5 | 794 | 791/ 159.7 | 1712 | 1655 | 38 | 40 | 39 | 014 | 018 | o016
50% RDN (top dressing)
N4: FYM @ 25% (basal + toria oilcake @ 25%
RDN (basal) + Vermicompost @ 50% RDN 7.62 .| 7.63 7.63 1495 | 153.3 | 151.4 3.3 3.9 3.6 0.11 | 0.17 0.14
(top dressing)
S.E.m(z) 0.13 |.0.10 0.008 | 5.65 6.10 4.15 0.23 0.19 | 0.14 0.01 | 0.02 0.01
C.D (0.05) 0.41 | 0.32 0.23 17.1 18.5 12.04 0.7 0.6 0.43 0.04 | 0.05 0.03
M x N
S.Em () 0.22 | 0.23 0.15 [12.3 12.8 8.87 0.48 0.36 | 0.29 0.02 | 0.02 0.01
CD (0.05) 0.7 0.7 045 [37.2 38.8 25.6 14 1.0 0.85 0.06 | 0.06 0.04




Table 3 Quality parameters of finger millet as influenced by establishment method organic nutrient management

Mineral content (mg 100 g*)

Treatment Ca Mg Fe Zn

2020 | 2021 | Pooled | 2020 | 20214 Pooled | 12020 | 2021 | Pooled | 2020| 2021 | Pooled
Establishment method (M) in finger millet
ML: Line transplanting 311.6 | 3126 | 312.1 | 14411492 ] 1471 | 469 | 476 | 472 | 353| 355 | 354
M2: SEMI 344.0 | 3442 | 3441 | 1603 {1681 | 1643 | 485 | 488 | 486 | 369| 372 | 371
SEms 6.20 | 6.73 | 457 | 415 | 465 | 318 | 003 | 0.03| 002 | 0.03| 004 | 0.02
CD (0.05) 188 | 204 |7132 [126 | 141 ] 923 | 012 | 010 006 | 012] 014 | 007
Nutrient management (N) in finger millet
N1: FYM @ 100% RDN(basal) 306.7.1307.1 | 306.9 | 1202 | 1352 | 1322 | 465 | 471 | 468 | 331| 334 | 333
NZ:QBR"'(%DaSE’g)’/"RDN(baS‘“)+Vermi°°mp°5t@50% 3235 | 3245 | 3240 | 144.1 | 1483 | 146.1 | 469 | 475 | 472 | 3.45| 347 | 3.46
N?’:g;,':l"(gogogf’e;%’;)(basa')+Vermi°°mp°5t@50% 346:3.1347.1 | 346.7 | 1742 | 1788 | 1764 | 493 | 495 494 | 3.97| 399 | 3.98
Nd: g;;hgr?ssﬁ;/; Erbfj?i';*()\i’li;rl'(‘;cémzpf)%i; SD?\?O(/Baigg\l 3347 [334.9 | 3348 | 1613 | 172.3 | 166.8 | 4.81 | 487 | 484 | 3.71| 3.74 | 3.72
S.Em(2) 60 | 47 | 378 | 452 | 405 | 303 | 005 | 0.05| 002 | 010| 011 | 007
CD (0.05) 183 | 144 | 109 | 137 | 123 | 88 | 018 | 017 | 007 | 031| 034 | 021
M xN
S.Em () 13.40 | 1220 | 901 | 987 | 961 | 688 | 011 | 012 | 008 | 0.18| 022 | 0.14
CD (0.05) 406 | 36.9 | 260 | 299 | 201 | 198 | 033 | 036 | 023 | 054| 066 | 042




Conclusion

The study indicates that SFMI method of crop establishment resulted in superior grain

yield, straw yield and harvest index of finger millet over the conventional method of line
transplanting. Application of FYM @ 50% RDN as basal + Vermicompost @ 50% RDN
as top dressing to finger millet resulted in higher yield in finger millet and this was
statistically similar with the application of FYM @ 25% RDN (basal) + toria oil cake @
25% RDN (basal)+ Vermicompost @ 50% RDN (top dressing) to finger millet.

Reference

1.

5 decades of Odisha Agriculture Statistics, 2020. Directorate of Agriculture and Food
Production, Govt. Of Odisha.

Aparna K, Ansari ZG. Evaluation of ragi genotypes on growth parameters and
physiological attributes under khariff rainfed conditions.“Int. J. of chemical
Studies. 2017; 5(6): 1899-1901.

Bala RS, Swain S, Sengotuvel D, Parida NR. Nutritious millets for enhancing income
and improved nutrition: a case study from Tamilnadu and Odisha. Minor
millets in South India. 2010.

Bana RS, Gautam RC. Nutrient management through organic sources in pearl millet
(Pennisetum  glaucum)-wheat ~ (Triticum aestivum) cropping system.
International Journal of Tropical-Agriculture. 2009; 27(1-2): 127-129.

Dixit KG, Gupta BR. Effect of FYM; chemical and biofertlizer on yield and quality
of rice and soil properties, Journal of Indian Society of Soil Science.
2000;48(4): 773-780.

Sakamma S, Umesh KB, Girish MR, Ravi SC, Satishkumar M, Veerabhadrappa
Bellundagi. Finger millet (Eleusine coracana L. Gaertn.) production system:
Status, potential, constraints and implications for improving small farmer's
welfare, Journal of Agricultural Science. 2018;10(1): 162-17.

Sharma S, Singh P, Kumar S. Responses of Soil carbon pools, Enzymatic activity and
crop yields to Nitrogen and straw incorporation in a Rice-Wheat Cropping
System in North-western India. Front. Sustain. Food syst.2020; 4:532704.

Somashekhar, Loganandhan N. SRI-Finger Millet Cultivation a Case study in
Tumakuru District, India. International Journal of Current Microbiology and

Applied Sciences. 2020; 9(1): 2089-2094.



