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Abstract

A field experiment was carried out during & Kharif seasons in 2020 and 2021
atAgronomyMainResearchFarm,DepartmentofAgronomy,CollegeofAgricultu

re, Odisha University of Agriculture and Technology, Bhubaneswar; India

tostudythe

effectofcropestablishmentmethodandorganicnutrientmanagementenfingermille

t.(VarietyArjuna) Theexperimentwaslaidoutinasplitplotdesignandreplicated ( comment [E1]: . finger millet (Arjuna variety). |
thrice.The treatmentscomprised of2 methods of

cropestablishmentviz.conventionalmethodoflinetransplanting(20cmx10cm)ands
ystem of finger millet intensification (25.cm x > 25 cm ) in main plot
withapplicationof4organicnutrientsourcesviz.FY M@100%RDN,FYM@50%R

DN (basal)+Vermicompost @50%RDN (basal), FY M@50%RDN (basal) Comment [E2]: ....sources viz. farm yard manure

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" (FYM) @ 100% recommended nitrogen dose
+Vermicompost@50%RDN(topdressing)andFY M@25%RDN (basal)+toriaoil (RO R ML 02 IRDINIQasal e
cake@25%RDN(basal)+Vermicompost@50%RDN(topdressing)allotted to sub
plot in finger millet during Kharif season. SFMI method ofestablishment| Comment [E3]: SFMI method of establishment
resulted in superior yield attributes, grain yield (2051 kg ha™),straw yield Please explain the abbreviation.
(2.901 kg hal) and harvest index (41.42%) in finger millet thanline . System of finger millet intensification (SFM)?

i X g i i 1 i ‘| Comment [E4]: 2051
transplanting. Yield attributes, grain yield (2,092 kg ha™), straw yield(2,889 or

As in English....2,051?

kg ha®“)-and:harvest index (42.00 %)were higher with the applicationof maicolonlaten

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
theapplicationofFY M@50%RDN (basal)+Vermicompost@50%RDN (topdres

sing)to finger millet.
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Introduction

Millets have been accorded a prominent position as super food in the
presentera. Under the changing scenario of global warming and climate change,
cultivation ofecologically suitable hardy millets may be a wise alternative for optimum
food andnutritional security. Finger millet (Eleusine coracana L.) is an important small
milletrankingthirdinIndiainareaandproductionhavinghighestproductivity.Outofthetotal
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

AgricultureStatistics,2020)™. Itisaversatileclimateresilientcropwithwideadaptabilitytoad
verseweather conditions, with low input requirements, easy .cultivation, free from
major pestsand diseases and drought tolerance, which .have ‘made this crop an
automatic choice indryfarmingsystem. Itisnutritionallysuperior
withhighnutrientprofileandisidealforpatients suffering: from. diabetes and digestive
problems as the grains contain the essentialaming acid methionine having low

glycemic index and no gluten. SRI principlé havebeen followed in finger millet which

mainly emphasizes on utilizing early growth andvigour of seedlings, less competition
for light and nutrients, enhancing-resource useefficiency (seeds, water, fertilizer, and
pesticide) and bring down over:dependence onchemical fertilizers, breaking soil anoxia
condition and promoting healthy root
growthandincreasingsoilmicrobialactivity;andtherebyenhancingsoilorganicmatterconte

nt.Conversion of modern;chemically intensive agriculture to a more sustainable form
ofagriculture.<like “organic farming appears to be an option for maintaining the
desirableagricultural production in future. Further, growing finger millet organically

may insurenutritionalfood and farmingsecurityat thejunctureof climatechange.

Materialsandmethod

The field experiment was conducted at the Agronomy Main Research
Farm,DepartmentofAgronomy,

CollegeofAgriculture,OrissaUniversityofAgricultureandTechnology (OUAT),

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 64km away

of the Bay of Bengal, Odisha. The soil was sandy loam in texture, acidic

inreaction(pH4.64) lowinorganiccarbon(4.24gkg),mediuminavailablenitrogen(298.1kgha
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1,mediuminavailablephosphorus(17.6kgha™)andlowinavailablepotassium(95 ~{ comment [E12]: Please delete the space.... |




kg ha™). Total rainfall amounting to 989.1 mm (44 rainy days) and 1317.9 mm
(59rainy days) was received during Kharif season of 2020 and 2021, respectively.
Theexperiment was laid out in split plot design with three replications.The
treatmentscomprised of2 methods of plant establishment viz. Mi:conventional method
of

linetransplanting(20cmx10cm)andMz:systemoffingermilletintensification(25cmx><25cm)
N2:FYM@50%

inmainplotwith4organicnutrientsourcesviz.\le FYM@100%RDN(basal),

RDN(basal)+Vermicompost @50%RDN(basal),
N3:FYM@50%RDN(basal)+Vermicompost@50%RDN(topdressing),N4:FYM@25%RD
N(basaI)HtoriaoiI cake @ 25% RDN (basal) + Vermicompost @ 50 % RDN (top dressing)

allotted to

gha™.InSFMI

,squareplantingofl2daysoldseedlingwasdone@oneseedlinghill

for controlling insect pests and diseases. Weeding operation was done in SFMI

byusingacycleweeder.

Observationsonyieldattributes grainyieldandstrawyieldoffingermilletwererecord

ed at harvest. The -collected data were analyzed statistically by standard
analysisofvariancetechniqueforsplitplotdesignassuggestedbyGomezand
Gomez(1984)Mandsignificantdifferentbetweenthetreatmentswerecomparedwiththecriti

caldifference at +5%probabilitybyleast significantdifference.

Resultanddiscussion

The pooled data of two years of Kharif season of 2020 and 2021 for
yieldattributes,yieldandeconomicsof fingermillet arepresentedin Table1to3.
Effect of establishment methods on yield attributes, yield and economics of
fingermillet

Yieldattributing  charactersi.e.earheadhill™ fingerear™ spikeletsfinger™, grains
spikelet™, finger length, 1000 grain weight of finger millet were higher in SFMI(7.9,
6.4, 88.6, 598, 7.90 cm and 3.37 g, respectively) than line transplanting.
Lesscompetition between plants due to wider space allowed the individual plants to
developmassive root system and ultimately higher nutrient uptake. Better aeration at
widerspacingresultedinhealthyplantgrowthwithmoretillers(SomashekharandLoganandh

an.,2020)"*). TheseresultswereinconformitywiththefindingsofPrakashaet al. (2018)E!.
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Thegrainyield strawyieldandharvestindexoffingermilletwerehigher(2051kg ha,
2901 kg ha and 41.42%, respectively) in SFMI than line transplanting. Grainyield and
straw vyield are is the final outcome of a crop which generally relies on
thedevelopmentofyieldattributes.Increaseingrowthattributesduetoincreaseduptakeofnitr
ogen and translocation of photosynthates from source to sink increased most of
theyield attributing characters in SFMI. Similar findings were also reported by Naidu
andRao(1958)™:NarasimhaRaoetal.(1963)":DivaKaran(1967)"!;NarasimhaMurthy
and Hegde (1981) ©®: PSI (2009) ™ and Rajesh (2011) ™ in finger millet. The
grossreturn(Rs.110721ha*andRs.118080ha™),netreturn(Rs.53121ha"andRs.60480ha™)
and B: C ratio (1.92 and 2.05) was higher in SFMI method of establishment.in 2020-

21and 2021-22, respectively.
Effect of organic nutrient management on yield attributes, yield-and economics
offingermillet

Yield attributing characters i.e. earhead hill*, finger ear™, spikelets finger -
! grainsspikelet-
1,fingerlength,1000grainweightoffingermilletwerehigher(6.5,6.5,71.5,5.84,7.86and3.36
g,respectively)whenFY M@50%RDN (basal)+Vermicompost @ 50 % RDN (top
dressing) was applied to finger millet but
wasstatisticallyatparwithapplicationof F¥ M@25%RDN (basal)+toriaoilcake @25%RD
N(basal)+Vermicompost@50%RDN(topdressing).Thegrainyield,strawyieldandharvesti
ndex(%)offingermilletwerealsohigher(2092kgha™,2889kgha*and
42.00 %,respectively)whenFY M@50%RDN (basal)+Vermicompost@50%RDN (topdre
ssing)wasappliedtofingermilletbutwasstatisticallyatparwithapplicationofF Y M@25%R
DN(basal)+toriaoilcake@25%RDN (basal)+Vermicompost@50
% RDN (top“dressing): The higher yield attributes might be due to higher macro
andmicrenutrientcontentofvermicompostwhichenabledcontinuousandsteadyreleaseofnu
trients:;FYM application also increased the nutrient uptake which might have
helpedinbettertillering earlength,grainfilling,numberofgrainsearhead™
(PriyaandSathyamoorthi, 2019) ®. Balanced combination of organic sources is
indispensable tosupplement nutrients in accordance with the demand of plants for
ensuring
higherproductionandproductivitywithouthavingdeleteriouseffectonsoilhealth. Topdressin
gofvermicompostensuredcontinuousavailabilityofnutrientsthroughoutthecropgrowthstag
es due to steady transformation, mineralization, solubilisation, decomposition
ofmineralsandnutrientsthatmighthelpedinensuringsuperioryieldattributingcharactersandyie
1d.Supplyofnitrogenandothernutrientsatrighttimeandquantityenabletheplantstoassimilates
ufficientphotosyntheticproductsandthusincreasedyieldattributesandyieldofthecropand

Comment [E20]: ....and benefit : cost (B: C)
ratio ...




alsobringanimprovementtowardsphysicalpropertiesofsoil andthereby




improvingnutrientandwaterholdingcapacity(BhardwajandGaur,1985). Highestgrossreturn
(Rs.112573and121595ha™),netreturn(Rs.51873andRs60474ha
andB:Cratio(1.85and2.00)wererecordedwiththetreatmentreceivingF Y M@50%RDN (b
asal)+Vermicompost@50%RDN(top ~ dressing) during 2020-2land 2021-22,
respectively.

Interaction

ItisobservedthatinteractionofSFMIwithnutrientmanagementbyapplicationofFYM@ 50%
RDN (basal) + Vermicompost @ 50% RDN (top dressing) produced maximumnumbers
of yield attributes and ultimately resulted in higher yield. However, it was atpar
withapplicationofFYM @25% RDN(basal)+ toriaoilcake @25%RDN (basal)

+ Vermicompost @ 50 % RDN (top dressing).Wider ‘spacing with organic
nutrientmanagement resulted in less competition between plants: for ‘solar radiation,
space andincreased supply of nutrients and efficient utilization helps in better growth
and yield(Somashekhar andLoganandhan., 2020)%2.



Tablel. Yieldattributing characters offingermilletasinfluenced byorganicnutrientmanagement practices

Treatment

Yieldattributes

Earheadhill™*

Fingersear™

Spikeletsfinger™

Grainspikelet™

Fingerlength_
(cm)?

1000grainweight (g)

2020 \ 2021| Pooled

2020 | 2021| Pooled

2020| 2021| Pooled

2020\ 2021 \ Pooled

2020 \ 2021 \ Pooled

2020 \ 2021 \ Pooled

Establishmentmethod(M)infingermillet

M1:Linetransplanting 29 132 | 31 |49 |51| 50 |392(414| 402 (440441 | 441 |7.03|7.08| 7.06 [3.14|315| 3.15
M2: SFMI 78 80| 79 |64 |63| 64 |926(918] 886 |590|6.05| 598 |7.96|7.83| 7.90 [3.37|336| 3.37
S.E.m() 14 14| 10 |027|02]| 016 |1.18|-1.7 | 1.01 040|043 | 0.29 |0.23|0.24| 0.17 [0.06|0.06| 0.04
CD(0.05) 41| 43| 28 1 |11| 05 |36|321,29 |12 13 08 |07 |07] 05 |02]|02 0.1
Nutrientmanagement(N)infingermillet
N1: FYM@100%RDN(basal) 43 | 45| 44 |50 |51 51 |61.8|620| 619 |467 4675 467 |711|698| 7.05 |3.11|3.13| 3.12
N2: FYM@50%RDN(basal) +

Vermicompost @50%RDN(basal) 49 | 50| 50 |53 |54 54 .629|635| 632 [497|494 | 495 | 74 |732| 7.36 |3.25|324| 3.25
N3: FYM@50%RDN(basal) +

Vermicompost @ 50% RDN 63|66 | 65 |6470765| 65 |71.0{719| 715 (574|593 | 584 |784|7.88| 7.86 [3.36|3.35| 3.36

(topdressing)
N4: FYM @ 25% (basal) + toria

oilcake@ 25% RDN (basal)

+Vermicompost@50% RDN(top 59|63 | 61 [ 59158 59 |679|691| 685 538|538 | 538 |7.64|766| 7.65 [3.30/3.29| 3.29

dressing)
S.Em(%) 0.46 /1042 |0310.39|026| 022 |224|241| 164 |024| 03 | 0.19 |0.13|0.14| 0.09 |0.03|0.03| 0.02
CD(0.05) 144 13| 09 (09|08]| 07 |68|73| 48 |07 09 05 |04 /|04] 03 |01|01] 006
Mx N
S.Em(%) 198194 | 138 |0.78{0.58| 048 |351|4.21| 272 |0.76| 0.84 | 0.56 |047|0.48| 0.33 |0.16|0.16| 0.11
CD(0.05) 59|58 | 40 [236|1.75| 138 [10.7|12.7| 786 | 23 | 25 16 |142|145| 0.96 |0.48|048| 0.32




Table2. Grainyield,strawyieldandharvestindexoffingermilletasinfluencedbyestablishmentmethodandorganicnutrientmanagement

Grain yield(kgha™l) Straw yield(kg.ha™1y Harvestindex (%)
Treatment 2020 2021 Pooled | 2020 | .2021.| Pooled| 2020 | 2021 Pooled
Establishmentmethod(M)infingermillet
ML:Linetransplanting 1642 | 1714 | 1678 | 2483 | 2579 | 2531 | 3981 | 3993 | 3987 | o B A
M2: SFMI 2007 2095 20514 | 2844 | 2958 | 2901 4137 | 4146 41.42 ...nd 50 on, later
SEmz 46.60 53.30 3532 | 5740 | 58.89 | 4101 046 | 046 033
CD(0.05) 141.2 1615 102.3. | 1731 | 1784 | 118.8 14 1.4 09
Nutrientmanagement(N)infingermillet
N1: FYM@100%RDN (basal) 1510 1610 1560 | 2504 | 2562 | 2533 37.62 | 3859 38.10
NZ:';\(D'\,flggggf;mN(basa')+Ve'mi°°mp05t@50% 1800 1840 1820 | 2565 | 2712 | 26385 | 4124 | 4042 | 4083
N3:';\(D'\,flg?g;ﬂ:g%()basa')+Ve'mi°°mp05t@50% 2028 2157 2002 | 2812 | 2967 | 2889.5 | 4190 | 4210 | 4200
'E'Sg;ﬁ'i",g;?g@ﬁsgi{gg@g‘g&%ﬁﬁﬁgﬁgy 1961 2011 1086 | 2773 | 2833 | 2803 | 4142 | 4152 | 4147
S.Em(#) 65:90 75.37 49.95 | 80.73 | 8257 | 57.74 020 | 020 0.14
CD(0.05) 199.7 228.4 1446 | 2448 | 2522 | 167.2 0.6 0.6 04
M x N
S.Em(2) 126.10 139.60 93.95 | 14830 | 15220 | 10625 | 078 | 0.78 055
CD(0.05) 382.0 422.9 2706 | 449.3 | 4611 | 306.0 2.4 2.4 16




Table3.Economicsoffingermilletasinfluencedby establishmentmethodandorganicnutrientmanagementpractices

Gross Net "
return(Rs. return(Rs Benefit: Cost
ha™) haty ) i
Treatment (B-C)ratio
2020 2021 2020 2021 2020 2021

Establishmentmethod(M)infingermillet

| Comment [E22]: 971587......0or as in
MZ1:Linetransplanting 97158 103051 | 34433 40326 155 1.64 | English.....97,158?

"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ....and so on later

M2: SFMI 110721 118080 | 53121 60480 1.92 2.05

Nutrientmanagement(N)infingermillet

N1: FYM@100% RDN(basal) 90088 96954 32138 39004 1.55 1.67
N2: FYM@50%RDN(basal) +Vermicompost@50%RDN(basal) 103175 107917 | 42475 47217 1.70 1.78
N3: FYM@50%RDN(basal)+Vermicompost.@50%RDN(topdressing) 112573 121594 | 51873 60474 1.85 2.00

N4:FYM@25%(basal)+toriacilcake @25%R DN(basal)+Vermicompost@50%RDN(to

: 109947 115796 | 48047 54316 1.78 1.88
pdressing)




Conclusion

ThestudyindicatesthatSFMImethodofcropestablishmentresultedinsuperioryield
attributesandyieldoffingermilletovertheconventionalmethodoflinetransplanting.
Application of FYM @ 50% RDN as basal + Vermicompost @ 50%RDN as top
dressing to finger millet resulted in higher yield attributing characters andyield in
finger millet and this was statistically similar with the application ofFYM
@25%RDN (basal)+toriaoilcake@25%RDN (basal)+Vermicompost@50%RDN (topdr
essing)tofingermillet. Thegrossreturn,net
returnandB:CratiowashigherinFY M@50%RDN as basal +Vermicompost@ 50%
RDN as top
Soconsideringtheproductivityandprofitability,farmerscanadoptSEMIwiththeapplicatio
n of FYM @ 50% RDN as basal (6.55 t/ha) .+ Vermicompost @ 50%
RDNastopdressing(1.62t/ha)infingermilletinlateriticsoilsofOdisha.

dressing.
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