Effect of establishment method and organic nutrient management practices on
yieldandquality offingermillet

Abstract

Afieldexperimentwasconductedduringkharifseasonsin2020and2021atAgron
omy Main Research Farm, Department of Agronomy, College
ofAgriculture,OdishaUniversityofAgricultureand Technology,Bhubaneswart
ostudyeffectofestablishmentmethodandorganicnutrientmanagementonyielda
ndqualityparametersoffingermillet.(VarietyArjuna). Theexperimentwas . laid
out in a split plot design and replicated - thrice.The
treatmentscomprisedof2methodsofcropestablishmentviz.conventionalmethodo
flinetransplanting(20cmx10cm)andsystemoffingermilletintensification(25¢
mX25cm)inmainplotwithapplicationof4organicnutrientsourcesviz.FYM@10
0%RDN,FYM@50%RDN(basal)+Vermicompost@50%RDN(basal), FYM
@ 50% RDN (basal) + Vermicompost. @ 50% RDN
(topdressing)andFYM@25%RDN(basal)+toriaoilcake @25%RDN(basal)
+Vermicompost@50%RDN(topdressing)allottedtosubplotinfingermilletdurin
g Kharifseason. SFMI method, of establishment resulted in
superiorgrainyield(2051kgha') strawyield(2901kgha®

1), harvestindex(41.42%)and_quality parameters of finger millet grains viz.
protein (7.56%), crudefibre (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. thanlinetransplanting. Thegrainyield(2092kgha™
1) strawyield(2889kgha™
),harvestindex(42.00%)andqualityparametersoffingermilletgrainsviz.protein
(7.91%), crude fibre (3.9 g 100g™), vitamin E (0.16 mg 100 g%),
Ca(346.7mglOOg'1),Mg(176.4mglOOg'1),Fe(4.94mglOOg'1),Zn(3.98mg
100g™). content were higher with the application of FYM @ 50%
RDN(basal) + Vermicompost @ 50 % RDN (top dressing) in finger millet
andwas statistically similar with application of FYM @ 25% RDN (basal)
+toriaoil cake @ 25% RDN (basal) + Vermicompost @ 50 % RDN
(topdressing). ThebenefitcostratiowashigherinSFM landwiththeapplicationof
FYM@50%RDN(basal)+Vermicompost@50%RDN(topdressing)to  finger
millet.  Interaction of establishment methods with  organic
nutrientmanagementwas significant.
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Introduction

Milletsaresometimesreferredtoas*“Shree-
Anna’’becauseoftheirimportanceashealthyfood. Milletscontainsabout10timesmoreCaand?2
-10timeshigherFethanwheator rice (Bala et al. 2010) P Finger millet
(Eleusinecoracanal..) is an important
smallmilletrankingthirdinIndiainareaandproductionhavinghighestproductivity.Outoftheto
tal minor millets produced, finger millet accounts for about 85% of production in
India(Sakammaetal.2018) . InOdisha,thearea,productionandproductivityis116.8th:ha,
128.73th.tonnesand1102kg/ha,respectively(5DecadesofOdishaAgricultureStatistics;2020)
M1t 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) . It 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 easilyand slowly digestible and is also
ideal for patients suffering from diabetes and
digestiveproblemsasthegrainscontainanessentialaminoacidmethioninewhichhaslowglyce
micindex and no gluten. Due to,its plausible health benefits, it is sometimes referred to
asmiraclegrain.SRIprinciplehavebeenfollowedinfingermilletwhichmainlyemphasizeson
utilizing early growth-“and vigour of seedlings, less competition for light and
nutrients,enhancingresourceuseefficiency(seeds,water, fertilizerandpesticide)andbringdowno
verdependenceonchemicalfertilizers,breakingsoilanoxiaconditionandpromotinghealthyrootgr
owth and.-increasing “soil microbial activity; and thereby enhancing soil organic
mattercontent.Conversionofmodernchemicallyintensiveagriculturetoamoresustainableformof
agriculture like organic farming appears to be an option for maintaining the
desirableagricultural production in future. Further, growing finger millet organically may

insurenutritionalfoodandfarmingsecurityatthejunctureofclimatechange.

Materialsandmethod

The field experiment was conducted at the Agronomy Main
ResearchFarm,Department of Agronomy, College of Agriculture, Orissa University of
Agriculture
andTechnology(OUAT),Bhubaneswar,Odishawithfingermilletgrownduringkharifseasono

f 2020 and 2021. The experimental site is situated between 20°15' N latitude, 85°52'
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Elongitude and at an altitude of 25.9 m above the mean sea-level and about 64 km away

oftheBayofBengal,Odisha. Thesoilwassandyloamintexture,acidicinreaction(pH4.64),



lowinorganiccarbon(4.24gkg),mediuminavailablenitrogen(298.1kgha

1y, mediuminavailablephosphorus(17.6kgha™)andlowinavailablepotassium(95kgha™

1). Totalrainfallamounting to 989.1 mm (44 rainy days) and 1317.9 mm (59 rainy days)
was
receivedduringKharifseasonof2020and2021, respectively. Theexperimentwaslaidoutinsplitpl
otdesign with three replications. The treatments comprised of 2 methods of plant
establishmentviz.Mz:conventionalmethodoflinetransplanting(20cmx10cm)and Mz:systemoffi
ngermilletintensification(25cmX25cm)inmainplotwith4organicnutrientsourcesviz.Ni:FYM
@100%RDN(basal),N2:FY M@50%RDN(basal)+Vermicompost@50%RDN(basal), Na:
FYM @ 50% RDN (basal) + Vermicompost @ 50% RDN (top dressing),
N4:FYM@25%RDN (basal)+toriaoilcake@25%RDN(basal)+Vermicompost@50%RDN(
topdressing)allottedtosubplotinfingermillet. Therecommendeddoseofnitrogen(RDN)
applied to finger millet was 60 kg ha™. In SFMI, square plantingof 12 days
oldseedlingwasdone@oneseedlinghil

! Theorganicformulation‘Jibamruta’wassprayeduniformlytoallthetreatments ~ at21 DATfor

controllinginsectpestsanddiseases.WeedingoperationwasdoneinSFMIbyusingacycleweeder

Observations on grain yield, straw yield of finger millet were recorded at
harvestand the quality parameters of grains were analyzed. The collected data were
analyzedstatistically by standard analysis of variance technique for split plot design as
suggestedby Gomez and Gomez (1984) ™! and significant different between the
treatments werecomparedwiththecriticaldifferenceat +5%

probabilitybyleastsignificantdifference.

Resultanddiscussion

The pooled data of two years of Kharifseason of 2020 and 2021 for yield

andqualityparameters of finger millet arepresented in Table 1 to3.

Effectofestablishmentmethodsonyieldandqualityparametersoffingermilletgrains
Theyieldparameterslikegrainyield(2051kgha™),strawyield(2901kgha™
Yandharvestindex(41.42%)were  higherinSFMI  than the  conventionalmethodof
linetransplanting. 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 mg100g
YwerehigherinSFM Ithanlinetransplanting. Themineralcontentofgrainsviz. Ca(344.1mg100
4
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g™),Mg(164.3mg100g™?),Fe(4.86mg100g™*)andZn(3.71mg100g™)
content were also higher in SFMI than line transplanting. Yield and quality

parametersexhibitedhighervaluesinSFMIduetobettercongenialenvironmentprovidedtoaug
ment



photosynthesisandmobilizationofphotosynthatesfromsourcetosink(SomashekharandLoga
nandhan.,2020) ¥,
Effect of organic nutrient management on yield and quality parameters of
fingermilletgrains

The grain yield (2092 kg ha™), straw yield(2889 kg ha™), harvest index (42.00
%)werehigherwhenFY M @50%RDN (basal)+Vermicompost@50%RDN (topdressing)was
appliedtofingermilletbutwasstatisticallyatparwithapplicationofF Y M@25%RD N(basal)+tori
aoilcake@25%RDN (basal)+Vermicompost@50%RDN(topdressing).Balanced
combination of organic sources is indispensable to supplement nutrients
inaccordancewiththedemandofplantsforensuringhigherproductionandproductivitywithouthav
ingdeleteriouseffectonsoilhealth. ApplicationofFY Mprovidednecessafynutrientsreadily
and top dressing of vermicompost ensured continuous “availability of
nutrientsthroughoutthecropgrowthstagesduetosteadytransformation,mineralization,solubilisat
ion,decomposition of minerals and nutrients that might helped in ensuring superior
yieldattributingcharacters,yieldandqualityofgrains. Supplyofnitrogenandothernutrientsatri
ghttimeandquantityenabletheplantstoassimilatesufficientphetosyntheticproductsandthusincr
easedyieldattributesandyieldofthecropandalsobringanimprovementtowardsphysical
properties of soil and thereby improving nutrient and water holding
capacity(BhardwajandGaur,1985)%.Sharmaetal.(2020)alsoreportedthatincreaseinyieldo
frice due to addition of various.organic manures could be attributed to adequate supply
ofnutrients,higheruptakeandrecoveryofappliednutrients,whichinturn,musthaveimprovedsynt
hesis and translocation: of=metabolites to various reproductive structures of the
plant.Similarly,qualityparametersviz.protein(7.91%),crudefiber(3.99100g"
YandvitaminE(0.16mg100g*)werehigherwhenFY M
@50%RDN(basal)+Vermicompost@50%RDN(topdressing)wasappliedtofingermilletoutw
asstatisticallyatparwithapplicationofF YM@25%RDN(basal)+toriaoilcake@25%RDN(bas
al)+Vermicompost@50%RDN(topdressing).Mineralcontentviz.Ca(346.7mg100g
1,Mg(176.4mg100g™),Fe(4.94mg100g™),Zn(3.98mg100g
YeontentoffingermilletwerealsohigherwhenFYM@ 50% RDN (basal) + Vermicompost
@ 50 % RDN (top dressing) was applied to
fingermilletbutwasstatisticall yatparwithapplicationofF Y M@25%RDN(basal)+toriaoilcak
e@25%RDN(basal)+Vermicompost@50%RDN (topdressing). Improvementinqualitypara
metersduetocombineduseofFY MandvermicompostwasalsoreportedbyDixit&Gupta.(2000)™.

TheincreaseduptakeofnitrogentothefingermilletduetovermicompostalongwithFY Mresultedi
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tosinkduetobetterdevelopmentofsource-
sinkchannelresultinginimprovedgrainproteinandnutrientcontentoffingermillet.Similarfindi
ngswerereportedbyBanaandGautam.(2009).

Interaction

Interactionofestablishmentmethodswithorganicnutrientmanagementwassignificant
.SFMIwithapplicationofFY M@50%RDN (basal)+Vermicompost@50%RDN (top
dressing) produced higher yield and quality parameters. However, it was-at parwith
application of FYM @ 25% RDN (basal) + toriaoil cake @ 25%. RDN,:(basal)
+Vermicompost@50%RDN(topdressing).ThiscorroboratesthefindingsofSomashekharand
Loganandhan. (2020) 1.



Tablel Comment [DAL3]: Must be perform!!IAfter
B I I E I I R I AT R R doing the ANOVA, the p-value will allow to

Grainyield,strawyieldandharvestindexoffingermilletasinfluencedbyestablishmentmethodandorganicnutrientma BT T e Glseres] Gl aenmes i e
nagement variation of the studied parameters is
significant.
Grain yield(kgha™L) Straw yield (kgha™l) Harvestindex(%0)
Treatment 2020 2021 | Pooled | 2020 | 2021.| Pooled| 2020 | 2021 | Pooled

Establishmentmethod(M)infingermillet

M1:Linetransplanting 1642 1714 1678 | 2483 |. 2579 2531 39.81 | 39.93 39.87
M2:SFMI 2007 | 2095 | 2051 |.2844 | 2958 | 2001 | 41.37 | 4146 | 4142
SEms 4660 | 5330 |3532 | 571 | 58.89 | 4101 | 046 | 046 | 033
CD(0.05) 1412 | 1615 |¥1023 | 1731|1784 | 1188 | 14 | 14 0.9
Nutrient management(N)infingermillet
N1:FYM@100%RDN (basal) 1510 .| 1610, | 1560 | 2504 | 2562 | 2533 | 37.62 | 3859 | 38.10
N2:g&%%ﬁ:ﬁ’;g';“basmﬁvermiCompOSt@ 1800 1840 | 1820 | 2565 | 2712 | 26385 | 4124 | 4042 | 40.83
N3:g&%%ﬁggﬁ?rggﬁg')wermiCompOSt@ 2008 | 2157 | 2092 | 2812 | 2967 | 2889.5 | 41.90 | 4210 | 42.00
L . __ .

a')‘;s';;yv%fn?fég]a;g's)tg%g(%’ggaﬁz(g)pﬁggzEg)' 1961 2011 | 1986 | 2773 | 2833 | 2803 | 4142 | 4152 | 4147
S.Em(x) 6590 | 7537 | 49.95 | 80.73 | 8257 | 57.74 | 0.20 | 020 | 0.14
C.D(0.05) 1997 | 2284 | 1446 | 2448 | 2522 | 1672 | 06 | 06 0.4
M X N
S Em(z) 12610 | 13960 | 9395 | 14830| 15220 | 10625 | 078 | 078 | 055
CD(0.05) 3820 | 4229 | 2706 | 4493 | 4611 | 3060 | 24 | 24 16




Table2. Qualityparametersoffingermilletasinfluencedbyestablishmentmethodandorganicnutrientmanagement

Treatment

Proteincontent(%6)

Proteinyield(kg ha™)

Crudefibre(g/100 g)

Vitamin E(mg/100g)

2020 ‘ 2021 ‘ Pooled

2020‘ 2021 ‘Pooled

2020 ‘ 2021 ‘Pooled

2020 ‘ 2021 ‘ Pooled

Establishmentmethod(M)infingermillet

M1:Linetransplanting 7.44 | 7.50 7.47 122.1 | 1286 | 125.3 3.0 34 3.2 0.08 | 0.12 0.1
M2:SFMI 756 | 7.63 7.59 151.8 | 159.7 |155.8 35 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
Nutrientmanagement(N)infingermillet
N1: FYM@100%RDN(basal) 7.06 | 7.13 7.09 | 106.6,| 114.7 | 110.7 2.9 31 3.0 0.06 0.1 0.08
N2: FYM @ 50% RDN (basal) + Vermicompost

@50%RDN (basal) 744 | 7.56 750 [1339 | 139.2 | 1365 3.0 32 31 0.09 | 0.11 0.10
N3: FYM @ 50% RDN (basal) + Vermicompost

@50%RDN(top dressing) 7.88 | 7.94 7.91 159.7 | 171.2 | 1655 3.8 4.0 3.9 0.14 | 0.18 0.16
N4: FYM@25% (basal+toriaoilcake @25%

RDN (basal) + Vermicompost @ 50% 7.627.63 7.63 1495 | 1533 | 1514 3.3 39 36 0.11 | 0.17 0.14

RDN(topdressing)
S.E.m(z) 0.13-|. 0.10 | 0.008 | 5.65 6.10 4.15 023 | 019 | 014 | 0.01 | 0.02 0.01
C.D(0.05) 041 032 0.23 171 185 | 12.04 0.7 0.6 0.43 0.04 | 0.05 0.03
M x N
S.Em(z) 022 | 023 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 0.45 [37.2 38.8 25.6 14 1.0 0.85 0.06 | 0.06 0.04




Table3 Qualityparametersoffingermilletasinfluencedbyestablishmentmethodorganicnutrientmanagement

Mineralcontent(mg 100g™)

Treatment Ca Mg Fe Zn
2020 ‘ 2021 ‘Pooled 2020 ‘ 2021 ‘Pooled 2020 ‘ 2021 ‘ Pooled 2020‘ 2021 ‘Pooled
Establishmentmethod(M)infingermillet
M1:Linetransplanting 311.6 | 3126 | 312.1 | 144.1.] 1492 | 147.1 4.69 4.76 472 | 353 | 355 | 354
M2:SFMI 3440 | 3442 | 3441 | 1603./168.1| 1643 | 485 | 488 | 486 |369| 372 | 371
SEms+ 620 | 673 | 4571415 | 465 | 318 | 003 | 003 | 002 | 003| 004 | 002
CD(0.05) 188 | 204 | 132 |\ 126 | 141 | 923 | 012 | 010| 006 |012| 014 | 007
Nutrientmanagement(N)infingermillet
N1:FYM@100%RDN(basal) 306.7 |.307.1 | 3069 | 1202 | 135.2] 1322 | 465 | 471 | 468 |331] 334 | 333
NZ:RF;RI"&F’S%RDN@&S&')*V”'””iCOmpOSt@m% 3235 3245 | 3240 | 1441 | 1483 | 1461 | 469 | 475 | 472 | 345| 347 | 346
N3:g;m@gggf’ggyg“a')+VermiCOmpOSt@m% 3463 | 347.1 | 3467 | 1742 | 1788 | 1764 | 493 | 495 | 494 | 397 | 399 | 398
N4@gg’ér@gsﬁ(rg()tirafg'r)l;(\)’Ifgﬂ'ggggﬁ;‘%ﬁ:ﬁ’gzg“ 3347 | 3349 | 3348 | 1613 | 1723 | 1668 | 481 | 487 | 484 | 371| 374 | 372
S Em() 60 | 47 | 378 | 452 | 405 | 303 | 005 | 005| 002 | 010| 011 | 007
CD(0.05) 183 | 144 | 109 | 137 | 123 ] 88 | 018 | 017 | 007 |031] 034 | 021
M X N
S.Em(x) 1340 | 1220 | 901 | 987 | 961 | 688 | 011 | 012 008 |o0.18| 022 | 014
CD(0.05) 406 | 369 | 260 | 209 | 290 | 198 | 033 | 036 | 023 | 054| 066 | 042




Conclusion

The study indicates that SFMI method of crop establishment resulted in superior
grainyield, straw yield and harvest index of finger millet over the conventional method of
linetransplanting. Application of FYM @ 50% RDN as basal + Vermicompost @ 50%
RDNas top dressing to finger millet resulted in higher yield in finger millet and this
wasstatistically similar with the application of FYM @ 25% RDN (basal) + toriaoil cake
@25%RDN(basal)+Vermicompost@50%RDN(topdressing)tofingermillet.
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