2EffectofPanchagavyaandLeafExtractsofMoringa,NeemandSeaweedonGr
owth,YieldandYieldAttributingTraits ofSpinach(Spinaciaoleraceal)

ABSTRACT

The present investigation was carried out at Field Experimentation Centre, Department of
Genetics and Plant Breeding, Sam Higginbottom University, Technology and Sciences,
Prayagraj (UP) for “Effect of Panchagavya and Leaf Extracts of Moringa, Neem and
Seaweed on Growth, Yield and Yield Attributing Traits of Spinach (Spinacia oleracea
L) Variety-All Green”. The experiment was laid out in Randomized Block Design with
thirteen treatments including control which were replicated thrice on spinach seed variety
‘All-Green’ were used to study under field conditions .The treatments were as follows, TO-
Control, T1,T2,T3 — Panchagavya @ (3,5,7%) for 8Hrs, T4,T5,T6 — Neem leaf extract @
(3,5,7%) for 8hrs, T7,T8,T9 — Moringa leaf extract @(3,5,7%) for 8hrs, T10,T11,T12 —
Seaweed liquid extract@ (2,4,6%) for 8hrs respectively. ANOVA given the significance
difference among all treatments compared to control for all parameters under study. It is
concluded from the present study that the seeds of Spinach variety — All Green treated
with T10-Seaweed Liquid Extract@ 2% for 8hrs was recorded the highest Number of
leaves(19), length of leaf (cm)(12.8), No. of seeds per plant(gm) (4.08), Number of seeds
per plot (gm)(69.46), Biological yield per plant (g)(79.73), Harvest index(69.67) followed by
T3 Panchagavya @ 7% for 8hrs producing number of leaves(18), length of
leaf(cm)(11.2),No. of seeds per plant (gm) (3.71), Number of seeds per plot (gm)(63.05),
Biological yield per plant (g)(73.56), Harvest index(65.10) which were highly significant at

5% level of significance.

Keywords:Spinach,Organicpriming,Panchagavya,Neemleafextract,MoringalLeafextract,Seaweedli
quidextract.



Introduction

Spinach (Spinacia oleracea L.) is an
ediblefloweringplantinthefamilyAmaranthac
eae. It was long considered
tobeinthefamily
Chenopodiaceae,butin2003,thatfamilywas
mergedintothefamilyAmaranthaceaeintheo
rderCaryophyllales.WithinthefamilyAmaran
thaceae,spinachbelongs to
subfamily
Chenopodioideae.Spinachismostprobablyana
tiveofcentralandwestern Asia region. It was
known in Chinaas early as 647 AD. Spinach,
SWiss
chardandgardenbeethasachromosomenumb
er2n=2x=24,indicatestheircloserelationship.
Spinachisoneofthemostcommonleafyvegetabl
esoftropicalandsubtropicalregions.Thepopula
include  Uttar

rspinachgrowing  states

Pradesh, WestBengal, Maharashtra and
Gujarat.
However,spinachisnotverypopularinSouthindi

a.

Area,productionandproductivity:
Worldwide 26,688,150 tonnes of spinach
isproducedperyear.Chinaisthelargestspinac

hproducerintheworldwith24,484,507tonnesp

roductionvolumeper

T%etglrproductionofvegetablesinlndiaaround 1,
84, 394 MT (Production in
'000MT)overl10,259ha.Ofland.Percentshareof
vegetable crops in Indian horticulture
isreportedaround59.2percentinlast2017-

18(Anonymous2018). It isextraordinarily

high in vitamin C and rich inRiboflavin. It is

high yielding and slow
tobolt,thereforesuitableforallyearcultivation.PI
antproducesstalks65-
75daysaftersowing.Stalksandleavesarelightgr
een.AverageYieldis125qg/haofgreenleavesand
averageseedyieldis800kg-1tonperhectare
ThemodeofapplicationofSLF(SeaweedLiquidF
ertilizer)canbeofanyofthefollowingmethods. It
can be Seed treatment (dippingof seeds in
seaweed liquid manure beforecultivation) or
Soll treatment (treating
soilwithseaweedliquidmanure).Seaweedextra
ct is a natural organic fertilizer
whichpromotesfasterseedgerminationandishig
hlynutritioustoplants.TheSeaweedextractcont
ainsregulators,plantgrowthhormones,carbohy
drates,auxins,gibberellinsandvitaminsandhelp
stomaintainsoilfertility. ltiseffectiveandeco-

friendlyforsustainableagriculture.

MATERIALS ANDMETHODS

Varietal features: All green variety ofspinach

was developed by Indian Agricultural
Research Institute (IARI). It produces tender
leaves and gives 6-7 cuttings at 15-20 days
interval. This variety has high adaptability
area in
UttarPradesh,Punjab,Chandigarh,HimachalP
radesh,MadhyaPradesh,Bihar,WestBengal,

Maharashtra, Andhra Pradesh.

Afield experiment details: Pre-sowing

seedtreatmentwithPanchagavyaandLeafExt
ractofMoringa,NeemandSeaweedliquid was
identify effect

ofseedtreatmentsofdifferentseedqualityand

made to



yield parameters of spinach and to
findoutsuitableseedtreatmentmethodforSp
inach.TheexperimentwaslaidoutinRandom
izedBlockDesignwith13treatmentsincludin
gcontrolwhichwerereplicatedthriceinrabi20
21.Thetreatmentsareasfollows,TO-
Control, T1,T2,T3-
Panchagavya@3,5and7%,T4,T5,T6-
NeemLeafExtract@3,5,7%,T7,T8,T9 -

Moringa Leaf Extract @
3,5,7%,T10,T11,T12 — Seaweed Extract
@

2,4,6%respectively.Thespinachseedswere
primedwithabovementionedtreatmentswit

h different concentrations. After
treatingseed were dried to initial moisture

contentat room temperature.

Preparation of Treatments: -Panchagavya:

Panchagavyaispreparedfromcowproducts

viz. Cow milk (5L), ghee (2L), curd(2kg),
cow urine (5L) and cow dung
(5kg).Theseingredientsweremixedtogetheral
ongwith15kgofjaggeryinacircularcontainer.

The mixture was added with
15Lofwaterandkeptassuchfor30days.Ferme
ntationtookplacebymakingthemixture to a
fine concentrate giving out
thesweetodour.Thefermentedliquidwasfilter
ed through cotton and final volume

offiltratewas made1000ml.
Mode of Action:

Biochemical Properties containing major
nutrients like N,P,K and necessary
micronutrients such as Indole acetic
acid(IAA), Gibberellic acid which helps in

Plant growth and health.

MoringalLeafExtract:

FreshM.Oleriferaleaveswillbeair-

driedbeforebeingprocessedintopowder.Thecru
depowderswerekeptatroomtemperature in
paper bags. Moringa leavespowder was
soaked in distilled water for 24hours at room
temperature with
intermittentshakingtoobtainstockmoringaleafe

xtract.

Toeliminatefiberdebris,themixtureisfiltered
through four layers of
cheesecloth,followedbyWhatmanNo.1filterpa
per.

Mode of Action:

Moringa leaf has sufficient amount of macro
and micronutrients, plant-harmones, vital
amino acids and vitamins that enhances the
growth, improves yield and quality of the

crop.

NeemlLeaf Extract:

For 1kg of green neem leaf is required.
Theleaves are soaked overnight in water.
Thenext day the leaves are grounded and
theextract isfiltered.

Mode of Action:

Neem leaf has  compounds like
Azadiradione, nimbin, salanin and
epoxyadiradione which when treated with
seeds increases seed germination, seedling
emergence and increases root-shoot ratio.
Neem leaf extract also stimulates growth of

microbes in root zone.

SeaweedLiguidExtract:




Fresh marine algae are washed
thoroughlyto removes all epiphytes & sand
particleswithtapwater.Theseaweedsaredrie
dfor3

-5 days after dried seaweed to convert
intopowder form. Boiledfor 45 to 60
minutes and filter by the
muslincloth. Theextractis100%concentratio
n.

Mode of Action:

Seaweed has components such as
Macro& micro elements, amino acids,
vitamins, cytokinins, auxins and abscisic
acid which improves the growth and crop
yield, The seeds when treated with
seaweed liquid imposes synchrony of
radical emergence, increase growth rate

and increases seed germination.

RESULTSANDDISCUSSION

The mean performance of field emergence
value of 36.58%. Significantly maximum
highest percentage of field emergence at

4DAS (42.22%) was recorded T10-

Seaweed extract -2%. The mean
performance of field emergence with mean
value of 64.74%.Significantly maximum
highest percentage of field emergence at
7DAS (76.11%) was recorded T10-

Seaweed extract -2%.The mean
performance of field emergence with mean
value of 84.66 %. was recorded highest of
91.11 % with the treatments T10 Seaweed

Liquid Extract @ 2% 8.

The mean performance of plant height at

20DAS with mean value of 14.27 cm.
Significantly maximum  recorded highest of
18.8 cm with the treatments T10 Seaweed
Liquid Extract @ 2% 8.The mean performance
of plant height at 40DAS with mean value of
17.75 cm. Significantly maximum recorded
highest of 22.4 cm with the treatments T10
Seaweed Liquid Extract @ 2% 8. The mean
performance of plant height at 60DAS with
mean value of 27.22 cm. Significantly
maximum recorded highest of 32.2 cm with
the treatments T10 Seaweed Liquid Extract @

2% 8 hrs.

Significantly minimum Days to 50% flowering
(83 %) was recorded T9- Moringa leaf Extract
-5%and it was followed by Minimum days to
50% flowering was recorded by TQ — Control
(67%).

ThemeanperformanceofDays to
maturitywithmeanvalueof118.70 The
treatment T10 Seaweed Liquid Extract @ 2%
8 hrs recorded the minimum number of days

required for days to maturity is 110.

ThemeanperformanceofLeaf  length  (cm)
withmeanvalueof10.61 cm.Maximum length of
leaves were recorded with the treatments T10
Seaweed Liquid Extract @ 2% 8 hrs (12.8).

The mean performance of number of leaves
per with mean value of
15.3. SignificantlyMaximum number of leaves
were recorded with the treatments T10
Seaweed Liquid Extract @ 2% for 8 hrs (19).

Themeanperformanceofnumber of seeds per

plant withmeanvalue 0f3.52. Significantly



Maximum seed yield per plant (gm) were
recorded with the treatments T10 Seaweed
Liquid Extract @ 2% for 8 hrs (4gm).
Themeanperformanceseed yield per plot (g)
withmeanvalue 0f59.92 g. Significantly
Maximum seed vyield per plot(gm) were
recorded with the treatments T10 Seaweed
Liquid Extract @ 2% for 8 hrs (69.4gm).

ThemeanperformanceBiological yield (g)
withmeanvalue 0f71.75 g. Significantly
Maximum biological yield were recorded with
the treatments T10 Seaweed Liquid Extract
@ 2% for 8 hrs (79.7).

ThemeanperformanceHarvest index
(%)withmeanvalue 0f60.63 %. Significantly
Maximum harvest index were recorded with
the treatments T10 Seaweed Liquid Extract
@ 2% 8 hrs (69.6) followed the lowest in TO

— control (57.4), respectively.

The germination of the seed is a complex
process and is defined by several authors in
different ways (Higashiyama et al., 2003).
Seed treatment of seaweed sap at 15%
concentration of either Kappaphyccus or
Gracilara sap significantly increased the
germination in wheat. But, when the
concentration is either reduced to 2.5% or
increased to 20%, significant reduction in the
germination was noticed (Dilvarnaik et al.,
2017). In the early stages of germination, a-
amylases are less active and the energy
generated for the plant usually comes from
the hydrolysis of sucrose and maltose by (-
amylases Palmiano et al., (1975). The major

phyto hormones recognized in seaweed

extracts are auxins, cytokinin, gibberellins,
abscisic acid, ethylene and auxins, which are
accountable for elongation of plant tissue
growth and apical dominance, cell division
Thomas, M et al.,(2013). Cytokininis involved
in the activation of cell divisions responsible
for plant growth. treatment with seaweed
extract recorded the maximum plant height in
al.,(2017).

Dominguez, F et al.,(2014) revealed these

PetuniaElansary, H. O. et

enzymes allow for the mobilization of storage
material of the endosperm, which helps to
support the early growth of seedlings. Once
the process is completed, scutellum and
aleurone layer cells undergo programmed cell
death and their content is used to support the
growth of the germinated embryo. The major
phyto hormones recognized in seaweed
extracts are auxins, cytokinin, gibberellins,
abscisic acid, ethylene and auxins, which are
accountable for elongation of plant tissue
growth and apical dominance, cell division
Thomas, M et al.,(2013).Cytokininis involved
in the activation of cell divisions responsible
for plant growth. treatment with seaweed
extract recorded the maximum plant height in
PetuniaElansary, H. O. et al., (2017).
McFadden, G.I et al,(1988) During
germination, Lglucanases are synthesized
primarily in the aleurone and scutellum and
are secreted by endosperm cells. The
existence of not only plant growth regulators
such as cytokines, gibberellins but also trace
minerals, vitamin supplements, essential
amino acids in aquatic vegetation has
strengthened yield potential as well as quality,
likely having a positive impact on either



dramatically lessened fall of blossoms and
buds or steadily enlarged dimension of
florals. Seaweed liquid extract of Sargassum
crassifolium was rich in potassium
macronutrients that contribute to enhancing
the number of flowers in the tomato plant
Sanchez-Blanco et al.,(2019). Its changes
were reported on improving crop biomass
and also intensified shoot fresh and dry
weight of plants (Luan P et al.,2019). The
photosynthetic pigment condition of the
crops was reinforced with a foliar application
of macroalgae supplement Each growth and
structure changes in phenols, flavones, and
tannins are due to the stimulating effect of
seaweed extract Ahmad, S., Ullah, F.,,
(2016). Due to increased plant height,
number of pods plant-1, number of grains
plant-1, number of branches, and improved
nutrient uptake by plant, 15% seaweed
extract from Kappaphycusalvarezii resulted
in a 57% increase in grain yield in soybean

(Rathore et al., 2009). It was confirmed that
applying 0.6% concentrations of
Gracilariadendroides, and Ulva lactuca to
sunflower resulted in higher oil content of
34.05 and 30.55%, respectively (Hannan et

al., 2011 and Salem et al., 2011).

CONCLUSION

Seed treatment can improve seed
germination, seedling emergence and plant
Vigour, stand establishment and total
yield,helping to ensure the crop or pasture is
onits way to reaching its full genetic
potential.Increasesthe strike
rateforfastergerminationanduniformemergen

ce.

Itisconcludedfromthepresentstudythatthesee
dsofSpinachvariety—
AllGreentreatedwithSeaweedLiquid Extract@
2% for 8hrs was recordedthe highest than
the other treatments mentioned.



Table:1-Analysis of Variance for different parameters inSpinach(Spinaciaoleraceal)

Meansum
ofsquare
Replicati Treatment( Error(
S.No Treatments on(d.f= d.f.=12) d.f.=24)
2)
Fieldemergence(%)
1 at4dDAS 177.62 54.46* 8.83
Fieldemergence(%)
2 at7DAS 686.88 54.36* 8.93
Fieldemergence(%)
3 atl10DAS 174.32 326.52* 14.25
Plantheight(cm)
4 at20DAS 109.17 11.07* 0.30
Plantheight(cm)
S at40DAS 15.58 11.02* 0.35
Plantheight(cm)
6 at60DAS 69.77 11.07* 0.30
7 Daysto50%flowerin 283.10 7.92* 3.52
9
8 Daystomaturity 326.26 22.7* 3.67
Numberofleavespe
9 rplant 11.12 1.60* 0.25
10 Leaflength(cm) 6.88 2.19* 0.17
11 Seedyieldperplant( 0.05 0.18* 0.01
9)
12 Seedyieldperplot(g 269.90 50.95* 2.20
)
Biologicalyieldperpl
13 ant(g) 456.54 97.33* 18.43
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Harvestindex

267.37

78.40*

19.46

*CD5%levelofsignificance




Tableno:2—

PreharvestforeffectofPanchagavyaandLeafExtractsofMoringa,NeemandSeaweedonGrowth,YieldandYieldA
ttributingTraitsofSpinach(Spinaciaoleraceal.)

Fieldeme | Fieldeme | Fieldeme | Plant Plant Plant Number

rgence(% | rgence(% | rgence(% | heigh | heigh | heigh | Daysto50 ofleaves/pl

)at4dDAS | )at7DAS |)atl0DAS |tat20 |tat40 |tat60 | % ~ | Daysto | Leafl |ant

Treatments DAS DAS DAS Flowerin | maturit | engt
g y h

TO-Control 30.56 52.22 77.78 10 14.2 19.7 67 124 9.68 14
T1-Panchagavya-3% 35 60.56 82.22 12.7 16.7 26.5 70 114 104 16
T2- Panchagavya-5% 35.56 65 81.11 12.8 16.8 26.8 75 118 10.2 16
T3- Panchagavya-7% 39.44 64.44 86.11 16.9 20.4 30.2 67 116 11.68 18
T4- 16
NeemLeafExtr 33.89 62.78 86.67 14.1 17.1 27.5 68 122 10.3
act3%
T5- 16
NeemLeafExtr 37.22 60 82.78 12.1 18.1 27.1 75 120 10.34
act5%
T6- 18
NeemLeafExtr 37.78 68.89 85.56 16.2 20.2 29.4 67 118 11.28
act-%
T7-MoringaleafExtract- 16
7% 36.67 68.33 86.67 15.2 175 27.1 83 122 10.39
T8-MoringaleafExtract- 18
3% 34.44 62.22 83.89 134 15.6 26.6 80 122 10.27
T9-MoringaleafExtract- 18
5% 33.89 65 83.33 13.5 15.6 26.5 83 118 9.84
T10-Seaweedextract 19
-2% 42.22 76.11 91.11 18.8 22.4 32.2 64 110 12.85
T11-Seaweedextract 16
-4% 38.89 67.78 87.22 15.3 18.6 27.6 76 120 10.07
T12-Seaweedextract 16
-6% 39.93 68.33 86.11 14.5 17.6 26.6 78 120 10.57




Mean 36.58 64.74 84.66 14.27 | 17.75 | 27.22 73.31 118.70 | 10.61 15.3

cVv 9.27 5.93 4.56 3.65 3.41 2.44 3.08 1.57 3.85 4.02

SEm 1.72 1.72 2.18 0.32 0.32 0.32 1.08 1.11 0.23 0.29

CDat5% 5.01 5.01 6.36 0.83 0.89 0.94 3.16 3.23 0.69 0.84

Minimum 30.56 52.22 77.88 10 14.2 19.7 67 124 9.68 14

Maximum 42.22 76.11 91.11 18.8 22.4 32.2 83 110 12.85 19
Tableno:3—

PostharvestingobservationeffectofPanchagavyaandLeafExtractsofMoringa,NeemandSeaweedonGrowth,Yielda
ndYieldAttributingTraitsof Spinach(Spinaciaoleraceal)

Seedyi Seedyi

eld eld Biologic Harvest
Treatments perpla perplot | alyield( index(

nt(g) @) 9) %)
TO-Control 3.23 54.97 65.2 57.4
T1-Panchagavya-3% 3.37 57.34 70.46 56.1
T2- Panchagavya-5% 3.35 57.15 70.13 55
T3- Panchagavya-7% 3.93 66.87 73.56 65.1
T4-NeemlLeafExtract3% 3.47 59.19 65.1 61.5
T5-NeemLeafExtract5% 3.49 59.54 74 59.33
T6-NeemLeafExtract-% 3.71 63.05 66.26 66.2
T7-MoringaleafExtract-7% 3.49 58.7 68.83 57.03
T8-MoringaleafExtract-3% 3.41 58.19 72.1 53.07
T9-MoringaleafExtract-5% 4.08 57.69 73.66 534
T10-Seaweedextract-2% 3.39 69.46 79.73 69.67
T11-Seaweedextract-4% 3.47 57.66 77.66 66.37
T12-Seaweedextract-6% 3.52 59.15 76.06 68
Mean 3.53 59.92 71.75 60.63




CV 2.45 2.48 6.22 7.9

SEm 0.05 0.86 2.48 2.55
CDat5% 0.15 2.5 7.23 7.43
Minimum 3.23 54.97 65.2 57.4
Maximum 4.08 69.46 79.73 69.67
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