Response of organic manures and biofertilizers on growth and yield attributes of Okra (Abelmoschus esculentus L. Moench) var. Kashi lalima


ABSTRACT
The present investigation conducted to understand the effect of organic and biofertilizers combinations on fruit growth and yield of Okra variety Kashi Lalima.The research was carried out at Horticulture field, School of Agriculture Science, Technology & Research,Sardar Patel University, Balaghat,(M.P.)during the Kharif season of 2023.TheexperimentwaslaidoutinRandomizedBlockDesign(RBD)with9treatments comprising three replications each. The treatment combination comprised to T0 (Control); T1(Farmyardmanure100%);T2(VermicompostVC100%);T3(PoultryManurePM100%);T4(FYM 50%+ VC50%);T5 (FYM 50%+ PM 50%);T6 (PM 50%+ VC50%);T7 (FYM 48%+ VC48%+ PSB @4kg/ha) and T8 (PM 48% + VC 48% + PSB @ 4 kg/ha). The overall results obtained from this present investigation clearly revealed that the application of T7(FYM 48% +VC 48% + PSB@4 kg/ha) showed the betterperformancefor vegetative growth viz. Plant height, number of branches per plant,daysto50%flowering, days to first pod picking ,number of pods per plant, pod weight, pod yield of okra. T7(FYM 48% + VC 48% + PSB @ 4 kg/ha) recorded highest net return and benefit cost ratio. Thus, integrated use of nutrients may be suggested for higher crop productivity along withoverall betterment of okra under Balaghat (M.P.) conditions.
Keywords:Okra,biofertilizers,FYM,VC,PM and Benefitcostratio.
INTRODUCTION
[bookmark: _GoBack]Okra, scientifically known as Abelmoschus esclentusMoench and popularly known as ladies' fingers or gumbo, is one of the most popular and extensively grown vegetable crops worldwide and is universally recognized as "protective food." It continues to hold its distinguished position among vegetables and is an excellent source of minerals, vitamins,and vegetable protein. The pulp and juice of the okra fruit areedible,haveblood purifying properties, stimulate stomach secretion, and have a slight aperient effect. The plant'smucilaginousseedpods,whichcontainsolublefibre,producethedistinctive"goo" or slime when they are boiled. Okra is a member of the Malvaceae family and has chromosome number 2n=130 (Skovsted, 1935). Okra is an unclearly parented allopolyploid.Abelmoschusficulneus,however,isoneofthesuggestedprogenitors;A.tuberculatus is a known "diploid" variety of okra. There is disagreement over the exact origins of okra; some claim it originated in West Africa, Ethiopia, South Asia, or SoutheastAsia.Ethiopiaiswhereitfirstoriginated.90%ofrawokraismadeupofwater, 2% protein, 7% carbs, and very little fat. Raw okra contains moderate amounts of thiamine(1.2mg),folate(60μg),magnesium(57mg),calcium(52mg),phosphorus(61 mg), and potassium (299 mg) in a 100-gram reference amount. It is also a rich source of dietaryfibre,vitaminC(23mg),andvitaminK(31.3μg).Okrapossessesbeneficialanti- diabetic properties. Pressed from okra seeds, greenish-yellow edible okra oil has a mild flavourandaromaandisrichinunsaturatedfatslikelinoleicandoleicacid.Certainseed varieties have up to 40% oil content. The yield was exceeded at 794 kg/hectare (708 lb/acre)theyieldwasexceededonlybythatofsunfloweroilinonetrial[Source:IBPGR, 1990].Warm-seasoncropsincludeokra.Atemperaturerangeof23–27°Cyieldsthebest fruit colour and quality. Okra's rapid and broad climate adaptation makes it one of the world's most versatilecrops, and it's widely regarded as aprotective food.Okrais also a partofabalanced,healthfuldiet.Theyhavenumerousotherusesinadditiontobeingrich insugars,dietaryfibre,vitamins,minerals,andessentialaminoacids.Okraseedshavea 24 percent oil content that is used as salad dressing and to make oleic and linoleic acid. When applied to seeds, plant surfaces, or soil, a biofertilizer contains living microorganisms that colonise the rhizosphere or inside of the plant to stimulate growth by increasing the supply or availability of primary nutrients to the host plant. Natural processes such as nitrogen fixation, phosphorus solubilization, and plant growth- stimulating hormone synthesis are used by biofertilizers to add nutrients. The microorganisms in biofertilizers rebuild the soil's organic matter and nutrition cycle. Healthy plants can be cultivated with biofertilizers, improving soil health and sustainability. Although they are not yet able to completely replace the use of syntheticfertilisersandpesticides,biofertilizerscanbeexpectedtominimisetheirconsumption.In this sense, inoculation and application of plant growth-promoting bacteria (PGPB) especiallyAzospirillumbrasilenseisanimportantstrategyincerealcultivation.Research aboutA.brasilensereportenhancedplantgrowthbyanumberofmechanisms,including but not limited to the synthesis and secretion of hormones that increase the root system (Pankieviczetal.,2015).Greateraccumulationandavailabilityofnutrients(Galindoet al., 2016; Rosa et al., 2020) and greater tolerance to stresses (such as drought, salinity), plantvigour(Fornietal.,2017),chlorophyllcontent,andstomatalconductance(Bulegonet al., 2017), as well as increases in grain productivity (Galindo et al., 2019), were also reported. Vermicompost, a product of earthworm activity, boasts a nutrient profileabundantinNPK(nitrogenat2-3%,phosphorusat1.55-2.25%,andpotassiumat 1.85-2.25%), alongside micronutrients and beneficial soil microbes. This organic by- productnotonlycontainsawealthofmacroandmicronutrientsbutalsohousesvitamins, growthhormones,andanarrayofenzymeslikeproteases,amylases,lipase,cellulase,and chitinase.Remarkably,theseenzymespersistinbreakingdownorganicmatterevenafter beingexpelledbytheworms.Vermicompostingrepresentsaninnovativebiotechnology, transforming agro-industrial waste into high-value products. Its utilization serves to enhancesoilstructureandfertilityintherealmoforganicfarming.Studiesby Gargand Guptain2009andBariketal.,in2011underscoretherichnessandongoingefficacyof vermicompost in fosteringagricultural vitality. Theutilization oforganicmanures along with biofertilizers serves the paramount importance in the production of crop. FYM, whenaddedtothesoil,actsasasoilconditioner,raisingpHlevelsandsupplyingessential micronutrients.Thisenhancesoverallsoilfertility,ensuringaconduciveenvironmentfor okra growth. Vermicompost, on the other hand, ensures adequate moisture levels for germination and early root development, a critical phase in okra cultivation. Organics, rich in potassium, is indispensable for okra. It plays a pivotal role in flower and fruit formation, significantly increasing yield and quality. Biofertilizers also bolsters okra's resilience to environmental stressors like drought and disease. Consequently, the combination of above all leads to higher okra yields, better fruit quality, and a more robust,disease-resistantcrop,contributingtoenhancedproductionandeconomicreturns for farmers.	Comment by HP: delete	Comment by HP: Delete the sentence	Comment by HP:  Write the complete word	Comment by HP: Crop introduction is too lengthy. Author should write the importance of organic manures and biofertilizers on soil health. Author should explain the reason why this experiment is carried out. Suggested to rewrite the introduction.

MATERIALANDMETHODS
Thestudyaimedtoassesstheimpactofvariouscombinationsoforganicandbiofertilizers onthegrowthandyieldoftheOkravarietyKashiLalima.Itoutlinesthematerialsutilized and the methodologies implemented during the research, which took place at the atHorticulture field,SchoolofAgriculture Science, Technology & Research,SardarPatelUniversity,Balaghat,(M.P.), during the Kharif season of 2023. Balaghat District is located the south-eastern portion of the Satpura Range and the upper valley of theWaingangaRiver.Thedistrictextendsfrom21°19’to22°24’northlatitudeand79°31’ to81°30’eastlongitude.ThetreatmentswereT0(Control-Waterspray);T1(Farmyardmanure(FYM)100%);T2(Vermicompost(VC)100%);T3(PoultryManure(PM)100%); T4(FYM50%+VC50%);T5(FYM50%+PM50%);T6(PM50%+VC50%);T7(FYM48% + VC 48% + PSB @ 4 kg/ha) and T8 (PM 48% + VC 48% + PSB @ 4 kg/ha). The height of five randomly selected plants from each plot was measured in cm with help of meter scale from ground level to tip of the shoot at 30, 60, DAS and at harvest stage. Number of branches were counted at time of harvest on random selected five plants. The average number of branches per plant of each replication was recorded and subjected to statistical analysis.Averagepodweightwastakenfromrandomlyfivepodsfromrandomly selected plants by using physical balance, averaged, and subjected to statistical analysis. Theyield was calculated byweighingthe totalpodyieldperplot.Thereadingsfor allthe harvest per plot were recorded. The total pod yield/hectare was calculated by unitary method formula given below:
Podyieldperhectare=	PodYieldperplot     X 10,000 m2	Comment by HP: Put multiplication symbol instead of  X.
Sizeofindividualplot
The statistical analysis was conducted using Fisher and Yates (1967). The cost of cultivation refers to the total expenditure incurred by farmers in the process of growing and producing a crop. It includes all the expenses associated with various agricultural activities, inputs, and services required throughout the crop production cycle. The cost of cultivation encompasses expenses such as land preparation, seeds or planting material, fertilizers, pesticides, irrigation, labour, machinery, transportation, storage, and other miscellaneouscosts.Itisanimportantaspecttoconsiderforfarmersasitdirectlyimpacts theirprofitabilityandhelpsindeterminingtheeconomicviabilityofcropproduction.The costofcultivationofeachtreatmentwascalculatedseparatelytakenintoconsiderationall theculturalpracticesfollowedinthecultivationofokra.Thebenefit-costratio(BCRatio) is a financial indicator that compares the benefits derived from a project or investment to itscosts.Itwascalculatedbydividingthetotalpresentvalueofbenefitsbythetotalpresent value of costs. In the context of okra cultivation, the benefit-cost ratio was used to assess the economic feasibility and profitability of the cultivation project. A BC Ratio greater than 1 indicates that the benefits of the project outweigh the costs, suggesting that the project is financially viable and potentially profitable. And vice versa. Benefit Cost ratio fromeachtreatmentwascalculatedusingthefollowingformula: Benefit cost ratio=Gross return (Rs/ha) / Total cost of cultivation (Rs/ha).	Comment by HP: Experiment	Comment by HP: Project?	Comment by HP: Delete,
The correct formula is Net return divided by Total cost.
RESULTSAND DISCUSSION
1. Plantheight (cm)
Themaximumplantheight(54.57,84.16and116.37cm)at30,60DATandharveststage respectively was observed with treatment T7(FYM 48% + VC 48% + PSB @ 4 kg/ha) followed by T8(PM 48% + VC 48% + PSB @ 4 kg/ha) with 51.57, 82.22 and 112.33 cm at 30,60DATandharveststagerespectively.Minimumplantheight(35.37,65.30and94.56 cm) was observed in T0(control) at 30, 60 DAT and harvest stage respectively, while the remaining treatments were moderate in their growth habit. The superior plant height observed with the application of a combination of 50% Farmyard Manure (FYM), 50% Vermicompost(VC),andPhosphateSolubilizingBacteria(PSB)at4kg/hainokracanbe attributed to the synergistic effects of these components(Table 1 & graph 1). FYM and VC improve soil structure, water retention, and nutrient availability, providing a balanced and sustained nutrient supply. PSB enhances phosphorus availability, promoting root development and overall plant growth. This combination ensures a steady and enhanced nutrient release, improving microbial activity and soil health, resulting in better plant height compared to other fertilizer combinations. Similar findings were reported by Abbas et al., (2019); Nayak et al., (2019) in Okra.
2. Numberof branches per plant
Maximum number of branches per plant (6.57 branches) was observed with treatment T8(PM48%+VC48%+PSB@4kg/ha)followedbyT7(FYM48%+VC48%+PSB@4kg/ha) with6.36branches.Minimumnumberofbranchesperplant(4.22branches)wasobserved in T0(control), while the remaining treatments were moderate in their growth habit(Table 1 & fig 2). The increasednumberofbranchesperplantinokrawiththeapplicationof50%PoultryManure (PM), 50% Vermicompost (VC), and Phosphate Solubilizing Bacteria (PSB) at 4 kg/ha is due to the synergistic benefits of these amendments. PM and VC improve soil structure, moisture retention, and provide a steady nutrient release, which supports overall plant vigour. PSB enhances phosphorus availability, crucial for root development and nutrient uptake. This combination promotes a healthier, more robust root system and optimal nutrientavailability,leadingtoenhancedlateralgrowthandagreaternumberofbranchescomparedtootherfertilizercombinations.Similar findingswerereportedbyAbbasetal.,(2019);Nayak et al., (2019)in Okra.
3. Daysto 50% flowering
Theearlinessindaysto50%flowering(42.05days)wasobservedwithtreatmentT7(FYM 48%+VC48%+PSB@4kg/ha)followedbyT8(PM48%+VC48%+PSB@4kg/ha)with42.38 days. Maximum days to 50% flowering (48.00 days) was observed in T0(control), while the remaining treatments were moderate in their growth habit. The early flowering observed in okra with the application of 50% Farmyard Manure (FYM), 50% Vermicompost(VC),andPhosphateSolubilizingBacteria(PSB)at4kg/haisattributedto several synergistic effects(Table 1 & fig 2). FYM and VC improve soil structure and nutrient availability, creating optimal conditions for root development and nutrient uptake. PSB enhances phosphorus availability, which is critical for early flower initiation and reproductive development.Thiscombinationensuresabalancednutrientsupplythroughoutthegrowth stages, stimulating early flowering and subsequent fruiting. The improved soil health and nutrient uptake efficiency contribute to accelerated flowering compared to other fertilizer combinations. Similar findings were reported by Abbas et al., (2019); Sharma et al., (2014) and Nayak et al., (2019) in Okra.	Comment by HP: Mention the treatment names
4. Daystofirstpodpicking
Theminimumdaystofirstpodpicking(64.65days)wasobservedwithtreatmentT7(FYM 48%+VC48%+PSB@4kg/ha)followedbyT8(PM48%+VC48%+PSB@4kg/ha)with65.05days.Maximumdaystofirstpodpicking(76.63days)wasobserved inT0(control), while the remaining treatments were moderate in their growth habit. The early maturity observed in okra with the application of 50% Farmyard Manure (FYM), 50% Vermicompost (VC),and PhosphateSolubilizingBacteria(PSB)at 4 kg/hais dueto their combined beneficial effects(Table 1 & fig 2). FYM and VC improvesoil structure, moistureretention, and nutrient availability, supporting vigorous growth and development from an early stage. PSBenhancesphosphorusuptake,crucialforacceleratedreproductivegrowthandfruiting. Thisnutrient-richenvironmentpromotesrobustplanthealth,efficientnutrientabsorption, and early onset of fruit maturation. The balanced nutrient supply and enhanced soil microbialactivityfosterrapidgrowth andmaturity,leading toearlierharvestcompared toother fertilizer combinations. Similar findings were reported by Abbas et al., (2019); Nayak et al., (2019) in Okra.
5. Numberof pods perplant
The maximum number of pods per plant (60.69 pods) was observed with treatment T7(FYM48%+VC48%+PSB@4kg/ha)followedbyT8(PM48%+VC48%+PSB@4kg/ha) with 58.75 pods. Minimum number of pods per plant (45.20 pods) was observed in T0(control), while the remaining treatments were moderate in their growth habit. The increasednumberofpodsperplantinokrawiththeapplicationof50%FarmyardManure (FYM), 50% Vermicompost (VC), and Phosphate Solubilizing Bacteria (PSB) at 4 kg/ha can be attributed to their synergistic effects on plant development. FYM and VC improve soil fertility and structure, enhancing nutrient availability and water retention, which are crucial for robust vegetative growth and reproductive development(Table1 & fig 2). PSB facilitates efficient phosphorus uptake, essential for flower formation and pod initiation. This combinationensuresabalancednutrientsupplythroughoutthegrowingseason,promoting healthyfloweringandfruitset,resultinginanincreasednumberofpodsperplantcompared to other fertilizer combinations. Similar findingswerereported by Sharma et al., (2014); Nayak et al., (2019) in Okra.	Comment by HP: In the treatment
6. Pod weight
Themaximumpodweight(45.00grams)wasobservedwithtreatmentT7(FYM48%+VC 48% + PSB @ 4 kg/ha) followed by T8(PM 48% + VC 48% + PSB @ 4 kg/ha) with 42.88 grams. Minimum pod weight (32.60 grams) was observed in T0(control), while the remaining treatments were moderate in their growth habit. The enhanced individual pod weightinokrawiththeapplicationof50%FarmyardManure(FYM),50%Vermicompost (VC),andPhosphateSolubilizingBacteria(PSB)at4kg/haisattributedtotheircombined effectsonnutrientavailabilityandplantvigour(Table 2 & fig 3).FYMandVCimprovesoilstructure,water retention, and nutrient cycling, providing a consistent supply of essential nutrients throughout the growth cycle. PSB enhances phosphorus uptake, crucial for reproductive development and seed formation. This nutrient-rich environment promotes robust pod development and fills, resulting inlarger and heavier pods. The balanced nutrient supply andimprovedsoilhealthcontributetohigherindividualpodweightscomparedtootherfertilizercombinations.SimilarfindingswerereportedbySainietal.,(2020);Singhetal.,
(2021)in Okra.
7. Podyield perplant
The maximum pod yield per plant (2.58 kg/plant) was observed with treatment T7(FYM 48%+VC48%+PSB@4kg/ha)followedbyT8(PM48%+VC48%+PSB@4kg/ha)with2.28 kg/plant. Minimum pod yield per plant (1.88 kg/plant) was observed in T0(control), while the remaining treatments were moderate in their growth habit. The enhanced yield in okrawith the application of 50% Farmyard Manure(FYM), 50% Vermicompost (VC), and PhosphateSolubilizing Bacteria(PSB)at 4 kg/hais dueto theirsynergisticeffects on overall plant health and productivity(Table 2 & fig 3). FYM and VC improve soil fertility, structure, and water-holding capacity, optimizing nutrient availability and uptake efficiency. PSB enhancesphosphorusavailability,essentialforflowering,fruiting,andseeddevelopment. Thisbalancednutrientsupplyandimprovedsoilmicrobiologicalactivitypromotevigorous vegetative growth, early flowering, and increased pod formation. Consequently, the combined effect ensures higher yield by facilitating optimal conditions for plant growth and maximizing the potential of each plant to produce more pods. Similar findings were reported by Abbas et al., (2019); Saini et al., (2020) and Kumar and Kumar (2022) in Okra.	Comment by HP: What is the meaning of moderate? Mention whether the results were at par or not.
8. Podyield perhectare
The maximum pod yield per hectare (19.87 t/ha) was observed with treatment T7(FYM 48%+VC48%+PSB @4kg/ha)atparwithT8(PM48%+VC48%+PSB @4kg/ha)with18.99t/ha.Minimumpodyieldperhectare(11.11t/ha)wasobservedinT0(control),while theremainingtreatments weremoderateintheirgrowthhabit.Theenhancedyieldinokra with the application of 50% Farmyard Manure (FYM), 50% Vermicompost (VC), and Phosphate Solubilizing Bacteria (PSB) at 4 kg/ha is due to their synergistic effects on overall plant health and productivity(Table 2 & fig 3). FYM and VC improve soil fertility, structure, and water-holding capacity, optimizing nutrient availability and uptake efficiency. PSB enhancesphosphorusavailability,essentialforflowering,fruiting,andseeddevelopment. Thisbalancednutrientsupplyandimprovedsoilmicrobiologicalactivitypromotevigorous vegetative growth, early flowering, and increased pod formation. Consequently, the combinedeffectensureshigheryieldbyfacilitatingoptimalconditionsforplantgrowthand maximizing the potential of each plant to produce more pods. Similar findings were reported by Singh et al., (2021) in Okra.
9. Economics parameters
Maximum net returns were recorded in treatment T7(FYM 48% + VC 48% + PSB @ 4 kg/ha)with(Rs307750ha-1)followedbyT8(PM48%+VC48%+PSB@4kg/ha)having Rs288777ha-1andtheminimum(Rs142891ha-1)wasrecordedintreatmentT0(Control). Maximumbenefit:costratiowasrecordedinT7(FYM48%+VC48%+PSB@4kg/ha) with 4.44 followed by T8(PM 48% + VC 48% + PSB @ 4 kg/ha) with 4.17 and the minimum2.80wasrecordedintreatmentT0(Control).Astheeconomicsistheneedofthe farmers while taking decision regarding the adoption of the techniques and scientific knowledge Hence, T7(FYM 48% + VC 48% + PSB @ 4 kg/ha) gave the highest gross return,netreturn,andcostbenefitisduetohigherproductivityandhigherqualityoffruits, which increase the market value of the fruits(Table 3). Similar findings were reported by Abbas et al., (2019); Saini et al., (2020) in Okra.
Conclusion
Theoverall results obtained from this present investigation clearlyrevealed that the application of T7(FYM 48% + VC 48% + PSB @ 4 kg/ha) showed the better performance for vegetative growth (plant height of 116.37 cm at harvest), number of branches per plant (6.57 branches), days to 50% flowering (42.05 days) and days to first pod picking (64.65 days), yield attributes (number of pods per plant (60.69 pods), pod weight (45.00 grams), pod yield (19.87 t/ha) of okra. T7(FYM 48% + VC 48% + PSB @ 4 kg/ha) also recorded highest net return (Rs 307750 ha-1)and benefit cost ratio (4.44). Thus, integrateduseofnutrients maybesuggested forhigher crop productivity along with overall betterment of okra under Balaghat (M.P.) conditions.
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Table1Effectoforganicmanuresandbiofertilizerson growthandearlinessparametersof okra
	Treatment Symbols
	Treatmentcombination
	Plantheight(cm)
	No of branches per plant
	Daysto 50%
flowering
	Days to first pod picking
	Noofpods per plant

	
	At 30DAS
	At 60DAS
	Atharvest
	
	
	
	

	T0
	Control(Waterspray)
	35.37
	65.30
	94.56
	4.22
	48.00	Comment by HP: In all the treatments the days required to pod picking from flowering is too long.  In okra days required from flowering to harvesting is about 6-8 days only. Check the data.
	76.63
	45.20

	T1
	Farmyardmanure(FYM)100%
	41.62
	70.91
	102.98
	5.60
	45.81
	70.34
	56.43

	T2
	Vermicompost(VC)100%
	47.47
	81.35
	105.38
	5.20
	44.91
	68.01
	50.65

	T3
	PoultryManure(PM)100%
	53.49
	81.99
	107.92
	6.00
	43.66
	65.18
	57.68

	T4
	FYM50%+VC50%
	41.81
	77.38
	109.50
	5.33
	46.13
	66.76
	47.81

	T5
	FYM50%+PM50%
	44.60
	76.51
	109.38
	5.92
	42.63
	68.46
	52.03

	T6
	PM50%+VC50%
	51.32
	67.15
	103.41
	5.13
	47.24
	69.88
	53.01

	T7
	FYM48%+VC48%+PSB@4
kg/ha
	54.43
	84.16
	116.37
	6.36
	42.05
	64.65
	60.69

	T8
	PM48%+VC48%+PSB@4kg/ha
	51.57
	82.22
	112.33
	6.57
	42.38
	65.05
	58.75

	CD0.05
	0.42
	1.14
	1.53
	0.15
	0.59
	2.12
	0.75

	SE.m(±)
	1.24
	3.37
	4.55
	0.46
	1.75
	6.31
	2.23



Table2Effectoforganicmanuresandbiofertilizerson growthandyieldparametersof okra

	TreatmentSymbols
	Treatmentcombination
	Podweight(grams)
	Podyieldperplant (kg/plant)
	Podyieldperhectare (t/ha)

	T0
	Control(Waterspray)
	32.60
	1.88
	11.11

	T1
	Farmyardmanure(FYM)100%
	37.47
	1.76
	15.32

	T2
	Vermicompost(VC)100%
	34.63
	2.11
	12.70

	T3
	PoultryManure(PM)100%
	39.11
	2.26
	16.34

	T4
	FYM50%+VC50%
	39.36
	2.13
	13.63

	T5
	FYM50%+PM50%
	42.46
	1.87
	16.07

	T6
	PM50%+VC50%
	35.35
	2.13
	13.58

	T7
	FYM48%+ VC48%+ PSB@4 kg/ha
	45.00
	2.58
	19.87

	T8
	PM48%+VC48% +PSB@4 kg/ha
	42.88
	2.28
	18.99

	CD0.05
	0.59
	1.17
	0.33

	SE.m(±)
	1.74
	3.52
	0.99



Table3.EconomicsasinfluencedbydifferenttreatmentsappliedinOkra
	Treatment Symbols
	Treatmentcombination
	Costofcultivation (Rs)
	Grossreturn(Rs)
	Netreturn(Rs)
	BC ratio	Comment by HP: B:C is calculated by Net return/Total cost of cultivation.  Correct the data.

	T0
	Control(Waterspray)
	79375
	2,22,266
	142891
	2.80

	T1
	Farmyardmanure(FYM) 100%
	94375
	3,06,301
	211926
	3.25

	T2
	Vermicompost(VC)100%
	82975
	2,54,088
	171114
	3.06

	T3
	PoultryManure(PM) 100%
	97375
	3,26,842
	229467
	3.36

	T4
	FYM50%+ VC 50%
	88675
	2,72,655
	183980
	3.07

	T5
	FYM50%+PM 50%
	95875
	3,21,333
	225458
	3.35

	T6
	PM 50% +VC 50%
	90175
	2,71,575
	181400
	3.01

	T7
	FYM48%+VC48%+PSB@4
kg/ha
	89583
	3,97,333
	307750
	4.44

	T8
	PM48%+VC48%+PSB@4
kg/ha
	91023
	3,79,800
	288777
	4.17

	SellingpriceofOkra:Rs20/kg



Fig. 1: Effectoforganicmanuresandbiofertilizerson plant height (cm)of okra





















Fig. 2: Effectoforganicmanuresandbiofertilizerson growth parameters









Fig.3: Effectoforganicmanuresandbiofertilizerson yield parameters of okra


PLANT HEIGHT
Plant height (cm)	At 30 DAS	T0	T1	T2	T3	T4	T5	T6	T7	T8	35.370000000000005	41.620000000000012	47.47	53.49	41.81	44.6	51.32	54.43	51.57	Plant height (cm)	At 60 DAS	T0	T1	T2	T3	T4	T5	T6	T7	T8	65.3	70.910000000000025	81.349999999999994	81.990000000000023	77.38	76.510000000000005	67.149999999999991	84.16	82.22	Plant height (cm)	At harvest	T0	T1	T2	T3	T4	T5	T6	T7	T8	94.56	102.98	105.38	107.92	109.5	109.38	103.41000000000003	116.36999999999999	112.33	



Growth parameters
No of branches per plant	T0	T1	T2	T3	T4	T5	T6	T7	T8	4.22	5.6	5.2	6	5.33	5.92	5.13	6.3599999999999985	6.57	Days to 50%	flowering	T0	T1	T2	T3	T4	T5	T6	T7	T8	48	45.81	44.91	43.660000000000011	46.13	42.63	47.24	42.05	42.38	Days to first pod picking	T0	T1	T2	T3	T4	T5	T6	T7	T8	76.63	70.34	68.010000000000005	65.179999999999978	66.760000000000005	68.459999999999994	69.88	64.649999999999991	65.05	No of pods per plant	T0	T1	T2	T3	T4	T5	T6	T7	T8	45.2	56.43	50.65	57.68	47.81	52.03	53.01	60.690000000000012	58.75	



Yield Parameters
Pod weight (grams)	T0	T1	T2	T3	T4	T5	T6	T7	T8	32.6	37.47	34.630000000000003	39.11	39.36	42.46	35.35	45	42.88	Pod yield per plant (kg/plant)	T0	T1	T2	T3	T4	T5	T6	T7	T8	1.8800000000000001	1.76	2.11	2.2599999999999998	2.13	1.87	2.13	2.58	2.2799999999999998	Pod yield per hectare (t/ha)	T0	T1	T2	T3	T4	T5	T6	T7	T8	11.11	15.32	12.7	16.34	13.63	16.07	13.58	19.87	18.989999999999984	



