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Chapter - 1

INTRODUCTION

Vegetables are considered essential for well-baldndiets since they supply

vitamins, minerals, dietary fibre, and phytochersicén the daily diet vegetables have been
strongly associated with improvement of gastroimes$ health, good vision, and reduced
risk of heart disease, stroke, chronic diseasel ascdiabetes, and some forms of cancer.
Some phytochemicals of vegetables are strong ad#nis and are thought to reduce the risk
of chronic disease by protecting against free eddotamage, by modifying metabolic
activation and detoxification of carcinogens, oem\by influencing processes that alter the
course of tumor cells (Dias, 2012). India is theosel largest producer of vegetable crops in
the world. However, vegetable production in thentouis much less than the optimum per
capita requirement, if balanced diet is to be ptedi to every individual. The present
production of vegetables of about 90.8 million tesms to be raised to 250 million tonnes by
2024-2025 (Kokatet al. 2012). There are different ways and means to aehilei¢ target,
e.g. bringing additional area under vegetable grapsg hybrid seeds and use of improved
agro-techniques. In India, vegetables are growmrnnarea of 9.575 million ha with the
productivity of 17.7 MT ha, which constitutes about 14% of the total world productidn
vegetables. Among various states in India, WestgBenUttar Pradesh, Bihar, Madhya
Pradesh, Odisha, Gujarat and Karnataka are ther magetable growing states (Sahni and
Kumari, 2017).Himachal is known for production of vegetables \woctores of rupees in
specialized niches. The area, production and ptodiycof vegetables in the state has
increased from 38,700 ha area, with annual produatf 4,76,000 MT and productivity of
12.3 MT h& in 1991-92 to 86,600 ha area, with annual prodaoctib 16,35,900 MT and
productivity of 18.9 t hd during 2013-2014 (Anonymous 2014 a).

French bearRhaseolusvulgarisL.) is an important leguminous vegetable. Frenanbe
has evolved in the highlands of middle America framwild vine over a period of 7000- 8000
years. Vavilov (1951) reported Mexico and Centrahekica as the primary, and Peruvian-
Ecuadorion-Bolivian region of South America, as #eeondary centres of origin of French
bean. French bean, is a nutritious vegetable arid) 1 its edible pods contain energy
(26Kcals), proteins (2g), calcium (50mg), phospkg2B8mg), iron (1mg), carotene (132mg),
thiamine (0.08mg), riboflavin (0.06mg), fibre (2ghd vitamin C (24.0mg). It is a short



duration crop mainly grown in kharif season. Béiyrigation facilities are available, it can
be grown in rabi and summer seasons as well. & fender, warm season vegetable that
cannot tolerate frost. Its seeds do not germinatewn 15°C and plants drop blossoms in hot
or rainy weather. A mean air temperature of 20°€2% optimum for its growth and high

pod yield. The favourable soil temperature is 1824

Plant nutrients are the essential components sibsable agriculture. Undoubtedly,
for optimum plant growth and production, the essémutrients must be readily available in
sufficient and balanced quantities. However, slétaimd balanced combination of macro and
micro nutrients are not only essential for plardvggh and production, but also good for the
environment (Chen, 2006). Moreover, quality anddyigotential of plants can be enhanced
by maintaining an adequate level of nutrients by sofoliar application. Macronutrients
play an important role in growth and developmenbcpss of the plant; for example,
phosphorus encourages root development and alseidpso energy by forming ATP
(Shaheerst al. 2007). Similarly, micronutrients are also essdrfor the plants. For example,
zinc is essential for normal plant growth and depeient as carbohydrates, protein
metabolism and sexual fertilization depend on Z@aekmaket al. 1989).French bean is
grown over a wide range of well-drained, alluvialalble soils, but it cannot withstand
extreme acidic and alkaline soils. Clay soils ing#te emergence of seed leading to uneven
or poor stand. The optimum soil pH required fomble beans is 5.5-6.8. For optimum
nitrogen fixation, good soil aeration is requir&abil fertility is the main factor of achieving
higher yields. Adding well decomposed farmyard nmran(FYM) at the time of land
preparation will enrich the soil fertility. Soil eronutrient deficiency should be taken care

based on the result of soil test.

French bean is a precious and highly relishedepal®p which responds well to
fertilization. It is especially characterized bykaof nodules, though it is legume, due to
absence of NOD gene regulator (Pathak and KhuE®28) and is inefficient in nitrogen
fixation (Kushwaha, 1994). Hence, it responds wehigh nitrogen fertilization up to 120 kg
per ha (Rana and Singh 1998). Fertilizers playngwortant role in crop production. But, now
a days the inorganic fertilizers are producing veasyardous effect on soil properties as well
as some times enter the food chain causing hammunan beings. The food chain begins in
the farms (agriculture and orchards) and ends endihing table. Basically, everything
absorbed by the plants from the soil and wateruress becomes part of the food chain.

These inputs includes elements and substances dgsothemicals (pesticides, herbicides,
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fungicides, growth promoting hormones and presamstetc.), air pollutants (sulphur
dioxide and nitrogen oxides) known for acid raimel§-life extenders, and even elements that

become soluble in cooking wares and food containers

In green revolution, intensive use of syntheiijrochemicals, such as fertilizers and
pesticides with adoption of nutrient responsivenhygelding varieties of crops has boosted the
production to a great extent. Of late, concernlieeen raised time and again over its adverse
effects on degradation of soil health, environmamd food quality. There is an urgent need
to minimize the environmental degradation as mulpa@ssible and restore the productivity
of degraded soils. In such situation, a renewabi@ lasting alternative, that is, organic
farming has to emerge for successful agricultueaolution. A self sustaining system of
agriculture like organic farming may offer solutibsm many problems in Indian Agriculture.
Keeping in view the above facts, it has necessitdte concept of organic farming as modern
technology, methodology and philosophy which refty annservation of natural resources,
eco-friendly production technology and integratedpc management practices etc. for
sustainability in crop production.

The organic farming is considered as a systefarafing without the use of artificial
fertilizers (soluble salts) with a view to have ment inputs and pesticides originated from
organic or bio-sources. The Organic farming is neell established as an alternative
agriculture, which has been proposed as a soltitidhe problems associated with inputs of
chemical fertilizers and pesticides as explaineavabSince 1991, about 50 countries across
the world have introduced mandatory system for leggg the production and trade of
organic products and also made rules and regutatamd standards of quality control
parameters for organic produce found to be sudibinaeconomically viable,
environmentally safe, socially acceptable and ¢asdopt with little training in the subject.
India is uniquely in favour of organic productioh daifferent agricultural and horticultural
crops. The different agro-climatic conditions shi& for production of several potential
organic products include available farm land whare not much exposed to chemical
farming, and farmers have been practicing traditiofarming since time immemorial
particularly in Hill States like Himachal Pradeslammu and Kashmir, Uttarakhand and
Northern States etc. In view of the above, the nenarregions of our country that happened
to be the hotspots of biodiversity, with variedrfiand fauna are the appropriate locations to
adopt the alternative production systems, like migarming technology. Moreover, most of

the mountain regions and the hills of Himachal Bsfdare particularly suitable for this
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system and have vast potential for organic produactif fruits, vegetables, pulses, cereals,
oilseeds and medicinal plants etc. in additionhe ¢uality milk production etc. Organic
farming envisages a comprehensive management abprma improve soil health and
ecosystem of an area in particular and region inegd. Organic foods are generally
considered healthier than conventionally grown potsl The demand for organic products is
gradually increasing. Organic manures not only ease the vyield but also improve
physical, chemical and biological properties of seat improve fertility, productivity, water
holding capacity of soill.

In recent past, the use of indigenous sourcesfék@yard manure, vermicompost,
poultry manure etc. have become inevitable in pgekaf practices of crops. FYM,
vermicompost, poultry manure and liquid organicriemt suppliers like panchgavya and
jeevamruta are good source of organic manure gontamost of the essential macro and
micro nutrients, hence, can prove effective in ansible farming system. Use of FYM
increase soil organic matter content and had greaestddual effects (Kumaragt al. 1998).
FYM application improves soil structure, enhancestew holding capacity, soil microbial
activity and available soil nutrients to plants A et al. 2011). Similarly, vermicompost is
a rich source of nutrients, vitamins, enzymes, baotics, plant growth hormones and a
number of beneficial microorganisms. The use oimreompost has long been considered as
an effective means of improving the structure aertlity of the soil (Hajet al., 2011).

Because of nutritional importance of French beamstivation under organic
condition is a positive step for quality food pratian. In this cultivation, each organic source
of nutrient (i.e farmyard manure, vermicompost, poultry manure) vidially and in
integration, is important for nutritional managermefor achieving higher productivity, good
quality of food and soil health. Consequently, pinesent research project entitfétffect of
organic nutrient sources on growth, yield and quaty of French bean Phaseolus
vulgaris L.)” , was planned to be conducted at the Department bfS8@nce and Water
Management, Dr Y S Parmar University of Horticutuand Forestry with the following

objectives:

) To study the effect of different organic managenpractices on physico- chemical
and microbiological properties of soil.
i) To study the efficacy of different organic mgeanent practices on yield and quality

of French bean.



Chapter - 2

REVIEW OF LITERATURE

Organic farming is gaining importance Indian agriculture on account of

sustainability and quality of crops being produc&de bulky/concentrated organic manures
(farmyard manure, green manures, composts, vernpiostn poultry manure, non-edible
cakes etc.) and liquid manures (beejamrit, jeearpenchagavya, amrit pani, vermiwash
etc.) are commonly being used to provide nutrieleiments to crop plants. The crop
protection from different pests and diseases anegbeken care by using botanicals and
different formulations prepared from natural vegieta The organic farming system of
agriculture is viewed as a good alternative to dbahagriculture to improve soil health and

to increase farmers’ income.

The work carried out on the use of bulky/conceerttabrganic manures and liquid
manures along with use of botanicals/ bio formalai have been reviewed under the

following headings:

2.1 Effect of bulky/ concentrated manures on the gwith, yield and quality of crop:
2.1.1 Effect of FYM on the growth, yield and quality
2.1.2 Effect of VC on the growth, yield and quality
2.1.3 Effect of PM on the growth, yield and qualit
2.1.4 Effect of FYM, VC and CF on the growth, yieldand quality
2.1.5 Effect of FYM, PM, Biofertilizers and CF on the growth, yield and quality
2.2 Effect of Liquid organic inputs alone or in conbination on growth, yield and
quality of crop:
2.2.1 Effect of Panchgavya on the growth, yield and qualy
2.2.2 Effect of Jeevamrit on the growth, yield and qualiy
2.2.3 Effect of Panchgavya and Jeevamrit on the gwth, yield and quality

2.1 EFFECT OF BULKY/ CONCENTRATED MANURES ON THE G ROWTH,
YIELD AND QUALITY OF CROP:

2.1.1 Effect of FYM on the growth, yield and qualiy

Gana and Busari (2001) reported that with incorfiamaof farm yard manure (@10 t
ha') in sugar cane intercropped with legume resuleleitter crop vigour, stalk height, tiller

number/ plot and yield in comparison to inorgdettilizer alone.



The application of farm yard manure (5t/ha) alonghwecommended dose of
fertilizers were at par with vermicompost (4t/hdprey with rock phosphate to produce
germination, seedling vigour index and field emeage plant growth, seed yield and quality
of soybean, besides a considerable improvementapepties of soil (Maheshbalat al.,
2008).

Application of farm yard manure 20 than okra enhanced growth (height of plant
and fruits per plant), quality (crude fibre and store) and yield in comparison to other
treatments comprising of poultry manure and vermigost, neemcake and RDF alone and in

combination (Premsekhand Rajshree, 2009).

Sugeet al. (2011) reported that application of 100% recomdeehrates of fertilizers
and FYM reported maximum number of fruits, planighé and fresh weight, length and
diameter of fruits in brinjal as compared to apgtiicn of compost alone and tithonia alone

and in combination with chemical fertilizers.

Long term application of farm yard manure alonghwiecommended dose of
fertilizers resulted reduction in bulk density amgporovement in organic carbon, available
NPK, grain and straw yield of wheat in comparisonapplication of wheat straw, green

manure with inorganic fertilizers (Kumaetal., 2012).

Ojhaet al. (2014) studied residual effect of different levelf farm yard manure in
broccoli-mung bean cropping sequence and repottal EYM @ 21 t/ha significantly
increased broccoli sprout yield and not only biosnlagt, also influenced soil properties like
pH, EC, organic carbon. Further the, mung beardya¢lresidual level of FYM 10.5 t/ha at
par with those of 7 t/ha and 14 t/ha.

Application of organics accounted better supplynafrients accredited to improve
physical and biological properties of soil whichimiately results in increased crop growth
and yield. The incorporation of farm yard manurenal and along with foliar application of
sea weed extract @2 per cent and panchagavya @c2mein onion led to increase in plant
height, higher leaf breadth, bulb length, girthyminer of bublets, weight, yield per plot;
however, the effects were statistically at par wittorporation of vermicompost along with
foliar application of same bio-stimulants (Sundingaat al., 2016).



Kumar et al. (2017) also reported that the supplementation506f per cent
recommended dose of fertilizers with farm yard miarandAzotobacter (seed treatment) in
mustard significantly increased the growth paransegglant height, number of primary and
secondary branches, root-shoot length number adusil per plant), quality parameters
(number of seeds per siliqua, seed weight, seedurighdex) in comparison to chemical

fertilizer application alone and with combinatistadied.

2.1.2 Effect of VC on the growth, yield and quality

Edwardset al. (2004) reported that the addition of vermicomposs$oil-less bedding
plant media increases the germination, growth, délomg and fruiting of wide range of

vegetables and ornamentals.

Vijaya and Seethalakshmi (2011) reported that ipa@tion of vermicompost @ 5
t/ha alone or in combination with farm yard manares0 per cent RDF increased growth,

yield and quality of eggplants and available nisognd phosphorus levels.

The substitution of vermicompost at 0, 20, 40,&Dand 100 per cent (v/v) in potting
media for peat in different varieties of tomato tsgnificantly enhanced emergence and
elongation of seedlings; biomass allocation; molpdical parameters (circumference, dry
matter content, peel firmness) and chemical fraitameters (C, N, P, K, Ca, Mg content,

ascorbic acid, glucose, fructose) (Zaller, 2007).

Joshi and Pal (2010) reported that with the apfinaof vermicompost @ 0, 15, 30,
45 per cent with soil in tomato recorded significamcrease in growth parameters (stem
diameter, plant height, leaf number, plant biomag®ld per plant and quality parameters
(ascorbic acid, titrable acidity, soluble solidssoluble solids and pH) in comparison to
control. They also reported that germination petags was highest in vermicompost 15 per

cent treatment which decreases with increase &l Ewermicompost.

Theunissenet al. (2010) reported that vermicompost contains highcgntage of
humic acid, essential plant nutrients and high watding capacity, porosity, aeration,
drainage and microbial activity which accounts tood effect on plant nutrition,
photosynthesis, chlorophyll content, growth anddyief plants and enhances synthesis of
phenolic compounds which also tend to improve péart soil quality and damper pest and

diseases.



Application of vermicompost reduces life cycle obgs therefore shorten harvesting
time and enhances quality of fruit (Sinétaal., 2010). Brinjal yield and fruit quality (fruit pe
plant, fruit length etc.) was reported to increlgethe addition of vermicompost @6 t/ha
alone and also with interaction with nitrogen feréir @75 kg/ha (Moraditochae# al.,
2011).

Mamtaet al. (2012) reported that the application of vermicontposrinjal enhances
plant characterstics such as height of plant, nurobdeaves, width of leaves, number of
fruits to each plant, fruit weight and physico-chegth soil propertiesiz., moisture content,

humus content, organic carbon content, phosphdtatenand potassium contents.

Dhanalakshmet al. 2014 reported that the application of vermicomg@s50 and 75
per cent has influenced germination period, gertrangpercentage, root and shoot length,
number of branches of okra, brinjal, tomato andlicimd nutrient status of soil significantly

in comparison to control and other tried level efmicompost.

Application of vermicompost with rice hulls ash andconut husk in 1:1:1 ratio
reported to enhance germination rate, plant helght,area, plant biomass and P, K, Ca, Fe

concentration in muskmelon (Manh and Wang, 2014).

Vermicompost application has positive effects oredsegermination and on
photosynthetic pigments of vegetable crops (Ahirevad Hussain, 2015). Similarly, Kumar
and Lekeshmanaswamy (2016) also reported thatcapipin of vermicompost to chilli and
orka resulted in increased number and weight atsfrper plant, better seed germination

compared to control.

Kashemet al. (2015) tried graded doses of vermicompost inc@jan @ 0, 5, 10, 15
and 20 t/ha in comparison to levels of inorganitiliezers @ 50%, 100%, 200% and reported
that vermicompost application @ 20 t/ha signifitaimicreased growth and yield in tomato

in comparison to all the treatments.

Application of vermicompost @ 6.0 t Tsignificantly increased marketable brinjal
yields throughout the harvest season and furthérskgnificant effect on quality parameters
plant length and dry weight; root length and drygh& number leaves, area and dry weight
and number of clusters per plant, number of fryges cluster, mean fruit weight in

comparison to other tried levels of vermicompostjéi¥et al., 2015).
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Adhikari et al. (2016) reported that application of vermicompeaggnificantly
enhanced growth parameters (plant height, stemedeamnumber of branches, average fruit
weight) and yield parameters of bell pepper folldwy poultry manure, farmyard manure,

goat manure, chemical fertilizers and control.

The incorporation of vermicompost not only increhfige plant growth, total soluble
protein and K/Na" and C&/Na ratios but also reduced malondialdehyde antingrcontent

under high saline conditions aerial parts of bldgkestle and peppermint (Xat al., 2016).

2.1.3 Effect of PM on the growth, yield and quality

Sharu and Meerabai (2001) studied the effect edltpomanure, vermicompost and
neem cake, singly (100 %) or in combination (250605 %) with inorganic N (25, 50 or 75
%) on chilli. They have reported the highest fiyigld (9.66 t h&) with 50 per cent poultry
manure+50 per cent inorganic N. they have furthercluded that application of poultry
manure in 1:1 ratio with inorganic as best comtsamanot only for yield but also for quality

parameters.

Khaliq et al. (2004) reported that application of half N (100 kg') as poultry
manure (6.90 t h§ + 100 kg N ha as urea significantly increased number of cobplat,
grain weight and grain yield of Pioneer 3062 variet corn in comparison to application of

FYM and urea alone and in combination.

Kumar et al. (2006) studied the effect of organic manure @nd 2.0 g neem cake
and 5.0 and 10 t poultry manure'fian combination with N fertilizer applications gmowth
and yield of chilli. They recommended that applimatof poultry manure at 10 t + 75 per
cent recommended rate of N fertilizer*hgave significantly high fresh and dry yields

compared to other tried treatments.

Amanullahet al. (2010) reported that application of poultry man@s t hd) with
farm yard manure (12.5 t Hpincreased availability of NPK in soil. Furthereth have
reported higher uptake, tuber yield in cassava mmdmum losses of soil nutrients under
same treatment.

Ewulo et al. (2008) also reported that the application of pguhanure @ 25 t hain
tomato influenced physico-chemical properties afis®. increased soil organic matter, N, P,



moisture content and reduced bulk density and asa@@ leaf N, P, K, Ca and Mg
concentrations of tomato, growth parameters (phamht, number of branches, root length,

number and weight of fruits) and yield in companigo control.

Ullah et al. (2008) reported that with addition of 20% poultnanure + 20% cow
dung+ 20% mustard oilcake + 40% RDF in brinjal gameximum growth (number of
branches, length, diameter, weight of fruit, numbikefruits per plant), productivity besides
increasing organic matter content and availaboity\N, P, K and S in the soil in contrast to

cow dung, mustard oilcake, poultry manure and chahfertilizers singly.

Significant impact on soil properties (decreasd& density, increases total porosity,
infiltration capacity and water holding capacitgytrient supplying ability, yield and quality
of crops has also been recorded with the applicatfopoutry manure by Amanulladt al.
(2010).

Adekiya and Agbede (2017) reported that incorporabf poultry manure at 30 t/ha
atleast 3 weeks before transplanting of tomato Isegdresulted increase in organic matter,
soil and leaf nutrient concentrations of N, P, Kg, ®g, growth and yield of tomato in
comparison to broadcasting of poultry manure attime of transplanting, 3 weeks after

transplanting and 6 weeks after transplanting.

Ahmad et al. (2017) reported that application of poultry man@ 0.8 kg n¥ to
coriander has significantly increased growth, quadnd yield parameters in comparison to
farmyard manure and compost both @ 1.0 k§ end control (without any organic

application).

Application of poultry manure @ 5.0 t/ ha alongwit5% RDF in brinjal reported
significant increase in yield and available N, Rl & contents in the soil in comparison to
control, application of sewage sludge, urban compas chemical fertilizers alone and in

combination (Saikumar and Jeevanrao, 2017).

Tswanyaet al. (2017) applied different rates of poultry dropgsn(0, 5, 10, 15, 20 t
ha') with two okra varieties, LD 88-1 and Kukurasurgical and reported that poultry
droppings at the rate of 15 thincreased the fruit yield and average plant heighinber of
leaves per plant, number of flowers per plant, neinds fruits per plant, fruit length in LD

88-1 in comparison to other variety.
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2.1.4 Effect of FYM, VC and CF on the growth, yieldand quality

Sharmaet al. (2009) reported that application of vermicomp@sts t ha + 100 per
cent NPK in okra and vermicompost @ 12.51 kal00 per cent NPK in onion significantly
increased yield, content and uptake of NPK, howeitewas at significantly par with
farmyard manure @ 10 t fia 100 per cent NPK in okra and farmyard manure @ 25 +

100 per cent in onion.

Chatterjee and Bandyopadhayay (2014) studied #eetedf organic, inorganic and
biofertilizers on plant nutrient status and therai&bility in tomato. They concluded that
application of farmyard manure, vermicompost, hidfeers and 75% of recommended
doses of inorganic fertilizers resulted in sigrafit increased uptake of plant nutrients and
also improved the post-harvest soil fertility staaf soil.

Kumar et al. (2015) studied the effects of different combioatiof vermicompost,
farm yard manure, Azospirillum and RDF and repotteat application of 25% FYM (5 t ha
) + 75% Vermicompost (3.75 t fjp gave maximum growth (plant height, number of
primary and secondary branches), quality (esseatisgdnd moisture content in seeds) and
yield (number of umbels per plant, number of unsofetr umbel, number of umbel per plant,
weight of seeds and yield) of coriander in conmgaarito other treatment.

Studies conducted by Srimathi, (2015) revealed ith@irporation of vermicompost
@ 3.1t hd along with foliar application of humic acid (0.&mcent) significantly influenced
growth parameters ( plant, root length, numbeeabés, curd diameter, average curd weight)
and yield of cauliflower in comparison to contr®DF through chemical fertilizers, RDF

through farm yard manure, spray of panchgavya alone

Kumar (2016) reported that among different organmreatments comprising
vermicompost, sugarcane pressmud compost, farm rparture, sewage sludge singly and
along with RDF and control. Further he concludeat thpplication of vermicompost @ 5 t
ha' + 50% RDF significantly increased growth parametgiant height, root length, dry
weight, leaf area index, chlorophyll content, numdsieflowers per plant), quality parameters

(crude protein, dietary fiber, total carbohydradesl total sugar) and yield of brinjal.

Mishraet al. (2018) reported that application of vermicomp@t00 per cent), FYM
(@100 per cent), PSB (@100 per cent), Azospiril@10Q0 per cent) and neemcake (@100
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per cent) in brinjal has significantly enhancedvgioparameters, quality and yield of fruits

in comparison to control and recommended dosertliZers alone.

2.1.5 Effect of FYM, PM, biofertilizers and CF on he growth, yield and quality

Arahunashi (2011) reported that combined applicatib100 per cent RDF, FYM @
38 t ha! and Poultry manure @ 10.4 theecorded on par results of plant height, number of
branches, crop canopy spread, leaf area, dry matteluction and quality attributes viz.,
ascorbic acid, lycopene content, protein, redusingpr, TSS, shelf life of fruit increased and
juice content and number of fruits of tomato andipéteased significantly with application
poultry manure @ 10.4 t/ha with all organics aneirtikombinations with vermicompost and
RDF.

Shreeet al. (2014) reported that application of farmyard mran(b t ha'), poultry
manure (2 t hd), Azospirillum with half of recommended doses of chemical fertilizerega
highest plant growth (spread and height), curd diam depth, volume, weight, yield and
quality (ascorbic acid) of cauliflower in compansto poultry manure, FYM, vermicompost

and RDF singly or in other combinations.

Lakshmi et al. (2015) reported effect of organic manures (farardymanure,
vermicompost and poultry manure) and inorganidlieets on tomato and noticed that 50%
RDF + 50% FYM influenced plant growth and yield wever application of 50% RDF +
50% Vermicompost significantly influenced fruit digy (ascorbic acid, TSS, titrable acidity,

juiciness and shelf life).

Rehmanet al. (2015) reported that organic manures (Farm yaadure 25 t ha +
Poultry manure 5 t i+ Mushroom waste 10 t Hasignificantly influenced growth (reduced
number of days to flowering, fruit set, fruit hasteand increased fruit length and diameter)
and vyield of brinjal in contrast to control (No tikzer) or inorganic fertilizers (NPK @
100:50:50 kg hd) alone.

Bhattarai and Sapkota (2016) studied effect of iappbn of farmyard manure,
vermicompost and poultry manure on cucumber andrteg significant increase on yield per
plot and per hectare with application of half vesampost + half poultry manure and pH
value was near to neutral in treatment Poultry mar@ 5 ton/ha. Similarly, the maximum

organic matter percentage and soil available remogvere recorded with treatment
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vermicompost @ 4 ton/ha whereas the highest availpbosphorus and potassium were

found in treatment poultry manure @ 5 ton/ha.

2.2 EFFECT OF LIQUID ORGANIC INPUTS ALONE OR IN COM BINATION
ON GROWTH, YIELD AND QUALITY

2.2.1 Effect of Panchgavya on growth, yield and quigy

Somasundrangt al. (2003) reported that application of panchgavya3@er cent
foliar application has significantly increased nwenbf seeds per pod and grain yield of green

gram and it was at par with RDF

The coconut water used in Panchgavya containsiRkingtich increases the plant
biomass and yield (Mamaril and Lopez, 1997). Mol2008) evaluated effect of different
liquid inputs (Panchgavya @ 3 and 5 per cent amdlithani @ 3 and 5 per cent) and solid
organic (Bokashi @ 750 kg fiand 1250 kg h on tomato and recorded that panchgavya
has enhanced growth (plant height, number of besyalumber of leaves, days to flowering,
number of flowers per plant), yield (number of fsuper plant and yield per plant) and

concluded as most cost effective followed by Anaitpand Bokashi.

Arumugam and Anburani (2008) studied the effectoofjanic amendments and
pressmud on the growth and vyield characters of tomahe combined application of
farmyard manure + vermicompost + panchgavya asrf@pray resulted in improving the
growth charactersiz., plant height, internodal length, number of bfaas; number of leaves
and leaf area and yield characters such as nunikitower, clusters per plant, number of
flowers per cluster, number of fruits per planhgse fruit weight and fruit yield per plant in
tomato followed by the application of 6.25 t pressnma’ + 2.5 t vermicompost Hat+ 3 per

cent panchgavya.

Studies conducted by Sanjutbaal. (2008) on the effect of organic bio regulator
slurry and panchgavya on Kalmegh revealed sigmifigacrease in uptake of N, P and K
under FYM @ 15t ha-1 + NPK @ 75:75:50 kg ha-1 +dPgavya @ 3% foliar spray on
Kalmegh.

Application of panchgavya as seedittnent reported to enhance germination

percentage of pea crop and further the foliar spta30, 45 and 60 days after transplanting/
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days after sowing increased yield of knol-khol,amand pea. The application of panchgavya
@ 2 per cent also reported to control stalk rat@ke of cauliflower (Chadlghal., 2011).

Ravichandraret al. (2011) studied the effect of foliar spray of parmnya on the yield
of potato. They have recorded significant incremséotal number of the tubers and total
tuber yield in the treatment receiving 3% sprayofgpanchgavya at 15 days interval as
compared to 3% spraying of panchgavya at 8 daysvalt and control. They have also
reported that soaking the produce in 3% panchgaolyition before storage reduced weight
loss, delay the sprouting leading to improve stilitalof seed potatoes.

Vimalendran and Wahab (2013) reported effect of foliar sprays of panchgavya @
3 per cent concentration at 15, 25, 35 and 45 dégs sowing (DAS) along with 100 per
cent RDF significantly increased the yield of batoyc

Jainet al. (2014) applied four levels of Panchgavya @ 2,,4,06per cent on seeds of
cereal (wheat and rice) and legumes (pea, granenggeam, black green, dry bean, lentil,
moth bean and soybean) and reported that diffe@mtentrations have positive influence on
root- shoot length and chlorophyll content, avdéadmil nutrient levels, microbial activity as

compared to FYM and vermicompost application.

The effect of bio-inoculant (vesicular arbusculaycorrhiza) and bio-formulations
(panchgavya and amritpani @ 3 per cent) on buckivivea studied by (Sakubat al.,
2014). They have reported significant increaserawh, yield and quality.

The use of panchgavya as spray, drench or seedhdipp seedlings dipping has
reported to improve growth and yield parameterditdérent crops and also improve nutrient
uptake and soil fertility (Sivakumar, 2014). Simija Swain et al. (2015) opined that
spraying of panchgavya at 3 per cent at 10 dayvat on chilli reported highest plant
height, early 50% flowering, maximum number of fere, number of fruit and yield.

Snake gourd yield (fruit per plant, fruit weightasrenhanced also improved growth
parameters (vine length, stem girth, dry mattedpotion) of the plant with the application of
vermicompost + 3 per cent spray of panchgavya mparison to vermicompost + 3G extract
@ 3 per cent (Mohaet al. 2016).
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Sumalathaet al. (2017) studied the effect of foliar spray of 5%nphgavya on
cowpea (AV-5) and recorded higher germination psiaage, mean seedling length, seedling
dry weight, seedling vigour index I, seedling vigoindex II, minimum electrical
conductivity in comparison to other panchgavya gprancentrations (0, 2.5 and 7.5 per

cent).

2.2.2 Effect of Jeevamrit on growth, yield and quaty

Credit for development of recipes for jeevamrut @adextensive use goes to Palekar
(2006). Jeevamrut is a rich bio-formulation consagonsortia of beneficial microbes. This
formulation is used within 3-7 days of formationcén be drenched on mulch either by drip
irrigation or through spraying. It is also effe@iin quick decomposition of crop residues if
applied with irrigation water given for field preéion Pathak and Ram (2013).

Application of jeevamrit to field crops rice and &at reported significant higher
counts of bacteria and fungi in soil (Aulakhal. 2013). As jeevamrit enhances microbial

activity in soil and helps in improvement of sagttility (Joshi, 2008).

Studies conducted by Manjunatétaal. (2009) revealed that application of farm yard
manure along with jeevamrit on sunflower signifittamncreased yield, microbial activity by
solubilization and nutrient uptake. Singh and Gro{2011) revealed that application of
organic inputs (farmyard manure + jeevamrit + bizaiyics) in wheat field gave higher price
for the organic yield in comparison to applicataninorganic inputs.

Pawar et al. (2012) reported that application of farmyard nmen® t hd+
vermicompost 2.5 t ha+ jeevamrut 2 times (30 and 45 days after sowirgporded
significant increase in growth parameters, yieldapeeters and quality parameters viz.,
protein, starch, sucrose and TSS and total NPKkepls in sweet corn in comparison to

other organic manures in combination or alone.

Dwivedi et al. (2014) reported that application of jeevamrit @ Has increased plant
height of Cape gooseberry besides enhanced phgkamical properties of soil in
comparison to application of amritpani, vermicontparsd FYM. Patilet al. (2014) reported
that application of FYM @ 20.5 t Ha+ jeevamrit @ 500 | hA(30 and 45 days after sowing)

on pigeon pea significantly enhanced plant gropdinameters (plant height, number of
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branches per plant , number of compound leaves$.alem per plant) and yield (seed and
stock).

Raksaet al. (2014) reported that application of organic masu(FYM, compost,
green manures, vermicompost), biofertilizers (Abaitier, Rhizobium, PSB), biopesticides
and fungicides (trichoderma), trap crops (rajgimarigold, coriander, sorghum, castor and
maize), biological pest control (amrutpani, vermsWwadashparniark, neem ark) and soil
health (jeevamrit) and INM has increased fruélgiand B:C ratio of tomato, brinjal and

bulb yield and B:C ratio of onion in crop intensdtion system in comparison to control.

Potkile et al. (2017) reported that application of jeevamrut glevith vermicompost
(@ 100 per cent RDN) significantly gave maximumvgitoand yield of soyabean and wheat
in comparison to incorporation of organic manui€gNl, VC and compost) alone and along
with jeevamrut, three crop residues (cotton, wheat soybean) @ 5 ton halong with

jeevamrut in soyabean and wheat crop.

Hameediet al. (2018) reported that application of vermicomp@t 7 t/ ha +
jeevamrit (drenching @ 5% + foliar @ spray 3%) #igantly increased growth parameters
(plant height, number of branches, leaf area indexpber of fruits per plant) and yield of
capsicum and FYM @10 t/ha + VC 3.5 t/ha + Jeevalfan@nching @ 5 % + foliar spray @
3 %) application has significantly increased quajtarameters (TSS and ascorbic acid

content).

Application of jeevamrit @ 5 per cent in nutrieitinf technique along with Hoagland
Nutrient Solution (HNS) reported significant incseain growth (numbers of leaves, root
length, leaf area), quality and yield of lettucecomparison to control which is fertigation
with Hoagland Nutrient Solution only (Speldal .,2018).

2.2.3 Effect of Panchagavya and Jeevamrit on growtlyield and quality

Chandrakalaet al. (2007) recorded significantly higher uptake of N,and K by
combined application of beejamrutha +jeevamruthantpgavya and increased dry fruit
yield of chilli and application of FYM + beejamrut jeevamrut + panchgavya recorded

significantly higher dehydrogenase activity in soil

Devakumaret al. (2008) reported that liquid manures like beejaimaujeevamrutha

and panchgavya have higher microbial populatiobadteria, fungi, actinomycets, N-fixers
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and P-solubilizers. Further, they have reported #pglication of these formulations have

increased yield in paddy, field bean, maize andbkegn.

Gore and Shreenivasa (2009) revealed that combapgdication of Beejamruth,
Jeevamruth and Panchgavya on 75 and 160 days safteing of tomato increased the
enzymatic activities, plant growth parameters|dyi@nd N, P and K concentrations and

enzymatic activities in soil.

Halderet al. ( 2015) studied incidence of amaranthus foliaggdérs in relation to
different organic soil amendments and concluded tbaest leaf damage in treatment
consisting of 50% FYM-N + Panchgavy®iofertilizers (Azotobacter and PSB) which is at
par with treatment of 50% Vermicompost#NJeevamrit + Biofertilizer Azotobacter and
PSB).

Sahare (2015) reported that application of combimggnics EC (enriched compost
1/3)+VC (vermicompost 1/3)+GLM (green leaf manuf8)lequivalent to RDF + FYM in
combination with foliar application of jeevamrut &0 litre hat at planting, 30 and 60 days
after sowing + panchgavya @ 5% at panicle emergemck flowering stages recorded
significantly higher growth parameters (plant héigilumber of tillers at harvest, total dry
matter at harvest, productive tillers per paniplaductive tillers per hill), higher grain yield
and straw yield with high protein content which veaspar with control treatments i.e. RDF
+ FYM and RDF alone.

Studies conducted by Brar (2017) revealed thatiegtn of 90 per cent RDN (50:50
ratio of vermicompost and poultry manure) + panelyga@ 5%+ jeevamrit @ 5% +
amritpani (@ 5% + PGPR reported significant inceemsplant growth parameters, fruit set,
yield of capsicum and also increased available NRi€ls and biological properties of soil in

comparison to control (100 % RDN only) and otheatments.

Safiullaket al. (2018) reported that application of 100 per ddADEP compost in
comparison to 75 and 50 per cent NADEP compostdecbsignificantly higher plant height,
cob weight/plant, green cob and fodder yield; cefgth and cob and stem girth of sweet
corn and among liquid manures application of paaekig and jeevamrit @ 600 L ha
recorded higher total reducing and non reducingsegntent in comparison to application

of sanjeevak, amrit pani and control.
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Chapter - 3

MATERIALS AND METHODS

The present investigation entitl&dffect of organic nutrient sources on growth, yietl

and quality of French bean PhaseolusvulgarisL.)” was carried out at the experimental farm
of Department of Soil Science and Water Managembmt,Y S Parmar University of
Horticulture and Forestry, Nauni, Solan- 173230 HRdia during summer months of March
to May 2017 and 2018. The details of the matetiaksd and techniques employed are given
below:

3.1 GENERAL DESCRIPTION OF THE STUDY AREA
3.1.1 Location
3.1.2 Climate
3.1.3 Soils
3.2 FIELD STUDIES
3.2.1 Experimental Details
3.2.2 Treatment Detailsand Field layout
3.2.3 Ingredients and Flow chart for the of preparatibPanchgavya and Jeevamrut
3.2.4 Field preparation
3.3 OBSERVATIONS RECORDED AND THEIR METHODOLOGIES
3.3.1 Plant parameters
3.3.2 Soil chemical properties
3.3.3 Microbiological properties
3.4 STATISTICAL ANALYSIS

3.1 GENERAL DESCRIPTION OF THE STUDY AREA

3.1.1 Location

The experimental site was the research farm oflxepartment of Soil Science and
Water Management, Dr. Y S Parmar University of Kofture and Forestry, Nauni, Solan
(HP). It is situated at 30°5Rlorth latitude and 77°1East longitude, at an elevation of 1260 m
above mean sea level and representing the middnk of Himachal Pradesh.



3.1.2 Climate

The study area falls in sub-temperate, sub-humig-algmatic zone-Il of Himachal
Pradesh. The average annual rainfall of the arabast 1115 mm and about 75 per cent of it is
received during the monsoon period (mid-June to-&ggdtember). Winter rains are meagre and
received during the month of January and Februday-June are the hottest and December-

January are the coldest months.

3.1.3 Saoils

The soils of study area fall in the order Incegtead sub group Eutrochrept according
to Soil Taxonomy of USDA. These soils owe theirgori to ferromagnesian shales and
dolomitic limestone. The solil properties of expezital site are given in table 3.1.

Table 3.1Soil properties of experimental site before the start of the experimen

S. No. Soil Property Values Obtained
1 pH(1:2.5) 6.78
2 EC (dSm) 0.22
3 OrganicCarbon (g/kg) 18.6
4 AvailableN (kg ha?) 354.93
5 AvailableP (kg ha') 67.89
6 AvailableK (kg ha') 308.53
7 DTPA extractable Cyppm) 2.19
8 DTPA extractable Zr(ppm) 2.22
9 DTPA extractable Féppm) 12.78
10 DTPAextractable Mr(ppm) 10.39

3.2 FIELD STUDIES

The present study was aimed at evaluating the tetiedulky and liquid organic
nutrient sources on growth, yield and quality oérkeh bean and various soil properties. The
experiment was laid out in Randomized Block Deswgh ten treatments and three replications
during spring-summer season 2017 and 2018. The/loutlanic sources of nutrients were farm
yard manure, vermicompost and poultry manure aatidhliquid nature were Panchgavya and
jeevamruta, applied according to the treatmentse Tl during the year 2017 was

discontinued, since it was badly damaged by wildhais.
3.2.1 Experimental Details

The experiment comprised of three replications. Each replication had 10
treatment plots of size 2mx2m. The treatments in each replication were allocated
at random as per layout depicted in table 3.2.
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No. of treatments :
No. of replications:
Total no. of Plots:
Crop:

Variety:

Spacing:

Plot size:

Experimental Design:

Inputs Used:

10

3

30

French BeanRhaseolus vulgarisL.)
Contender ( bush type)
50cmx20cm

2m x2m

RandomizedBlock Design

1. Bulky and concentrated manures:
)] Farm Yard Manure (FYM)
ii) VermicomposfvC)
iii) Poultry Manure (PM)

2. Liquid Organic inputs:

) Panchgavya

i) Jeevamrut

3.2 FIELD LAYOUT

RiTy RaT1o RsT>
RiTs RaTs RsTs
RiT4 RoT1 RsT7
RiTs RoTs RsTs
RiTo RaTs RsTs
RiTic RoT> RsT1
RiT7 RaoT4 RsTo
RiT, R.Ts RsT1c
RiTs RaTo RsT4
RiTs RaT7 RsTs

Treatment Details:

T: : 100% RDN*

T, : 90% RDN + Panchgavya (5%)

T3 : 90% RDN + Jeevamrut (5%)

T4, : 90% RDN + Panchgavya (5%) + Jeevamrut (5%)
Ts : 80% RDN + Panchgavya (5%)

Te : 80% RDN + Jeevamrut (5%)

T; : 80% RDN + Panchgavya (5%) + Jeevamrut (5%)
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Tg : 70% RDN + Panchgavya (5%)

Tg : 70% RDN + Jeevamrut (5%)

Ti0 : 70% RDN + Panchgavya (5%) + Jeevamrut (5%)
*Recommended dozes of Nutrients

Table 3.3 Recommended doses of nutrients (RDN)rférench bean as per Package of

practices of vegetable crops

Nutrient Quantity/ha Quantity/plot (4m ?)
FYM 200 gha 8 kg
N 50 kg ha 20 g
P,Os 100 kg had 40 g
K-0O 50 kg ha' 20 g

The recommended doses of nutrients (table 3.3¢ applied by using vermicompost
and poultry manure in a 50:50 ratio on nutrientteahbasis. The quantity of vermicompost
and poultry manure were quantified on the basisivbgen equivalence (table 3.5). Full
amount of vermicompost and poultry manure wereia@pand mixed with soil in the very
first week. The Panchgavya (5%) and Jeevamrut (&%gnic formulations were applied two
times as soil drench @ 250 ml per plant at 15 datgsval after two weeks of sowing upto
the third picking of the crop. The experimentalntéawere given uniform recommended
cultural practices during the entire course of gtud

Table 3.4Quantity of nutrients in Bulky and concentrated marure

Manures Nutrient content (%)
N P,Os K,0
Farm Yard Manure 0.5% 0.2% 0.5%
Vermicompost 1.75% 1.5% 0.9%
Poultry Manure 3.03% 2.63% 1.4%

Table 3.5 Quantity of vermicompost and poultry manure used in 50:50 ratio
onthe basis of Nitrogen equivalence

TREATMENTS VERMICOMPOST POULTRY MANURE
T1(100% 571 ¢ 330 ¢
T5(90%); 514 ¢ 297 ¢
T3(90%) 514 g 297 ¢
T4(90%) 514 g 297 g
T5(80%) 457 g 264 g
T6(80%) 457 ¢ 264 ¢
T+(80%) 457 g 264 g
Ts(70%) 400 ¢ 231 ¢
To(70%) 400 g 231g
T10(70%) 400 g 231 g
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Table 3.6. Quantity of nurients (g) added throughvermicompost and poultry manure

in 4m?plot
Treatments Vermicompost Poultry Manure

N P.Os K-0 N P.Os K-0
T, (100% 1C 8.6(C 5.1C 10 8.7C 4.6C
T, (90%) 9 7.74 4.5¢ 9 7.8¢% 4.14
T3 (90%) 9 7.74 4.5¢ 9 7.87 4.14
T4 (90%) 9 7.74 4.5¢ 9 7.8 4.14
Ts (80%) 8 6.8¢ 4.0¢ 8 6.9¢ 3.6¢
Ts (80%) 8 6.8¢ 4.0¢ 8 6.9¢ 3.6¢
T7 (80%) 8 6.8¢ 4.0¢ 8 6.9¢ 3.6¢
T3 (70%; 7 6.0z 3.57 7 6.0¢ 3.2z
To(70%) 7 6.02 3.57 7 6.0¢ 3.22
T10(70%) 7 6.02 3.57 7 6.09 3.22

3.2.3 Ingredients and Flow chart for the Preparatbn of Panchgavya and Jeevamrut
Preparation of Panchgavya:

Panchgavya was prepared by dissolving the followimgyedients as suggested by
Sreenivasat al., 2011:

Ingredients Quantity
Cowdung 1 kg
Cowurine 1 litre
Cowmilk 2 litre
Cowghee 1 kg
Cowcurd 2 kg
Jaggery 2 kg
Sugarcanejuice 2 litre
Coconut 1 fruit
Banana 1 dozen
X Five litres of Panchgavya was added in hundredties of water for its soil
application

Flow chart of preparation of Panchgavya

Mix thoroughly the fresh cow dung + cow ghee
l
Incubate for 2 days
l
Add cow urine

l
Stir properly (morning and evening, daily for oneak)
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l
Add sugarcane juice & jaggery

!
Add cow milk + cow curd + coconut water + 12 barsmana

l
Stir properly (morning and evening, daily for 3 \kpe

l
Panchgavya is ready for soil drench

> Preparation of Jeevamrut:

Jeevamrut was prepared by dissolving the followingredients as suggested by
Sreenivasat al., 2011

Ingredients: ° Quantity
Cow Dung 10 kg
Cow Urine 10 litres
Jaggery 2 kg
Pulse Floor 2 kg
Live Soil 1 kg
Water 200 litres

For soil application dilution of 5 litres of jeevanrut in 100 litres of water is done.

Flow chart of preparation of Jeevamrut

Add fresh cow dung + cow urine in water

l
Mix jaggery + pulse floor and live soil in water

l
Mix the above both and Stir properly (morning amdreng)

l
On fifth day filter the solution and filtrate isa@y for soil drench

3.3 OBSERVATIONS RECORDED AND THEIR METHODOLOGIES:
3.3.1 Plant parameters
1. Plant height (cm)

The final plant height was measured in centimefiens the ground level to the tip of
the plant at maturity. The height of 5 plants plet gvas measured at the time of first harvest.
Plant height was taken using the meter scale, heigh measured from the soil surface to the

tip of the top most leaf.
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2. Number of pods per plant:

The number of marketable green pods harvested stmoessive harvests were summed
and expressed as total number of pods per plant.
3. Pod length (cm)

The length of three pods from individual plants swead from basal end to proximal
end was averaged and expressed in centimeters (cm).
4. Pod width (cm)

The maximum width i.e. suture to suture end of pa@ds measured using vernier
calipers taking three pods and then averaged awdded in centimeters (cm).
5. Pod yield per plant (kg)

Fruit weight was taken after every picking, plansev After last picking the total
weight was calculated in gram. Green pods from ealobervational plant were picked
randomly during harvesting period for recording thieight of pods. The green pods were
harvested at edible maturity and average weigpbdt per plant was worked out using electric
weighing balance.

6. Pod yield per hectare (kg)

From pod yield per plant, the pod yield in quistpker hectare was determined by plant
yield x plant population.
7. Pod weight (g)

The weight of randomly selected ten pods per pknmmaturity was pooled and
calculated average pod weight in  gram.

8. Number of days to first harvesting

The number of day taken from germination to stéfirst picking.

9. Harvest duration

Total number of days from first harvesting to filalrvesting were counted and average

value was expressed as harvest duration.
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10. Total NPK in Plant shoot, root and fruit andtheir uptake

The plant samples (pod , shoot and root) colleatee washed, air dried in shade and
subsequently in an oven at 65+5°C till constantgivei They were grounded in an electric
grinder and stored in paper bags for chemical amalyThe methods followed for the
determination of total nitrogen, phosphorous, gota®pper, zinc, iron, manganese in plant
samples are given in table 3.7. For the estimaifaritrogen, 1 g of well ground samples (pod,
shoot and root) were digested in concentrate8Qy, in the presence of digestion mixture
K,SO,, CuSQ and Se powder (10:1:0.1). After digestion theagiéen was determined by
micro-kjeldahl method. For the determination ofestimacro and micro nutrients, 1 g of well
ground plant samples (pod, shoot and root) werestigl in di-acid mixture of nitric acid and
perchloric acid in the ratio of 4:1. In order toreacomplete transfer of digestion material, three
washing of digestion flask were given with distlle/ater and the volume made up to 100 ml.
Phosphorus in the extract was determined by vanaghdo yellow colour method, while
potassium was determined by flame photometric naktiibe Cu, Fe, Mn, Zn were determined

in the extract using Atomic Absorption Spectropimogber.

Table 3.7 Procedures used for plant nutrient conterestimations:

S. No. | Nutrient Method Employed Reference
1. Nitrogen Micro-kjeldhaldistillation A.0.A.C.(1970)
2. Phosphorus Vanado-molybdate-phosphoric Jackson (1973)
yellow colourmethod
3. Potassium Flamphotometer Jacksor(1973)
4 Micronutrient Atomic absorption spectrophotometevogel (1978)
cations (Zn, Cu, Fe(AAS)
and Mn)

3.3.2 SOIL CHEMICAL PROPERTIES

The composite soil samples from 0-15 cm soil depéne collected before start of
experiment. After crop harvesting both the yearsxgferimentation soil samples from 0-15 cm
soil depth from each plot were collected to asaertiae effect of different organic inputs on
pH, organic carbon, available N, P, K and availabie Fe, Zn, Mn. Collected soil samples
were air dried in shade and ground with the helwadden pestle and mortar, passed through 2
mm sieve and stored in polythene bags for furtimadyesis, as per the method given in Table
3.8.
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Table 3.8 Procedures used for soil chemical propeges and nutrient analysis:

S. No/| Parameter Method Employed Reference
1. | pH 1:2 soil: water suspension, withthe | Jackson (1973)
helpof digital pH meter
2. |EC 1:2 soil: water suspension, withthe | Jackson (1973)
helpof digital EC meter.
3. | Organic Rapidtitration method Walkley and Black
carbon (1934)
4. | Available N Alkaline potassium permanganate Subbiah and Asija
method (1956)
5. | Available P Olsen'smethod Olsenet al.(1954)
6. | Available K Ammonium acetate method Merwinand Peech
(1951)
7. | DTPA Atomic Absorption Spectrophotometer Lindsay and Norvell
extractable (AAS) (1978)
Zn, Fe,Mn, Cu

3.3.2 MICROBIOLOGICAL PROPERTIES
i) Viable Microbial Count

The soil viable microbial count, was amted adopting the serial dilution standard
spread plate technique as described by Subbard@®)(X$h nutrient agar (NA) medium,
potato dextrose agar medium and Kenknight and Muisamedium. The population was

expressed as colony forming units per gram of(stil g* soil).

a) COMPOSITION OF NUTRIENT AGAR MEDIUM:

Peptone : 59
NacCl : 50

Beef extract X 39
Agar -agar ) 1.5-2%
Water : 1000 ml
pH 6.8+0.2

b) COMPOSITION OF POTATO DEXTROSE AGAR:

Potatoes, peeled and diced : 200 g
D-Glucose 209
Agar 15¢g

Distilled water

1000 mi
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C) COMPOSITION OF KENKNIGHT AND MUNAIER’S MEDIUM:

Dextrose : 1.00g
KH,PO, : 0.10 g
NaNG; : 0.10¢g
KCI : 0.10g
MgSO,. 7H,O : 0.10 g
Agar : 15.00 g
Distilled Water : 1000 mi

(i) Total Microbial Biomass

Microbial biomass-C was determined by soil fumigatextraction method as detailed
by Vanceet al. (1987). In this method, 20 g of soil was fumigatath 50 ml chloroform in
vacuum desiccators for 24 hour in dark and othey 20il sample was refrigerated, then both
the samples (fumigated and unfumigated) were eeamith 80 ml of 0.5 M KSO, for half
an hour and filtered through Whatman no.1 filtepgra Then added 2 ml of 66.5 mM
K2Cr,O;7 and 5 ml digestion mixture containing$, and ortho-phosphoric acid (2:1) to 8
ml filtrate and heated on hot plate at 120or 30 minutes. The final volume was made to
250 ml with distilled water and 2-3 drops of ferrondicator was added and titrated against
0.005 N Ferrous ammonium sulphates (FAS).

MB-C (ig g* soil) =2£ - ECUD

K
Where,
K = 0.25+0.05 (factor which represents the efficig of extraction of
microbial biomass carbon)
EC (F) = Total amount of extractable carbon imigated soil samples.

EC (UF) = Total amount of extractable carbonnafumigated soil samples.

(i)  Soil enzymes

The dehydrogenases, phosphatases and ureases snzgneemeasured by adapting

the standard procedures as described below:
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Dehydrogenase

The dehydrogenase enzyme estimation was carriedyootethod given by Casid#
al. (1964). One gram of soil was incubated for 12 rBowith 1 ml of 3% TTC
(Triphenyltetrazolium chloride) and 0.5 ml of 1%ugbse. After incubation 10 ml of
methanol was added. Then the test tube was shakkesllawed to stand in dark for 24 hours.
Supernatant was withdrawn and colour intensity maasured using blue filter at 485 nm
wavelength. The amount of formazan formed from da&ath curve prepared from TPF
(Triphenylformazan) was in the range of 0.04 to ¢ 10 mi*. The results were expressed

in the terms of TPF per hour per hour per gramodf(sig TPF g ™ soil).

Phosphatase

The phosphatase enzyme estimation was carriedyouatdbhod given by Tabatabai
and Bremner (1969). One gram of soil taken in telse was incubated with 1ml of 5mM
buffered sodium p-nitrophenyl phosphate in acdtatéer (pH 5.2) and 0.3ml toluene ateg87
for 1 hour. Determination of p-nitrophenol involvéte colorimetric analysis of the extract
obtained by treating the incubated soil sample withl water, 10 ml of 0.5 M NaOH and by
filtering it through Whatman no. 42 filter paperhd suspension obtained by shaking the
mixture for 1 minute and absorbance of yellow cotdr p-nitrophenol released was
determined spectrophotometrically at 420 nm wawgtenThe standard curve was prepared
by p-nitrophenol (10-100 ppm). The result was egped as 1 mole of p-nitrophenol per
gram soil per houry(mole PNP i g'soil).

Urease

10 g of dry and sieved soil was incubated for 16 wmith 15 ml of toluene. 10 ml of
urea solution and 20 ml of citrate buffer were atjdeixed and incubated for 3 hours at 37°
C. Then diluted to 100 ml with water, mixed andefied. Pipette out 1 ml of filtrate, added 9
ml of water, 4 ml phenate solution and 3 ml of sadihypochlorite solution. Mixed and
allowed standing for 20 minutes until the maximuatoar was obtained. Diluted to 50 ml
with water, mixed well and read the transmittancalsorbance at 630 nm against the blank.
The standard curve was prepared from ammonium atépolution (10 pg N ril). Results
were expressed as pg NHy* soil h' to get Urease number. Urease number was multiplied
by 0.32 to obtain urease units (Hoffman, 1965).
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3.4  STATISTICAL ANALYSIS

The data generated from the present investigatiere veéubjected to statistically
analysis using the Microsoft-Excel and OPSTAT. Téxel of significance was tested for
different variable at 5% level of significance (Gemnand Gomez, 1984). As outline of
analysis of variance based on randomized blockgde@®BD) with ‘t’ treatments and ‘r’
replications was prepared. The analysis of variaABEOVA tables have been given in
APPENDIX.

ANOVA for RBD:

Source of Degree of Sum of squares Mean sum of F cal
variation freedom squares
Treatments (t-1) St Mt= St/ (t-1) Mt/Me
Replications (r-1) Sr Mr= Sr/(r-1) Mr/Me
Error (r-1) (t-1) Se Me= Se/(r-1) (t-1)
Total (rt-1) ST
Where,

r = Numberof replications

t = Numberof treatments

Sr = Sumof squares due to replications

St = Sumof squares due to treatments

Se = Sunof squares dueto error

ST = Totalsum of squares

Mr = Meansum of squares due to replications
Mt = Meansum of squares due to treatments

Me = Meansum of squares due to error

The replication and treatment mean sum of squane wested against error mean
squares by ‘F’ test at (r-1), (r-1) (t-1) and (3--1) (t-1) degree of freedom for RBD at 5%

level of significance.

The calculated F-values were compared with tabdl&te value. When F- test was
found significant, critical difference was calc@dtto find out the superiority of one treatment

over the others.
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The standard error anc critical difference were calculated as follow:

CDo.0s = S.E(d)xt(0.05)(-1)(t-1)df

SEAE = e

SE(m)y= - v Meir

Where,

SE(mpy= _ Standard error of mean

SE(dQ= = Standard error of difference

CDo.os = Critical difference at 5 per celgvel of significance
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Chapter - 4

RESULTS AND DISCUSSION

The present investigation entitledgffect of organic nutrient sources on growth, yield

and quality of French bean Phaseolus vulgarisL.)” was conducted at the experimental farm
of Department of Soil Science and Water Managemént,Y.S. Parmar University of
Horticulture and Forestry, Nauni, Solan (H.P.) dgrithe spring summer season of the year
2018. The results obtained in relation to soil grbips, pod and plant characteristics have been

presented and discussed with possible explanatiothsr the following broad headings:

4.1 Effect of organic nutrient sources on plant grwth and yield.

4.2 Effect of organic nutrient sources on soil prperties.

4.1 EFFECT OF ORGANIC NUTRIENT SOURCES ON PLANT GROWTH AND
YIELD

4.1.1 Plant height (cm)

The application of various organic inputs registeaesignificant effect on different plant
parameters as shown in Table 4.1.The data presesxedled that maximum (38.20 cm) plant
height of French bean plant was recorded in treattriig (90% RDN + 5% Panchgavya + 5%
Jeevamrutwhich is about 16.57% higher as compared to treatmig(100 % RDN) and was
statistically at par with treatment {80% RDN + 5% Panchgavya +5% Jeevamant) treatment
T10(70% RDN + 5% Panchagvya +5% Jeevaimiinimum (32.77 cm) height of the plant was
recorded in Ti.e. 100 % RDN and has been found to be statistiea par with treatment 3T
(90% RDN + 5% Jeevamrut)ls (80% RDN + 5% Jeevamrugnd T, (70% RDN +5%
Jeevamrut)These results are also in line with those of Sasnah (2014) who reported that the
height of French bean plant was significantly iased by the application of organic manures,
vermicompost and FYM. A significant increase in mileheight in capsicum due to the
application of panchgavya has also been reporte8viginet al. (2015) and of application of
vermicompost and jeevamrut by Hameetdal. (2018).



4.1.2 Number of pods per plan

The data presented in table 4.1 further revethat maximum (34.77) number of po
per plant were also recorded in treatme, (90% RDN + 5%Panchgavy + 5% Jeevamrut )
which is about 26.11% higher as compared to treattif; (100 % RDN) and was statistically
par with treatment 7(80% RDN + 5% Pnchgavya +5% Jeevamruiflinimum (27.57) numbe
of podsper plant were recorded ir; i.e. 100 % RDNThe findings corroborate those of Sir
et al. (2011, who reported that thnumber of pods per plaiti French bean was significan
increased by the application of organic manuresiwhiad been used to reduce the applicatic
inorganic fertilizers under irrigated conditio

4.1.3 Pod length (cm)

The application of various organic inpwregistered a significant effect on the pod ler
of French bean as shown in Table 4.1.The data meseevealed that maximum (11.93 ¢
long pods were recorded in treatmer, (90% RDN + 5%Panchgavy + 5% Jeevamrut ),
whereasminimum (9.41 cm) pocength was recorded im T.e. 100 % RDN which were four
to be statistically at par with treatmens (90% RDN + 5%Jeevamrut) T (80% RDN + 5%
Jeevamrutand Ty (70% RDN +5% Jeevamrut)These results are also in line with thosPremi
et al. (2004) who reported that the pod length Indian mustard Brassica juncea) was
significantly increased by the application of origamanures, and can be ascribed to the b
soil conditions and improved uptake of nutrientsnir the soil under organic managent
systems.

Effect of organic nutrient sources on pod length (cm)
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Table 4.1: Effect of bulky organic nutrient sourceson plant height (cm), number ofpods
and pod length (cm) of French bea

Plant height | Number of pods| Pod length

Treatments (cm) per plant (cm)

T, : 100% RDN* 32.71 27.5i 9.41
T, : 90% RDN + 5% PG 34.7( 31.0: 11.2:
Ts; : 90% RDN + 5% JV 33.2( 29.7: 9.61
T, : 90% RDN + 5% PG + 5% JV 38.2( 34.71 11.9¢
Ts : 80% RDN + 5% PG 34.6i 30.8( 10.3¢
Ts : 80% RDN + 5% JV 33.15 28.3( 9.52
T, : 80% RDN + 5% PG + 5% JV 37.7( 34.6: 11.6¢
Ts : 70% RDN + 5% PG 33.7:¢ 30.0( 10.2¢
Ty : 70% RDN + 5% JV 32.9( 28.07 9.4
T : 70% RDN + 5% PG + 5% JV 37.6( 31.8( 11.3¢
Mean 34.8¢ 30.67 10.47

C.D(o.05 0.69 0.65 0.21

4.1.4 Pod width (cm)

The application of various organic inputs regisdesesignificant effect ¢ the pod width
of French bean as shown in Table 4.2. The dateptes revealed that maximum pod widtt
1.26 cm was recorded in treatmel, (90% RDN + 5% Panchgavya + S¥éevamrutvhich was
statistically at par with treatment, (90% RDN +5% PanchgavyaTs (80% RDN +5%
Panchgavya)T; (80% RDN + 5% Panchgavya +5% Jeevamrat)d treatment 19 (70% RDN +
5% Panchgavya +5%eevamrt). Minimum pod width (0.84 cmhioweve, was recorded in T
i.e. 100 % RDN with a value of 0.84 cm. These rtssale also in line with those Rakestet al.
(2017) who studied theffect of Panchgavya on growth and yield Albelmoschus esculentus
(cv. Arka Anamika) and also with those Choudharyet al. (2017) who studied theffect of
Panchgavyan growth and yield of BlackgrarVigna mungo L.), where the effect of manures

conjunction with panchgavya and jeevamrut have li@emd to increasthe pod width of bear

Pod Width
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4.1.5 Yield (quintal per hectare)

The application of various organic inputs regiseaesignificant effect ¢ the pod yield
of French bean as shown in Table 4.2. The dateptes revealed that maximuyield (71.67 q
ha') was recorded in treatment, (90% RDN + 5% Panchgavya 5% Jeevamrut) and the
minimum pod yield (44.66 ha') was recorded in {Ti.e. 100 % RDN. These results are als
line with those of Choudhatet al. (2017)who studied the effect d?anchgavy on growth and
yield of Blackgram Yigna mungo L.).

Yield (g h

Table 4.2: Effect of organic nutrient sources n pod width and yield of Frenct bean

Treatments Pod Width (cm) Pod yield (g ha®)

T, : 100% RDN* 0.8¢ 44.6¢€
T, : 90% RDN + 5% PG 1.12 63.3:
Tz : 90% RDN + 5% JV 0.9¢ 54.€7
T4 : 90% RDN + 5% PG + 5% JV 1.2¢ 71.€7
Ts : 80% RDN + 5% PG 1.11 630C
Ts : 80% RDN + 5% JV 0.9¢ 5233
T, : 80% RDN + 5% PG + 5% JV 1.1F 6533
Tg : 70% RDN + 5% PG 1.01 5667
Ty : 70% RDN + 5% JV 0.8¢ 5200
Tic : 70% RDN + 5% PG + 5% JV 1.1c 6433

Mean 1.0 58.¢

C.D.os 0.17 3.51
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4.1.6 Pod weight

The application of various organic inputs registesesignificant effect on the pod weight
of French bean as shown in Table 4.3. The dateepted revealed that maximum pod weight
(2.34 g) was recorded in treatment(30% RDN + 5% Panchgavya + 5% Jeevamrut ), whereas,
the minimum pod weight of 1.44 g was recorded in.€. 100 % RDN. These results are also in
line with those of Rakes#t al. (2017) who studied the effect of Panchgavya on tramd yield
of Abelmoschus esculentus and also with those of Boraiahal. (2017) who studied the effect of
panchgavya, jeevamruta and cow urine on the yiél@apsicum Capsicum annuum L. var.
grossum). The better moisture and nutrient regiometer the organic treatments seem to have a

positive effect on the growth attributes of Frebean.

4.1.7 Number of days to first harvesting

The data presented in table 4.3 revealed that mimimumber of days (59.18 days) the
plant took for first harvesting or the earliestyest was under treatment ife. 100 % RDN. The
maximum number of days (64.45 days) that the ptank for first harvesting was under
treatment § 80% RDN +5% PanchgavyaThese results are also in line with those of Dev
(2010) who reported that the number of days td hesvestingn French bean cv. Lakshmi in
lower hills of northern India was significantly efited by the application of organic manures.
The control treatment seems to have led to the eadet of the reproductive phase in the plants

which was delayed in case of the organic nutried@timents with panchgavya and jeevamrut.

4.1.8 Harvest duration

The application of various organic inputs registere significant effect on harvest
duration of the crop as shown in Table 4.3. Tha gaesented revealed that maximum harvest
duration of 46.49 days was recorded in treatmenf/#% RDN + 5% Panchgavyand was
statistically at par with treatments 43.56 days), 7(45.62 days To (45.33 days)and T
(43.50 dayr Minimum harvest duration of 41.02 days was rdedrin treatment J(90% RDN
+5% PanchgavyaThese findings are in conformity with those of O@010) who reported that

the harvest duratioim French bean cv. Lakshmi in lower hills of nortinéndia was significantly
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affected by the application of organic manureshéltgh, no definite trend was observed, but the

treatment effects were found to be significant.

Effect of organic nutrient sources on Harvest duration
(days)
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Table 4.3: Effect of organic nutrient sources on po weight, number of days to first
harvesting and harvest duration in French bean

Pod weight Number of Harvest

Treatments (9) days to first duration

harvesting ( days)
T, : 100% RDN* 1.44 59.1¢ 43.5¢
T, : 90% RDN + 5% PG 1.94 60.82 41.0:
T; : 90% RDN + 5% JV 1.9C 62.5( 41.6¢
T, : 90% RDN + 5% PG + 5% JV 2.3¢ 60.51 45.6:2
Ts : 80% RDN + 5% PG 1.9t 64.4¢ 42.0¢
Ts : 80% RDN + 5% JV 1.8¢ 62.8¢ 42.97
T, : 80% RDN + 5% PG + 5% JV 2.0¢ 63.5] 41.7(
Tg : 70% RDN + 5% PG 1.91 60.1¢ 46.4¢
Ty : 70% RDN + 5% JV 1.7C 61.4: 45.3:
Ti : 70% RDN + 5% PG + 5% JV 2.0€ 63.3¢ 43.5(
Mean 1.92 61.8¢ 43.3¢

C.D.05 0.24 0.90 3.45

4.1.9 Total dry matter content of plants

The data presented in table 4.4 revealed that themum shoot dry weight (72.8 g plant
1) was of the plants developed under treatmgr{®0% RDN + 5% Panchgavya + 5% Jeevamrut

), which was statistically at par with the treattsef; and T The minimum dry weight of
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shoots was 45.6 g plahfor control plants. The root dry weight did not shomy aignificant
differences, although the maximum root dry weigh? @ g plant' was in F and minimum in
T1. The dry weight of pods was maximum in(¥0% RDN + 5% Panchgavya + 5% Jeevamrut )

with a value of 8.3 g plafttwhile the minimum was irtreatment Ti.e. 100 % RDN.

Table 4.4 Effect of organic nutrient sources on drymatter content (g plant®) in French

bean

Dry Matter (g plant ™)
Treatments Shoot Root Pod
T, : 100% RDN* 45.6 6.4 6.1
T, : 90% RDN + 5% PG 63.5 7.1 7.6
Tz : 90% RDN + 5% JV 59.2 7.0 6.7
T, : 90% RDN + 5% PG + 5% JV 72.8 7.2 8.3
Ts : 80% RDN + 5% PG 62.8 7.1 7.2
Te : 80% RDN + 5% JV 58.4 6.7 6.4
T, : 80% RDN + 5% PG + 5% JV 70.4 7.3 8.1
Tg : 70% RDN + 5% PG 60.7 6.9 7.1
Tg : 70% RDN + 5% JV 52.1 6.7 6.4
T @ 70% RDN + 5% PG + 5% JV 68.4 7.2 7.8
Mean 61.4 6.9 7.2
C.D(o.05) 6.30 NS 0.3

4.2. EFFECT OF ORGANIC NUTRIENT SOURCES ON TOTAL NPK CONTENT
AND THEIR UPTAKE BY PLANTS

4.2.1 Total NPK content in shoot

The effect of various organic inputs on N contenplant shoots is shown in Table 4.5.
The data presented revealed that maximum N cof@e4d per cent) was recorded in treatment
T4 (90% RDN + 5% Panchgavya + 5% Jeevammbich was statistically significant as
compared to other treatmeniide minimum N content of 1.75 per cent was recordedsine.
100 % RDN. The P content in plant shoots (Tabty #evealed a maximum P content of 0.39
per cent recorded in treatment (P0% RDN + 5% Panchgavya + 5% Jeevamrut). mfvémum

P content of 0.21 per cent was however recordedmtrol i.e. 100 % RDN.

The application of various organic inputs registieaesignificant effect on K content in

plant shoots (Table 4.5). The data showed that maxi K content (3.21 per cent) was again
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recorded in treatment,T(90% RDN + 5% Panchgavya + 5% Jeevamauiyl was statistically
superior to all the other treatments. Minimum K tewor in shoots (2.26%) was recorded in.€.
100 % RDN.

These results are in line with the findings of Wipgay(2018) who concluded that NPK
content was significantly affected by the appliocatof panchgavya in transplanted ri€aryza

sativa) under middle Gangetic plains of India.

Table 4.5: Effect of organic nutrient sources on t@al N, P and K content in French bean
shoots (including leaves)

Treatments N contentin P content in K content in

shoots (%) shoots (%) shoots (%)
T, : 100% RDN* 1.7 0.21 2.2¢
T, : 90% RDN + 5% PG 2.0C 0.32 2.8¢
Ts; : 90% RDN + 5% JV 1.8¢ 0.3C 2.3¢
T, : 90% RDN + 5% PG + 5% JV 2.4C 0.3¢ 3.21
Ts : 80% RDN + 5% PG 2.0t 0.31 2.5¢
Te¢ : 80% RDN + 5% JV 1.7¢ 0.2¢ 2.3¢
T, : 80% RDN + 5% PG + 5% JV 2.2¢ 0.3t 3.0¢
Tg : 70% RDN + 5% PG 1.94 0.3C 2.5¢
Ts : 70% RDN + 5% JV 1.8C 0.2¢ 2.21
T : 70% RDN + 5% PG + 5% JV 2.1¢ 0.3€ 3.01
Mean 2.01 0.3C 2.6¢

C.D.05 0.11 0.02 0.08

4.2.2 Total NPK content in pods

The application of various organic inputs was fodadhave a significant effect on P
content in plant pods. The data presented in Taltleevealed that maximum N content of 2.33
per cent was recorded in treatment Tonsisting of90% RDN + 5% Panchgavya + 5%
JeevamrutMinimum N content of 1.71 per cent was recordediiri.e. 100 % RDN. The P
content in plant pods revealed that maximum P ecdni@33 per cent) was again recorded in
treatment F (90% RDN + 5% Panchgavya + 5% Jeevamauk) treatment 7(80% RDN + 5%
Panchgavya +5% Jeevamrut). Thinimum P content in pods (0.21 per cent) was dembin T;
i.e. 100 % RDN and treatmeng ife. 80% RDN + 5% JV.

Similarly, the K content in plant pods (Table 4téyealed that the maximum K content

of 2.97 per cent was recorded in treatment{ 0% RDN + 5% Panchgavya + 5% Jeevamrut)
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which was statistically at par with treatment(180% RDN + 5% Panchgavya +5% Jeevamrut).

The minimum K content of 2.23 per cent was recoiidezbntrol (100 % RDN).

These results are in agreement with those of Yidet al. (2011) who observed a
significant increase in nutrient content in Brocdoy the application of organic inputs and
bacterial inoculation. Furthermore, Webatral. (2007) reported a significant increase in the

nutrient content and other soil properties by thgliaation of composts.

Table 4.6: Effect of organic nutrient sources ondtal N, P and K content in French bean

pods
N content in P content in K content in
Treatments pods pods pods
(%) (%) (%)
T, : 100% RDN* 1.71 0.21 2.2%
T, : 90% RDN + 5% PG 1.9¢ 0.2¢ 2.6f
Ts : 90% RDN + 5% JV 1.8C 0.27 2.2¢
T, : 90% RDN + 5% PG + 5% JV 2.3 0.3t 2.97
Ts : 80% RDN + 5% PG 1.91 0.2¢ 2.5¢€
Ts : 80% RDN + 5% JV 1.7¢ 0.21 2.27
T, : 80% RDN + 5% PG + 5% JV 2.2F 0.3t 2.9t
Tg : 70% RDN + 5% PG 1.8¢ 0.27 2.51
Tg : 70% RDN + 5% JV 1.7t 0.2: 2.27
T : 70% RDN + 5% PG + 5% JV 2.0¢ 0.3C 2.7¢
Mean 1.9¢ 0.2 2.5¢
C.D(o.os5 0.0€ 0.0z 0.12

4.2.3 Total NPK content in root

The application of various organic inputs registeaesignificant effect on N content in
plant roots as shown in Table 4.7. The data redetllat maximum N content of 2.25 per cent
was recorded in treatment; T90% RDN + 5% Panchgavya + 5% Jeevamrut) while the

minimum N content 1.65 per cent was recorded;il00 % RDN).

The maximum P content in plant roots (0.32 per)cesats also recorded in treatment T
(90% RDN + 5% Panchgavya + 5% Jeevamrut) whichsigtistically superior over all the other
treatmentsThe minimum P content (0.19 per cent) was recordembntrol i.e. 100 % RDN, as

well as in treatmentgl(70% RDN +5% Jeevamrut).
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Similarly the K content in plant roots was maxim(@®96 per cent) in treatment, 190%
RDN + 5% Panchgavya + 5% Jeevamratid the minimum K content (2.06 per cent) was
recorded in 100 % RDN treatment

Table 4.7: Effect of organic nutrient sources ondtal N, P and K content in French bean

roots
N content in P content in K content in
Treatments roots roots roots
(%) (%) (%)
T, : 100% RDN* 1.6t 0.1¢ 2.0¢
T, : 90% RDN + 5% PG 1.8¢ 0.2¢ 2.5¢
Ts; : 90% RDN + 5% JV 1.81 0.2¢ 2.2C
T, : 90% RDN + 5% PG + 5% JV 2.2¢ 0.32 2.9¢
Ts : 80% RDN + 5% PG 1.82 0.2t 2.44
Te : 80% RDN + 5% JV 1.7¢ 0.21 2.1¢
T, : 80% RDN + 5% PG + 5% JV 2.0t 0.2¢ 2.87
Tg : 70% RDN + 5% PG 1.82 0.2¢ 2.3¢
Tg : 70% RDN + 5% JV 1.72 0.1¢ 2.5¢
T : 70% RDN + 5% PG + 5% JV 2.0C 0.2¢ 2.4%
Mean 1.8¢ 0.2t 2.4¢
C.D.05 0.10 0.02 0.05

4.2.4 Total NPK uptake

The application of various organic inputs regisieee significant effect on the total
uptake of NPK by the plant as shown in Table 418 Wtal uptake derived from the dry biomass
and nutrient content in plants followed the tretdamed for NPK uptake in shoots, roots and
pods as described in Appendices and the total aptathe sum total of all the values described
therein. The data presented revealed that maximunptilke (167.4 kg H3 was recorded in
treatment T comprising 0f90% RDN + 5% Panchgavya + 5% Jeevamife minimum N
uptake of 79.%kg ha' was recorded in controMaximum P uptake (26.4 kg fipand K uptake (
223.1 kg h# ) were recorded in treatmen; 190% RDN + 5% Panchgavya + 5% Jeevamrut)
while the minimum P uptake (9.4 kg Ha and K-uptake (102.1 kg Ha were recorded in
control comprising of 100 % RDN. These results sreconformity with the findings of
Premsekhar and Rajasheree (2009) who reportecapipdication of FYM, poultry manure and
vermicompost gives a significant increase in th&akg of macronutrients in okra. Furthermore,

Naiduet al. (2009) also reported a significant increase inniligient uptake and residual fertility
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in chilli (cv. byadgi dabbi) by the application aofrganic inputs. These results are also in
conformity with the findings of Patek al. (2018) who studied the effect of Panchgavya and
Jeevamrut on yield, chemical and biological prapsrof soil and nutrients uptake by kharif

groundnut Arachis hypogaea L.). The organic inputs including panchgavya aselvpmrut have

a positive effect on the soil health and biologiaeativity, which creates favourable conditions

for the uptake of nutrients from the soil and tlecumulation in plants.

Table 4.8: Effect of organic nutrient sources on t@l N, P and K uptake (kg ha') by French

bean
Treatments N 1 P ot K 1
(kg ha”) (kg ha”) (kg ha”)
T, : 100% RDN* 79.5 9.4 102.1
T, : 90% RDN + 5% PG 123.( 19.2 175.2
T; : 90% RDN + 5% JV 109.¢ 16.¢ 137.¢
T, : 90% RDN + 5% PG + 5% JV 167. 26.4 223.1
Ts : 80% RDN + 5% PG 122.¢ 18.2 156.¢
Te : 80% RDN + 5% JV 101. 13.5 132.¢
T, : 80% RDN + 5% PG + 5% JV 151.¢ 23.5 206.€
Tg : 70% RDN + 5% PG 113.: 17.4 148.:
Ty : 70% RDN + 5% JV 93.€ 12.1 120.t
T : 70% RDN + 5% PG + 5% JV 144.( 23.C 195.F
Mean 120.¢ 17.¢ 159.¢
C.Dw.os

4.3 EFFECT OF ORGANIC NUTRIENT SOURCES ON SOIL PROPERTIES
4.3.1 Soil pH, electrical conductivity (EC)

The data on soil pH and EC clearly revealed tlatenof the tried treatments had any
significant impact on these properties of soil ([€a#.9). It was, however, observed that the
application of organic sources of nutrients deadathe soil pH and brought it to a slightly
acidic regime. The values for pH ranged from 6@38.60 and that of EC ranged between 0.17
dS ni*to 0.21 dS if. Any significant changes in these properties mayobserved after long
term experimentation. These results on soil pHE@Gdre in accordance with the studies carried
out by Selviet al. (2004) who revealed that only long term experiragoh may bring changes
in some of the physico-chemical properties of skl no short term changes are observed.
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Table 4.9: Effect of organic nutrient sources onal pH and electrical conductivity of soil

Treatments pH Electrlc(adl Sc?rr]}ld)uctlvny

T, : 100% RDN* 6.60 0.19
T, : 90% RDN + 5% PG 6.35 0.17
T; : 90% RDN + 5% JV 6.41 0.17
T, : 90% RDN + 5% PG + 5% JV 6.42 0.18
Ts : 80% RDN + 5% PG 6.33 0.21
Ts : 80% RDN + 5% JV 6.48 0.18
T, : 80% RDN + 5% PG + 5% JV 6.42 0.17
Tg : 70% RDN + 5% PG 6.53 0.17
Tg : 70% RDN + 5% JV 6.55 0.19
T : 70% RDN + 5% PG + 5% JV 6.56 0.19

Mean 6.47 0.18

C.D.0s) NS NS

4.3.2 Organic Carbon

content of the soil (Table 4.10). The data presendgealed that maximum soil organic carbon

of 2.31 per cent was recorded in treatmen(90% RDN + 5% Panchgavya + 5% Jeevamrut),

The application of various organic inputs regisiesesignificant effect on organic carbon

which wasstatistically at par with treatment {80% RDN + 5%Panchgavya +5%Jeevamaui)
T10(70% RDN + 5% Panchgavya +5% Jeevamrut).

Table 4.10: Effect of organic nutrient sources onrganic carbon (%)

Treatments Organic Carbon (%)

T, : 100% RDN* 1.62
T, : 90% RDN + 5% PG 2.14
T; : 90% RDN + 5% JV 1.82
T, : 90% RDN + 5% PG + 5% JV 2.31
Ts : 80% RDN + 5% PG 2.01
Ts : 80% RDN + 5% JV 1.7¢
T; : 80% RDN + 5% PG + 5% JV 2.2t
Tg : 70% RDN + 5% PG 1.8t
Ty : 70% RDN + 5% JV 1.7¢
Ty : 70% RDN + 5% PG + 5% JV 2.2t
Mean 1.97

C.D(0.05' 012
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The minimum value of 1.62 per cent organic carbon reasrded in Ti.e. 100 % RDN
These results are in conformity with the findingsRatelet al. (2018) who studied the effect of
Panchgavya and Jeevamrut on vyield, chemical aniddmal properties of soil and nutrients
uptake by kharif groundnuA(achis hypogaea L.), and found that the organic amendments like

panchgavya and jeevamrut have a beneficial efiestod organic carbon.

4.3.3 Available macronutrients

The organic inputs had a significant effect on ke N in soil (Table 4.11). The data
presented revealed that maximum value of soil abll N of 372.46 kg Wawas recorded in
treatment T (90% RDN + 5% Panchgavya + 5% Jeevammubich was statistically at par with
treatmentT10 (70% RDN + 5% Panchgavya +5% Jeevamrlif)e available P was maximum
(70.99 kg hd) in treatment T (90% RDN + 5% Panchgavya + 5% Jeevamrut) and was
statistically at par with treatment, T90% RDN +5% Panchgavya)T; (80% RDN +
5%Panchgavya +5%Jeevamruihd Tio (70% RDN + 5% Panchgavya +5% Jeevamrut).

Minimum available P (52.96 kg Hawas again recorded in control.

Table 4.11: Effect of organic nutrient sources on\ailable macro nutrient content (kg ha')

in soil

Treatments N 1 P et " 1

(kg ha”) (kg ha™) (kg ha”)

T, : 100% RDN* 307.6: 52.9¢ 357.3¢
T, : 90% RDN + 5% PG 345.5¢ 65.11 387.5¢
T; : 90% RDN + 5% JV 344.7¢ 60.3¢ 365.7:
T, : 90% RDN + 5% PG + 5% JV 372.4¢ 70.9¢ 402.2;
Ts : 80% RDN + 5% PG 337.4. 64.07 387.2¢
Te : 80% RDN + 5% JV 351.8: 54.2¢ 362.6¢
T, : 80% RDN + 5% PG + 5% JV 351.6: 68.6¢ 393.0¢
Tg : 70% RDN + 5% PG 349.5¢ 61.2] 383.27
Tg : 70% RDN + 5% JV 323.4: 53.5] 360.7:
T : 70% RDN + 5% PG + 5% JV 359.0! 67.07 389.1(
Mean 344.3: 61.8- 378.8¢

C.D.05 19.28 6.69 15.19

The exchangeable potassium content in the soilfewasd to be maximum (402.22 kg ha
1 in the treatment 7{90% RDN + 5% Panchgavya + 5% Jeevamwt)ch wasstatistically at
par with treatment F(90% RDN +5% Panchgavya)s (80% RDN +5% Panchgavyaj; (80%
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RDN + 5%Panchgavya +5%Jeevamiat T1o (70% RDN + 5% Panchgavya +5% Jeevamrut).

Theminimum value (357.36 kg Has in previous cases was recorded;ind; 100 % RDN.

The results obtained are in conformity with thedfigs of Patekt al. (2018) who
studied the effect of Panchgavya and Jeevamrutiedd, \themical and biological properties of

soil and nutrients uptake by kharif groundnitachis hypogaea L.).

4.3.4 DTPA extractable cations

The effect of application of various organic inpots available micronutrient cations is
presented in table 4.12. The data presented reléhd maximum values of micronutrient
cations (Zn, Cu, Fe, Mriz. 2.42 mg kd, 3.42 mg kg, 16.30 mg kg, and 11.43 mg kg,
respectively) were recorded in, 90% RDN + 5% Panchgavya + 5% Jeevamrut) while the
minimum (2.13 mg kg, 2.70 mg kg, 14.69 mg kg, and 10.58 mg Ky, respectively) were
recorded in Ti.e. 100 % RDN. The results were significant onlgh respect to Fe and Mn.
Similar results were also reported by Abusaleha &hdnmugavelu (1988) and Naidtial.
(1999) in okra who reported that the applicatiorogjanic manure such as farm yard manure,

poultry manure and vermicompost significantly irage the micronutrients content in plants.

Table 4.12: Effect of organic nutrient sources on DPA extractable cations (mg kg') in soil

Treatments Zn Cu Fe Mn

T, : 100% RDN* 2.13 2.7C 14.6¢ 10.5¢
T, : 90% RDN + 5% PG 2.31 2.7 16.2¢ 11.17
Tz : 90% RDN + 5% JV 2.2¢ 2.92 15.81 10.7¢
T4 : 90% RDN + 5% PG + 5% JV 2.4z 3.4z 16.3( 11.4:
Ts : 80% RDN + 5% PG 2.31 3.01 16.11 11.0¢
Ts : 80% RDN + 5% JV 2.21 3.3( 15.6¢ 10.6¢
T, : 80% RDN + 5% PG + 5% JV 2.41 3.2t 16.2¢ 11.3¢
Tg : 70% RDN + 5% PG 2.2¢ 3.4( 15.81 10.8:
Tg : 70% RDN + 5% JV 2.17 3.41 15.2¢ 10.6(
Tic : 70% RDN + 5% PG + 5% JV 2.3¢ 2.9¢ 16.2¢ 11.1¢
Mean 2.2¢ 3.11 15.8¢ 10.9¢

C.Dpos NS NS 0.2¢ 0.3t

4.3.5 Soil microbiological properties
4.3.5.1 Microbial count

The soil microbial (Table 4.13) revealed that maxin microbial count (146.7 x16fu

g™ soil) was recorded in treatmenf 790% RDN + 5% Panchgavya + 5% Jeevamrut) showing
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38.87 % increase over timeinimum microbial count (105.7x3@fu g* soil), that was recorded
in T1i.e. 100 % RDN. Similar results were also repotigdRakestet al. (2017) who studied the
effect of Panchgavya on growth and yieldAtfel moschus esculentus (cv. Arka Anamika) and
also by Amalragt al. (2013) whose area of study was microbiologicallysis of Panchgavya,
Vermicompost, and FYM and their effect on plantvgito promotion of pigeon peaC§anus
cajan L.). The formulations of Jeevamrut and Panchgathyamselves are known to contain
several microorganism and their application alotigviYM and VC helped in increasing the

microbial population.

Table 4.13: Effect of organic nutrient sources ondtal microbial count

Total Microbial count

Treatments (x10° cfu g soil)

T, : 100% RDN* 105.7
T, : 90% RDN + 5% PG 131.6
T3 : 90% RDN + 5% JV 122.6
T4 : 90% RDN + 5% PG + 5% JV 146.7
Ts : 80% RDN + 5% PG 129.8
Ts : 80% RDN + 5% JV 118.2
T; : 80% RDN + 5% PG + 5% JV 132.4
Tg : 70% RDN + 5% PG 129.5
Ty : 70% RDN + 5% JV 116.4
T : 70% RDN + 5% PG + 5% JV 132.2
Mean 126.5

C.D(o.05) 4.58

4.3.5.2 Microbial biomass-C

The microbial biomass-C varied significantly inilsas shown in Table 4.14. The data
revealed that maximum microbial biomass-C (60.5¢jtgsoil) was recorded in treatment, T
(90% RDN + 5% Panchgavya + 5% Jeevammwhich wasstatistically at par with 7 (80%
RDN + 5%Panchgavya +5%Jeevamrut), whereasntiiémum value (29.2 pg bsoil) was
recorded in Ti.e. 100 % RDNThe results are in line with those Malleshaet al. (2017) who
studied the effect of organic nutrient managemersctices on soil enzyme activity and

microbial biomass at harvest of bajra in bajra-gdnut cropping system and Amalrj al.
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(2013) who studied the effect of Panchgavya, Veomigost, and FYM on soil enzymatic
activity and plant growth promotion of pigeon pézajanus cajan L.). The increase in the
microbial count under Panchgavya and Jeevamrutgeltm FYM and VC results in
simultaneous increase in the microbial biomasth@swo properties are interrelated.

Table 4.14: Effect of organic nutrient sources on mrobial biomass-C

Treatments Microbial I_?iion_'lass—C
(Mg g~ soil)

T, : 100% RDN* 29.2
T, : 90% RDN + 5% PG 47.2
Tz : 90% RDN + 5% JV 36.9
T4 : 90% RDN + 5% PG + 5% JV 60.5
Ts : 80% RDN + 5% PG 44.5
Te : 80% RDN + 5% JV 32.0
T; : 80% RDN + 5% PG + 5% JV 57.7
Tg : 70% RDN + 5% PG 41.8
Ty : 70% RDN + 5% JV 30.9
Tiwo : 70% RDN + 5% PG + 5% JV 48.8
Mean 42.97

C.D(o.05) 3.07

C) Soil enzymes

The dehydrogenase activity in soil (Table 4.15)esdgd that maximum value (4.9 mg
TPF h' g™ soil) was observed ins{90% RDN + 5% Panchgavya + 5% Jeevammithimum
value for dehydrogenase activity (2.8 TPEgt soil) was recorded insTi.e. 100 % RDN.

The application of various organic inputs registiegesignificant effect on phosphatase
activity in soil as shown in Table 4.15. The datasented revealed that maximum value for
phosphatase activity (30.0 pmole PNPgh soil) was recorded in ;T(90% RDN + 5%
Panchgavya + 5% Jeevamrug)hich was statistically at par with 7 (80% RDN + 5%
Panchgavya +5% Jeevamruthd T1o (70% RDN + 5% Panchgavya +5% JeevamrOte
minimum value for phosphatase activity (19.2 pmeNP h'g* soil) was recorded in qTi.e.
control. These results are supported by the firlofgSrilathaet al. (2013) who reported that the

application of FYM significantly increased the ppbatase activity in the soil.

46



The urease activity in soil, as shown in table 4.das found to be significantly
influenced by organic inputs. The data presentagaled that maximum value for urease
activity (0.32 mg NH' g soil) was recorded in ;7(90% RDN + 5% Panchgavya + 5%
Jeevamrutvhich wasstatistically at par with treatment Ts, T; andT10, Whereas, theninimum
value (0.18 mg NHlg™* soil) was recorded in{T The results on soil enzyme activity are in line
with the findings of Malleshaet al. (2017) who studied the effect of organic nutrient
management practices on soil enzyme activity armlabial biomass at harvest of bajra in bajra-
groundnut cropping system. The results are in gomition with the findings of Gore and
Sreenivasa (2011) who also stated that the enzgnaiivity in soil increases with the
application of beejamrut, jeevamrut and panchgamy@mato. Chandrakalet al. (2007) also
found enzyme activity to increase with the useh&se amendments in chilli. The increased

microbial activity under Panchgavya and Jeevanasilt in the increased enzyme activity.

Table 4.15: Effect of organic nutrient sources onal enzyme activity

Dehydrogenase| Phosphatase Urease (mg
Treatments (mg TPF h*g® | (umole PNP h NH.'g*soil)
soil) g™ soil)

T, : 100% RDN* 2.6 19.2 0.1¢
T, : 90% RDN + 5% PG 4.2 25.€ 0.27
T; : 90% RDN + 5% JV 3.4 23.k 0.2:
T, : 90% RDN + 5% PG + 5% JV 4.¢ 30.( 0.32
Ts : 80% RDN + 5% PG 3.€ 24.¢ 0.2:
Ts : 80% RDN + 5% JV 3.8 23.2 0.2z
T, : 80% RDN + 5% PG + 5% JV 4.4 28.( 0.31
Tg : 70% RDN + 5% PG 3.€ 23.7 0.2:
Ty : 70% RDN + 5% JV 2.€ 23.2 0.1¢
Tic : 70% RDN + 5% PG + 5% JV 4.4 26.( 0.27
Mean 3.6 24 0.2t
C.D.05 0.1Z 4.3¢ 0.0t
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Chapter - 5
SUMMARY AND CONCLUSION

Present investigations entitlé&ffect of organic nutrient sources on growth, yietl

and quality of French bean Phaseolus vulgaris L.)” were conducted at the experimental

farm of the Department of Soil Science and Watendgement, Dr YS Parmar University of

Horticulture and Forestry, Nauni, Solan, (HP) dgrthe spring summer season of the year

2018.

The salient findings of the experimentation have B summarized below:

R/
A X4

Plant height was significantly improved by variauganic amendments. Maximum
plant height (38.20 cm) was recorded under treatmg®@0% RDN + Panchgavya
@5% + Jeevamrut @5%) which is about 16.6 % more tha control treatment; T
(100% RDN). Maximum number of pods per plant (3% w&re recorded in sJiwhich

is about 26.1 % higher as compared to treatmerldximum pod length (11.93 cm),
maximum pod width (1.26 cm) , maximum pod yield p&ant (71.67g), maximum
pod yield per plot (2.88 kg) and maximum pod weih34 g) were also observed
under T, The minimum number of days (59.18 days) the plamktfor first
harvesting was under treatment, Whereas, the maximum number of days (64.45
days) that the plant took for first harvesting wasler treatment:s[(80% RDN +5%
Panchgavya).The maximum harvest duration (46.49 days) wasrdecbin T (70%
RDN + 5%Panchgavya) while tieinimum duration (41.02 days) was recordedin T
(90% RDN +5% Panchgavya

The total NPK content in shoot, root and pods wase aignificantly influenced by
various combinations of organic sources of inpMsximum shoot N (2.40%), P
(0.39 %), and K (3.21 %) were recorded underiViaximum root N (2.25%), P (0.31
%), and K (2.96 %) were recorded undgr Maximum pod N (2.33%), P (0.33 %),
and K (2.97 %) were also recorded undgr T

The total uptake of NPK by the plant was signifttamcreased by the application of
various organic inputs. After adding the uptake stypots, roots and pods it was
observed that the highest total N uptake (167.4&%, P uptake (16.9 kg Haand K
uptake (223.1 kg W3 were recorded under treatment (0% RDN + Panchgavya
@5% + Jeevamrut @5%). The maximum uptake of NPkewvgér4, 191.3 and 135.1
per cent higher in the best treatment as compar#utetcontrol.



Application of different organic inputs did not iménce the soil pH and EC.
However, a significant effect on soil organic carb@as observed. The highest
organic carbon (2.31%) was recorded in treatmenTfie available NPK and DTPA
extractable cations (Cu, Fe, Zn and Mn) registaaedignificant increase by the
application of various organic inputs undeywherein the corresponding values for
available NPK content were 372.46 kg™'har0.99 kg hd, 402.22 kg ha
respectively showing an increase of 21.1, 34.0 HA@ per cent over control. For
DTPA extractable cations (Cu, Fe, Zn and Mn) thimam values were 2.42 mg
kg', 3.42 mg kg, 16.30 mg kg and 11.43 mg K, respectively, which were 13.6,
26.7, 10.9 and 8.6 per cent higher than the cantrol

The microbial counts of the soil were significanthfluenced by various organic
inputs. The maximum total microbial count (146.76X cfu g*) was recorded under
treatment } (90% RDN + Panchgavya @5% + Jeevamrut @5%). Segnif effect
was also recorded for microbial biomass-C by thpliegtion of various organic
inputs. The highest microbial biomass-C (60.5 [{g@jl) was recorded in treatment
T4 The soil enzymes were also significantly influeshtxy the application of various
organic inputs. The highest Dehydrogenase (4.9TiRg k' g* soil), Phosphatase
(30.0 pmole PNP tg? soil) and Urease (0.32 mg Nig* soil) were recorded in
treatment F} (90% RDN + Panchgavya @5% + Jeevamrut @5%).

CONCLUSION:

From the present investigations, it is concludeat the application of 90 per cent of

recommended dozes of nutrients on the basis aigatr equivalence through vermicompost
and poultry manurdn a 50:50 ratio along with the application of liquid organic
formulations i.e., Panchgavya and Jeevamrut @ =<@atr each, significantly increased the
growth, yield and pod quality parameters and atsglanacro and micronutrients, microbial
count, microbial biomass and soil enzymes. Famount of vermicompost and
poultry manure should be applied and mixed with soil in the first week after sowing of
seeds. The Panchgavya (5%) and Jeevamrut (5%)ioifgamulations should be applied two
times as soil drench @ 250 ml per plant at 15 datgsval after two weeks of sowing upto
the third picking of the crop. Therefore, the deweld nutrient module may be
recommended, after conducting multi location tridts enhanced productivity of French
bean and sustaining and improving the soil health.
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ANNEXTURE — |

Fresh weight of shoot, root and pod (quintal per hetare)

Treatments Shoot Root Pod
T1 29.01 9.17 44.66
T2 31.47 10.69 63.33
T3 29.87 10.08 54.67
T4 33.76 11.36 71.67
T5 30.48 10.61 63.00
T6 29.81 9.52 52.33
T7 32.40 11.17 65.33
T8 30.13 10.45 56.67
T9 29.09 9.36 52.00
T10 31.63 10.77 64.33
Mean 30.77 10.32 58.8
C.D.o.0s5 1.68 0.97 3.51
ANNEXTURE — I
Analysis of Variance table (ANOVA)
1. Analysis of Variance table for plant height:
Source of Degree of Mean Sum
Variation Fregedom Sum of Square of Square F calculated
Replication 2 0.691
Treatment 9 125.720 13.969 88.611
Error 18 2.838 0.158
Total 29 129.248
2. Analysis of Variance table for number of pods peplant:
Source of Degree of Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 0.256
Treatment 9 171.799 19.089 137.095
Error 18 2.506 0.139
Total 29 174.561




3. Analysis of Variance table for pod length:

Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 0.025
Treatment 9 26.447 2.939 191.449
Error 18 0.276 0.015
Total 29 26.748
4. Analysis of Variance table for pod width:
Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 0.011
Treatment 9 0.525 0.058 6.161
Error 18 0.170 0.009
Total 29 0.707
5. Analysis of Variance table for pod yield per plat:
Source of Degree of Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 0.800
Treatment 9 1,759.467 195.496 47.213
Error 18 74.533 4,141
Total 29 1,834.800
6. Analysis of Variance table for pod yield per pla
Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 0.011
Treatment 9 2.272 0.252 177.082
Error 18 0.026 0.001
Total 29 2.308
7. Analysis of Variance table for pod weight:
Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 0.031
Treatment 9 1.504 0.167 8.421
Error 18 0.357 0.020
Total 29 1.892




8. Analysis of Variance table for number of days tdirst harvesting:

Source of Degree of Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 0.246
Treatment 9 78.353 8.706 31.788
Error 18 4.930 0.274
Total 29 83.528
9. Analysis of Variance table for harvest duration:
Source of Degree of Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 25.927
Treatment 9 95.311 10.590 2.662
Error 18 71.620 3.979
Total 29 192.859
10. Analysis of Variance table for N content in shats:
Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 0.006
Treatment 9 1.183 0.131 15.292
Error 18 0.155 0.009
Total 29 1.343
11. Analysis of Variance table for P content in shais:
Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 0.008
Treatment 9 0.093 0.010 15.269
Error 18 0.012 0.001
Total 29 0.114
12. Analysis of Variance table for K content in shot:
Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 0.142
Treatment 9 3.441 0.382 5.942
Error 18 1.158 0.064
Total 29 4.741




13. Analysis of Variance table for N content in post

Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 0.002
Treatment 9 1.183 0.131 14.289
Error 18 0.166 0.009
Total 29 1.350
14. Analysis of Variance table for P content in post
Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 0.001
Treatment 9 0.047 0.005 10.890
Error 18 0.009 0.000
Total 29 0.057
15. Analysis of Variance table for K content in pod:
Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 0.250
Treatment 9 2.112 0.235 6.002
Error 18 0.704 0.039
Total 29 3.065
16. Analysis of Variance table for N content in rots:
Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 0.002
Treatment 9 0.828 0.092 10.594
Error 18 0.156 0.009
Total 29 0.985
17. Analysis of Variance table for P content in rots:
Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 0.003
Treatment 9 0.042 0.005 5.506
Error 18 0.015 0.001
Total 29 0.060
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18. Analysis of Variance table for K content in ro¢s:

. Degree of Sum of Mean Sum F calculated
Source of Variation
Freedom Square of Square
Replication 2 0.138
Treatment 9 2.268 0.252 9.167
Error 18 0.495 0.027
Total 29 2.900

19. Analysis of Variance table for dry matter in raots:
Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 0.055
Treatment 9 32.881 3.653 103.886
Error 18 0.633 0.035
Total 29 33.569
20. Analysis of Variance table for dry matter in sloots:
Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 0.008
Treatment 9 40.685 4521 158.272
Error 18 0.514 0.029
Total 29 41.207
21. Analysis of Variance table for dry matter in pals:
Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 0.152
Treatment 9 86.474 9.608 634.716
Error 18 0.272 0.015
Total 29 86.898




ANNEXTURE —1lI

NUTRIENT UPTAKE BY SHOOT

Treatment Shoot N-uptake Shoot P-uptake Shoot K-ujatke
Mean S.E. Mean S.E. Mean S.E.
1 62.86 2.399 7.433 0.556 81.14 1.982
2 100.757 4.017 16.12 0.571 144.927 5.38
3 89.727 1.891 14.093 0.981 113.317 3.691
4 139.107 1.865 22.443 0.243 186.52 0.818
5 101.97 2.551 15.29 0.059 128.79 0.483
6 83.053 2.331 11.28 0.696 109.29 2.986
7 125.497 4.416 19.74 1.291 171.077 2.654
8 92.727 2.392 14.513 0.808 121.433 3.886
9 75.34 1.906 9.93 0.453 95.03 1.467
10 120.123 5.489 19.587 0.819 165.21 3.966
C.D. 6.127 1.278 5.994
SE(m) 2.046 0.427 2.002
SE(d) 2.894 0.604 2.831
C.V. 3.576 4.916 2.633

ANNEXTURE - IV

NUTRIENT UPTAKE BY ROOT:

Treatment Root N-uptake Root P-uptake Root K-uptake
Mean S.E. Mean S.E. Mean S.E.

1 8.41 0.302 0.95 0.032 10.493 0.348
2 10.57 0.339 1.477 0.073 14.323 0.396
3 9.973 0.02 1.323 0.072 12.123 0.055
4 12.923 0.329 1.837 0.095 16.973 0.334
5 10.113 0.035 1.383 0.015 13.55 0.153
6 9.467 0.301 1.113 0.073 11.723 0.162
7 11.97 0.038 1.677 0.089 16.763 0.253
8 9.917 0.124 1.32 0.04 12.697 0.112
9 9.143 0.133 1.007 0.035 13.69 0.185
10 11.553 0.492 1.623 0.087 14.043 0.218

C.D. 0.596 0.131 0.563

SE(m) 0.199 0.044 0.188

SE(d) 0.282 0.062 0.266

C.V. 3.315 5.528 2.39
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ANNEXTURE -V

NUTRIENT UPTAKE BY PODS:

Treatment Pod N-uptake Pod P-uptake Pod K-uptake
Mean S.E. Mean S.E. Mean S.E.
1 8.043 0.384 0.987 0.09 10.457 0.546
2 11.693 0.357 1.67 0.075 15.96 0.585
3 9.667 0.169 1.467 0.027 12.113 0.257
4 15.417 0.495 2.16 0.075 19.653 0.287
5 10.837 0.398 1.497 0.062 14.543 0.408
6 8.933 0.333 1.073 0.087 11.583 0.407
7 14.343 0.4 2.08 0.079 18.773 0.158
8 10.683 0.232 1.547 0.044 14.173 0.244
9 9.07 0.301 1.173 0.067 11.733 0.468§
10 12.337 0.066 1.77 0.036 16.29 0.292
C.D. 0.641 0.131 1.016
SE(m) 0.214 0.044
SE(d) 0.303 0.062
C.V. 3.341 4.908
ANNEXTURE — VI
Nutrient Uptake ANOVA
1. Shoot N-uptake
o Sum of Mean F-
Source of Variation DF Squares Squares | Calculated
Replication 2 373.117
Treatment 9 15,042.33 1,671.37 133.049
Error 18 226.117 12.562
Total 29 15,641.56
2. Shoot P-uptake
Sogrc_e of DF Sum of Mean Squares F-Calculated
Variation Squares
Replication 2 22.204
Treatment 9 594.256 66.028 120.748
Error 18 9.843 0.547
Total 29 626.303
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3. Shoot K-uptake

\S/ogrqe of DF Sum of Squares| Mean Squares F-Calculated
ariation
Replication 2 361.556
Treatment 9 32,126.02 3,569.56 296.865
Error 18 216.435 12.024
Total 29 32,704.01
4. Root N-uptake
Source of Sum of
Variation DF Squares Mean Squares F-Calculated
Replication 2 1.962
Treatment 9 51.297 5.7 47.922
Error 18 2.141 0.119
Total 29 55.399
5. Root P-uptake
Source of Sum of
Variation DF Squares Mean Squares F-Calculated
Replication 2 0.163
Treatment 9 2.3 0.256 44.479
Error 18 0.103 0.006
Total 29 2.566
6. Root K-uptake
Source of Sum of
Variation DF Squares Mean Squares F-Calculated
Replication 2 1.691
Treatment 9 114.814 12.757 120.104
Error 18 1.912 0.106
Total 29 118.417
7. Pod N-uptake
Source of Sum of
Variation DF Squares Mean Squares F-Calculated
Replication 2 4.28
Treatment 9 154.471 17.163 124.725
Error 18 2477 0.138
Total 29 161.227
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8. Pod P-uptake

Sogrqe of DF Sum of Mean Squares F-Calculated
Variation Squares
Replication 2 0.17
Treatment 9 4.234 0.47 82.098
Error 18 0.103 0.006
Total 29 4.508
9. Pod K-uptake
Sogrc_e of DF Sum of Mean Squares F-Calculated
Variation Squares
Replication 2 2.845
Treatment 9 265.383 29.487 85.425
Error 18 6.213 0.345
Total 29 274.442
ANNEXTURE - VII
1. Analysis of Variance table for N uptake:
Source of Degree of Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 1.226
Treatment 9 1,903.403 211.489 183.713
Error 18 20.721 1.151
Total 29 1,925.350
2. Analysis of Variance table for P uptake:
Source of Degree of Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 0.833
Treatment 9 56.404 6.267 88.295
Error 18 1.278 0.071
Total 29 58.515
3. Analysis of Variance table for K uptake:
Source of Degree of Sum of Square Mean Sum F calculated
Variation Freedom of Square
Replication 2 40.193
Treatment 9 3,620.201 402.245 57.591
Error 18 125.721 6.984
Total 29 3,786.114
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4. Analysis of Variance table for soil pH:

Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 0.029

Treatment 9 0.242 0.027 11.863
Error 18 0.041 0.002

Total 29 0.311

5. Analysis of Variance table for EC:

Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 0.000

Treatment 9 0.005 0.001 5.159
Error 18 0.002 0.000

Total 29 0.008

6. Analysis of Variance table for Organic Carbon pecentage:

Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 0.008

Treatment 9 1.756 0.195 40.700
Error 18 0.086 0.005

Total 29 1.851

7. Analysis of Variance table for available N:

Source of Degree of Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 406.011

Treatment 9 8,931.678 992.409 7.980
Error 18 2,238.591 124.366

Total 29 11,576.280

8. Analysis of Variance table for available P:

Source of Degree of Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 28.023

Treatment 9 1,142.833 126.981 8.470
Error 18 269.852 14.992

Total 29 1,440.707
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9. Analysis of Variance table for available K:

Source of Degree of Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 233.387

Treatment 9 6,729.387 747.710 9.689
Error 18 1,389.068 77.170

Total 29 8,351.843

10. Analysis of Variance table for DTPA extractablezn cation in soil:

Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 0.001

Treatment 9 0.245 0.027 24.439
Error 18 0.020 0.001

Total 29 0.266

11. Analysis of Variance table for DTPA extractableCu cation in soil:

Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 0.007

Treatment 9 2.049 0.228 60.803
Error 18 0.067 0.004

Total 29 2.123

12. Analysis of Variance table for DTPA extractable~e cation in soil:

Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 0.031

Treatment 9 7.391 0.821 35.908
Error 18 0.412 0.023

Total 29 7.834

13. Analysis of Variance table for DTPA extractableMn cation in soil:

Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 0.078

Treatment 9 2.603 0.289 6.917
Error 18 0.753 0.042

Total 29

3.433
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14. Analysis of Variance table for Microbial count:

Source of Degree of Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 26.256

Treatment 9 3,424.438 380.493 54.119
Error 18 126.552 7.031

Total 29 3,577.246

15. Analysis of Variance table for Microbial biomas:

Source of Degree of Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 3.414

Treatment 9 3,220.535 357.837 113.797
Error 18 56.602 3.145

Total 29 3,280.551

16. Analysis of Variance table for Dehyderogenase:

Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 0.015

Treatment 9 12.909 1.434 273.916
Error 18 0.094 0.005

Total 29 13.019

17. Analysis of Variance table for Phosphatase:

Source of Degree of Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 28.737

Treatment 9 235.225 26.136 4.141
Error 18 113.613 6.312

Total 29 377.575

18. Analysis of Variance table for Urease:

Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 0.001

Treatment 9 0.060 0.007 9.172
Error 18 0.013 0.001

Total 29 0.074
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19. Analysis of Variance table for fresh weight o$hoot:

Source of Degree of Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 1.388

Treatment 9 62.800 6.978 7.378
Error 18 17.023 0.946

Total 29 81.210

20. Analysis of Variance table for fresh weight ofoot:

Source of Degree of Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 0.051

Treatment 9 15.578 1.731 5.494
Error 18 5.671 0.315

Total 29 21.300

21. Analysis of Variance table for fresh weight opod:

Source of Degree of Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 0.800

Treatment 9 1,759.467 195.496 47.213
Error 18 74.533 4.141

Total 29 1,834.800

22. Analysis of Variance table for yield (kg per hetare):

Source of Degree of Sum of Mean Sum | F calculated
Variation Freedom Square of Square

Replication 2 5,120.000

Treatment 9 11,260,586.667 1,251,176.296 47.213
Error 18 477,013.333 26,500.741

Total 29 11,742,720.000

23. Analysis of Variance table for dry matter contet in shoot (%):

Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 0.008

Treatment 9 40.685 4521 158.272
Error 18 0.514 0.029

Total 29 41.207
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24. Analysis of Variance table for dry matter contat in root (%):

Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 0.055

Treatment 9 32.881 3.653 103.886
Error 18 0.633 0.035

Total 29 33.569

25. Analysis of Variance table for dry matter contat in pod (%):

Source of Degree of | Sum of Square Mean Sum F calculated
Variation Freedom of Square

Replication 2 0.152

Treatment 9 86.474 9.608 634.716
Error 18 0.272 0.015

Total 29 86.898
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ABSTRACT

The present study entitletEffect of organic nutrient sources on growth, yietl and quality
of French bean Phaseolus vulgaris L.)” was carried out in the experimental farm of Deaparit of
Soil Science and Water management at Nauni, Sélanachal Pradesh, during the year 2018. Ten
treatment combinations arranged in a randomizeckldesign comprising three bulky organic manures
viz. Farm Yard Manure, Vermicompost and Poultry granand two liquid organic inputs i.e.
Panchgavya and Jeevamrut, replicated thrice. Maximplant height (38.20 cm) , number of pods per
plant (34.77) , pod length (11.93 cm), pod widti2@lcm) , pod yield per plant (71.67g), pod yiedt p
plot (2.88 kg) and pod weight (2.34 g) were obsgmmeder T, comprising 0f90% RDN + Panchgavya
@5% + Jeevamrut @5%. Similarly, the maximum sho@2X0%), P (0.39 %), and K (3.21 %) were
recorded under 4, Maximum root N (2.25%), P (0.31 %), and K (2.96 &)d maximum pod N
(2.33%), P (0.33 %), and K (2.97 %) were also r@edrunder T. The total uptake of NPK by the plant
was significantly increased by the application afieus organic inputs. The highest total NP and K
uptake of 167.4 ,16.9 and 223.1 kg'haespectively, were recorded with 90% RDN + Pgaelya
@5% + Jeevamrut @5%), which were 25.4, 191.3 abdll®er cent higher as compared to the control.
The highest organic carbon (2.31%), as well asilabla NPK and DTPA extractable cations (Cu, Fe,
Zn and Mn) registered a significant increase by #pplication of various organic inputs . The
maximum total microbial count (146.76 x°1€fu g%) , microbial biomass-C (60.5 pg' goil) were
recorded under treatment, 90% RDN + Panchgavya @5% + Jeevamrut @5%). Theespymes
were also significantly influenced by the applioati of various organic inputs. The highest
Dehydrogenase (4.9 mg TPEdi" soil), Phosphatase (30.0 pmole PN hsoil) and Urease (0.32 mg
NH, g soil) were recorded in treatmeni (90% RDN + Panchgavya @5% + Jeevamrut @5%).
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