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Chapter 01 Introduction  =—————

Among different vegetables, leguminous crops play an important role as it is
the major source of vegetable protein which is required for human health. They also
provide minerals, vitamins and fibres. It constitute about 10-12% of the Indian diet.
According to World Health Organization (WHQO) recommendation, the intake of
leguminous vegetables should be 80g/day/capita. Similarly, leguminous vegetables are
lesser prones to climatic changes and helps in maintaining soil health and thus, are

important contributors of profitable cropping system.

According to Verdcourt (1970) cowpea has five subspecies, which are
cylindrica, sesquipedalis, dekindtiana, unguiculata and menensis. Among them,
cylindrica, sesquipedalis and unguiculata are cultivated species whereas, dekindtiana
and menensis are wild ones. Vigna unguiculata ssp. sesquipedalis is a legume cultivated
for its green pods. It is known as the Yardlong bean, long-podded cowpea, asparagus
bean and snake bean. Despite the common name, the pods are actually about half a yard
long. It is originated in West Africa. It is a vigorous climbing vine. The plant is
subtropical/tropical and most widely grown in the warmer parts of South Asia, South-
East Asia, Southern China and India. (FAO 1993; Piluek 1994). It is one of the most
nutritious leguminous vegetable crop. Fresh pods are used as a green vegetable. Pods
are rich in protein, Vitamin A (865 IU), Potassium (240 mg) & Calcium (50 mg) per

100 g edible pods (USDA, 2019).

Its chromosome number is 2n = 2x = 22 and belongs to the sub family -
Papilionaceae and family — Leguminosae. It has indeterminate growth habit and leaves
are trifoliate and green in colour. Flowers are of papilionaceous type with violet colour.
Pods are long, slender and pendent with sparely arranged bold seeds. The pods have

great demand in Gulf countries and large quantities are exported to the Middle East.
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It enriches soil fertility by fixing atmospheric nitrogen. The factors attributed
for low yield of Yardlong bean is mainly growing of Yardlong beans under less fertile
soil with low inputs or improper application of fertilizers. Nowadays increasing cost of
inorganic fertilizers and reduction in soil health with chemical fertilizers, it is essential
to replace inorganic fertilizers through organic for sustainable agriculture. Organic
sources of the plant nutrients have been reported to improve growth, yield and soil

fertility status.

Use of inorganic fertilizers alone though increases the production at a faster rate,
it may not sustain the productivity in long run and affects soil health. Moreover
inorganic fertilizers are costly and their imbalanced use deteriorate soil physico-
chemical environment. At the same time large quantities of organic sources of nutrients
are not exploited in crop production. These organic sources of nutrients are cheaper,
ecofriendly, improve soil properties and can substitute nutrient requirement of crops
partially. Hence integrated use of inorganic fertilizers, organic manures and low cost
nutrient sources such as biofertilizers is the better option for sustainable production and
maintenance of soil health. In this regard, dependency on chemical fertilizers need to
be reduced and as these chemical fertilizers are imported from foreign countries which
further adds more production cost per unit area to farmers. In order to minimize the
usage of chemical fertilizers and to reduce the burden on expense of nation and to
promote environment friendly organic sources of nutrient, it is imperative to switch
over to organic amendments which will largely reduce the dependency on chemical

fertilizers.

Keeping in view the popularization of high yielding varieties and hybrids of
various vegetable crops, it may not be possible to completely replace the chemical

fertilizers, but the possibility of reducing the dose of inorganic fertilizers by substituting

2
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some part of nutrients with biofertilizers is always there. For this, the doses of fertilizers
need to be gradually reduced and should be balanced by increasing the use of optimum
quantity of organic manures and biofertilizers. Microbial inoculation in vegetable crops
has resulted in significant improvement in growth, yield and quality (Leelarani, 2015).
The use of biofertilizers has currently attained a special significance in crop production
to address the sustainability problem and tremendous success has been achieved in

several economic crops.

Reliance on the increased use of chemical fertilizers and associated hazards put
back attention on organic sources which are effective in promoting health and
productivity of the soil. Integrated management of chemical fertilizers and organic
wastes may be an important strategy for sustainable production of crops. This may not
only improve the efficiency of chemical fertilizers along with their minimal use in crop
production besides increasing crop yield and improving available major and minor
nutrients (Rautaray et al., 2003). Over the years inorganic fertilizers have been widely
used worldwide to support and optimize the growth of vegetables. However, the use of
organic fertilizer has gained more importance globally in the last few decades, due to
efforts made for the conservation of agriculture. Organic fertilizers have been shown to
help preserve natural resources and reduce degradation of ecosystem (Mader et al.

2002; Francis and Daniel, 2004).

India has made spectacular breakthrough in production and consumption of
fertilizers during the last four decades. Moreover the imbalance and continuous use of
chemical fertilizers has adverse effect on physical, chemical and biological properties
of soil and there by affecting the sustainability of crop production, besides causing
hazardous to human health and environmental pollution (Virmani, 1994).Therefore,
there is an urgent need to reduce the usage of chemical fertilizers and in turn increase

in the usage of organics which needed to check the yield and quality levels.
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Bio-fertilizers are inputs containing microorganisms which are capable of
mobilizing nutritive elements from non-usable form to usable form through biological
processes. The use of bio-fertilizers are more eco-friendly in nature. They can play a
significant role in fixing atmospheric nitrogen, production of plant growth promoting
substances and making phosphorus available to plants by bringing about favourable
change in soil micro-environment leading to solubilisation of insoluble organic
phosphate sources. Fixed phosphate can be dissolved by microbial organic acids. The
application of bio-fertilizer is very essential because the insoluble phosphate which is
not directly available to plants usually comprises around 95-99 per cent of the total soil

phosphorous (Upadhaya et al. 1999).

The major components of organic nutrient management system involves the
organic manures with variable nutrient release patterns mainly compost, green manures,
vermicompost, crop residue and bio-fertilizers along with natural soil reserves. The
basic concept underlying the principle of integrated nutrient management is to maintain
or adjust plant nutrient supply to achieve a given level of crop production by optimizing
the benefits from all possible sources of plant nutrients. Integrated nutrient management
not only aims at reducing the use of inorganic fertilizers, but also helps in restoring the
soil organic matter, enhances nutrient use efficiency and maintains soil quality in terms

of physical, chemical and biological properties.

However, so far very limited attempts have been made to study the various
production practices for Yardlong bean in Karnataka. It is multiple harvest crop and the
growth of plant is dependent on nutrient supply. The recommendation regarding
fertilizer dose will help the farmers to maximize yield of Yardlong bean and in turn it
also will help to increase the returns. The increased use of chemical fertilizers to

increase vegetable production has been widely recognized but its long run impact on

4



= Chapter 01 Introduction  =—————

soil health, ecology and other natural resources are detrimental which affect living
organisms including beneficial soil microorganisms and human being. The increasing
costsof chemical fertilizers, which are needed by the high yielding varieties (HYV) are

adding to the cost of cultivation in Indian agriculture (Panwar et al. 2010).

In this context the study will include integration of different levels of organic
and inorganic nutrients for getting high productivity in Yardlong bean which in turn
helps the farmers to get higher returns. Hence, with this background and keeping in
view the above facts, an experiment entitled “Effect of Integrated Nutrient
Management on yield and quality of Yardlong bean (Vigna unguiculata ssp.

sesquipedalis (L.) verdc.)” is carried out with the following objectives.

> To study the effect of integrated nutrient management on growth and pod yield

parameters.

» To study the impact of integrated nutrient management on seed yield and quality

traits.

» To workout the cost benefit ratio of using organic and chemical fertilizers.
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Chapter 02 === Review of Literature

Importance of legumes in agriculture needs no further emphasis, as they are
valuable source of human nutrition and soil fertility. The available literature on the
Effect of Integrated Nutrient Management on yield and quality of Yardlong bean (Vigna

unguiculata ssp. sesquipedalis (L.) verdc.) has been reviewed in this chapter.

Attempt has been made to cite as much literature as possible on Yardlong bean
but due to paucity of adequate experimental evidences, similar research work on other
related crops of legume group/other families has also been reviewed, wherever felt
necessary. Since the literature on this research experiment is very meagre therefore
related research findings on the other vegetable crops and horticulture crops have also

been incorporated under the following sub headings.

2.1 Effect of integrated nutrient management on growth and pod vyield

parameters:

Balachandran et al. (2005) conducted a field experiment at Nagpur
(Maharashtra) to study the effect of seed inoculation with Rhizobium and phosphate
solubilizing bacteria (Pseudomonas and Bacillus sp.) on greengram. Results revealed
that %2 RDF + 5 tonnes pressmud + Rhizobium + PSB improved the yield and yield
contributing parameters viz., 100-seed weight, length of pod, number of seeds per pod,

number of pods per plant and harvest index.

Singh et al. (2006) conducted a field experiment to study the effect of NPK
and biofertilizers Rhizobium, phosphate-solubilizing bacteria (PSB) and vesicular
arbuscular mycorrhiza (VAM) on nodulation, yield attributes and uptake of nutrient by
pea (Pisum sativum). The data showed significantly higher number of nodules and their
fresh weight with the treatment Rhizobium+VAM+PSB+75% of recommended NPK,

Inoculation of Rhizobium+VAM+PSB along with 75% NPK recorded significantly

6



Chapter 02 === Review of Literature
higher yield attributes and finally seed yield over each and all treatments. Use of bio
fertilizers Rhizobium+PSB and Rhizobium+VAM along with 50% NPK gave yield

equal to 100% of recommended NPK.

Kishanswaroop (2006) inoculated Rhizobium along with the application of 80
kg P, 60 kg K, and 20 kg N/ha led to the highest yield of green pods per ha as compare

to other tretaments.

Singh et al. (2007) revealed that application of 30 kg N and 60 kg P2 O5 per
ha and Rhizobium inoculation significantly increased the plant height (52.34 cm and
52.58 cm), number of pods per plant (59.39 and 57.55), weight of the pod (1.87 g and
1.89 g) and length of the pod (30.44 cm and 32.80 cm) at 30, 60 and 90 days as compare

to application of 60 kg N and 90 kg P2 O5 per ha and Rhizobium inoculation in cowpea.

Rathore et al. (2007) conducted a field experiment to examine the impact of
chemical and biofertilizers on growth, yield and uptake of nutrients in cluster bean.
integrated combination of nutrients by chemical fertilisers and biofertilizers resulted in
significant improvements in growth, production and nutrient uptake were seen. The
association between Rhizobium and the phosphate-solubilizing bacteria considerably

increased the seed yield.

Sammanuria et al. (2009) reported that the growth, yield attributes and yield
increased significantly due to inoculation of clusterbean with bio-fertilizers. Combined
inoculation of Rhizobium and PSB was more promising from productivity and
profitability point of view as compared to their sole inoculation. Integrated use of 75%

RDF with Rhizobium + PSB inoculation was the best for cluster bean.
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Kausale et al., (2009) observed that nodule number, dry matter per plant, pod
and haulm yield of groundnut crop increased with application of 100% RDF (25: 50 N

and P kg/ha), 10 t FYM/ha and Rhizobium or PSB seed inculcation.

Subbarayappa et al. (2009) opined that application of 100 per cent RDF +
FYM significantly increased growth and yield parameters followed by 75 per cent RDF

+ FYM respectively.

Patel and Singh (2009) revealed that application of 20 kg N + 40 kg P2 O5 per
ha along with Rhizobium seed inoculation gave significantly higher plant height (48.18
cm), maximum nodulation per plant (9.60), number of clusters per plant (34.83),

number of pods per plant (34.83) as compare to other treatments.

Sharma et al. (2010) studied the effect of nutrient management on growth
parameters of China aster under protected conditions taking different combinations of
chemical fertilizers, FYM, vermicompost and triple inoculation of Azotobacter, PSB
and mycorrhizae. Result revealed that the integrated use of the recommended doses of
NPK with vermicompost and triple inoculation with Azotobacter + PSB + VAM gave
maximum growth and the enriched manures and biofertilizers were found to increase

both yield and quality.

Rather et al. (2010) studied the effect of application of biofertilizers
{Rhizobium, Azotobacter and phosphate solubilizing bacteria (PSB)} on growth and
yield of field pea (Pisum sativum L.). Co-inoculation of all the three bio-fertilizers
showed significantly higher growth characters as compared to absolute control,
increased plant height (45.26 cm), number of nodules/ plant (38.46), and yield of grain

and straw of pea increased by co-inoculation.
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Patel et al. (2010) conducted a field experiment during late Kharif season to
study the effect of integrated nutrient management on growth attributes of clusterbean
cv. Pusa Navbahar. The results revealed that integrated use of inorganic fertilizer, bio-
fertilizer and organic manure enhanced the growth of cluster bean. Higher yield and
yield attributes were recorded in the treatment of 100% RDF (25 kg N +
50 kg P20s hal) + FYM @ 10 t ha? + seed treatment with Rhizobium followed by

100% RDF + Vermicompost @ 2 t ha-1 + seed treatment with Rhizobium.

Meera et al. (2010) observed applying two split doses of poultry manure along
with inorganic fertilisers at a rate of 20:30:10 kg N, P, and K per hectare significantly
increased plant height (106.8 cm), dry matter production (9.678 kg/ha) and number of

branches per plant (16.50), when compared to other organic and inorganic treatments.

Jadhav et al. (2011) reported that plant height (50.77 cm) and number of
branches per plant (4.51) were found significantly increase with 20 kg N + 40 kg P2
05 per ha along with Rhizobium seed inoculation in cowpea. Earliness in flowering was
observed with Rhizobium inoculation with 10 kg per ha N and higher level of

phosphorus 40 kg per ha.

Choudhary et al. (2011) observed that application of 25 kg N+ 50 kg P205+
40 kg K20 along with Rhizobium, VAM and PSB recorded higher pod yield, kernel
yield, haulm yield (21.46, 14.63, 46.56 q ha* respectively) over RDF i.e. 25 kg N, 50kg

P205, 40kg K20 (12.47, 8.41, 26.43 ¢ hal) in groundnut.

Bapidas and Waga (2011) opined that growth parameters like plant height
(25.60 cm), number of leaves (28.60), branches per plant (20.20) and yield parameters
like number of pods per plant (14.64), diameter (4.71 cm) and length of pods (23.09

cm) was increased with the treatment of 75 per cent RDF + Vermicompost + Rhizobium
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+ PSB was found significant over control and RDF alone. Maximum nitrogen and
phosphorus uptake by plant was found significant in treatment 75 per cent RDF +

Vermicompost + Rhizobium + PSB.

Sepehya et al. (2012) reported that application of FYM or vermicompost @
10 t/ha in combination with 75% NPK (on par with 100% NPK) produced significantly
higher yields of garden pea due to the beneficial effect of combined use of organics

with balanced inorganic fertilization to the extent of 75% NPK.

Chate et al. (2012) evaluated the effect of integrated nutrient management on
yield of French bean. Among various treatments of inorganic, organic and bio fertilizer
sources of plant nutrients and their combinations, the application of 150% NPK along
with ZnSO4 (25 kg/ha), FeSO4 (25 kg/ha), Rhizobium and PSB @ 250 g/ 10 kg seed)

resulted in significantly higher grain yield.

Prasad et al. (2013) revealed that application of Rhizobium and PSB along
with phosphorus at 80 kg per ha for cowpea showed increase in plant height (14.34 cm,
32.49 cm and 87.40 cm), number of leaves (7.13, 31.80 and 136.73), number of
branches (3.60 and 31.80) and number of nodules per plant (19.87) at 15, 30 and 45

days interval respectively.

Siti et al. (2015) conducted experiment to examine the effects of organic and
inorganic fertilizers on growth and yield of Yard long bean (Vigna unguiculata subsp.
sesquipedalis L.). Three rates (14.5 g, 11.2 g, 17.8g/plant) of organic fertilizer (poultry
manure) and three rates (5 g, 3 g, 7 g/plant) of inorganic fertilizer, which is NPK blue
special (12:12:17:2) were evaluated to study the growth and yield of yardlong bean.
This study showed that the rate of fertilizer application for different types of fertilizers

was not significant on the growth and yield parameters of Yardlong bean. The use of
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poultry manure at the rate of 17.8 g/plant was more suitable to elevate the growth and

yield of Yardlong bean instead of using inorganic fertilizer.

Kumar and Pandita (2015) conducted the experiment on effect of integrated
nutrient management on seed yield and quality in cowpea during Kharif 2012 and 2013,
with two main plot treatments of inorganic fertilizers. i.e. 100% and 75% recommended
dose of fertilizers (RDF) and nine sub plot integrated nutrient management (INM)
treatments including control (No organic fertilizer). Main plot treatments were at par
but sub plot INM treatments differed significantly with plant height, number of

pods/plant and pod length.

Baljinder Singh et al. (2016) conducted an experiment at Amritsar during early
kharif season to study the effect of integrated nutrient management on growth, yield
and yield attributing characters in cluster bean the results revealed that the treatment
75% of recommended dose of inorganic fertilizers and 25% RDF through
vermicompost along with biofertilizers (Rhizobium at 25 g kg™ seed + PSB at 5 kg ha

Y recorded significantly highest pod yield (159.58 g plant™).

Jayashri Barcchiya et al. (2016) carried out experiment during Rabi season of
2013-14 at vegetable farm, College of Horticulture, Mandsaur (Gwalior) to study the
effect of integrated nutrient management on growth and yield parameters in French
bean). It was noticed that application of nutrient levels and varieties had significant
influence on growth, yield and yield parameters. Nutrient level N4 [Vermicompost
(10t/ha) + N (50kg/ha) + Rhizobium (15g/kg seed) + PSB(15g/kg seed) +
P205(80kg/ha) + K20 (80kg/ha)] recorded the maximum plant height (57.92cm), fresh
weight of shoot (43.70g), dry weight of shoot (11.33g), number of pod per plant (31.81)

and pod length (15.55cm).

11
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Avhad et al. (2016) conducted a field study to compare the effects of organic
and inorganic fertilisers on the growth yield and quality characteristics of the tomato
hybrid Phule Raja during the rabi season of 2013-14 at Rahuri. The combined use of
organic and inorganic fertilisers had a substantial impact on growth metrics, yield-
contributing traits and nutrient uptake, according to the results. The combined
application of nutrients considerably increased the total nutrient intake of nitrogen
(98.50 kg ha't), phosphorus (49.70 kg hat), potassium (123.30 kg ha*), Fe (201.94 mg

kg™), Mn (39.50 mg kg?), Cu (46.13 mg kg™*) and Zn (51.67 mg kg™).

Singh et al. (2017) conducted experiment to determine the impact of integrated
nutrient management on crop growth, yield characteristics and quality of summer mung
bean. Treatment with RDF+VC 5t/ha showed the best results in terms of growth, yield
characteristics, nodule number and nodule weight, as well as a 41.2 per cent greater
grain yield than the control and also highest protein content (22.3%), and nutrient

uptake (85.65:9.47:75.33::N:P: kg/ha).

Mudji Santosa et al. (2017) studied the influence of organic and inorganic
fertilizers growth and yield of green bean (Phaseolus vulgaris L.) was conducted in
Andisol soil, Batu, East results revealed that highest growth obtained with organic and
inorganic combination of 100 kg N ha*, 30 kg P2 O5 ha* and 100 kg K20 ha. The

lowest growth and yield was showed by no fertilizer application.

Kumar and Biradar (2017) conducted a experiment under protected condition
(Shade house) at Agriculture Research Station, University of Agriculture Sciences,
Dharwad during 2015-2016 to find the response of integrated nutrient management
(INM) on growth and yield of broccoli (Brassica oleracea var. italica L.). Results

revealed that higher yield of curd of 19.5 t ha® was obtained in treatment T11-75%
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RDF + FYM and VC (1:1) and they concluded that integration of biofertilizers, organic
manures and reduced level of inorganic fertilizers gave better results and hence, there

is a great scope of improvement in growth and yield of broccoli.

Jaisankar et al. (2018) evaluated the effect of organic and inorganic sources
of nutrients in combination with consortium of biofertilizers on growth, yield and
quality of dolichos bean [Lablab purpureus (L) Sweet]. Among the treatments, NP
30:50 kg ha*+ 5 t vc hal+ BF 2.5 each kg ha* recorded significantly highest number
leaves plant™, number of branches plant™, number of raceme plant?, pods plant?, pod

yield plant?, and pod yield (9.88 t ha™).

Prabhoosingh et al. (2018) conducted an experiment during Kharif season
2016-17 to study the “effect of integrated nutrient management on growth and yield of
Cowpea (vigna unguiculata L.).”” at SHUATS, Allahabad. The best treatment was T8-
(N1+R1 @ 100% RDF + 20g Rhizobium kg™ seed) showed the increase on enrichment
of soil fertility status. The maximum yield of green pod 73.49 g ha' in treatment

combination T8=N1+R1 @ 100% RDF + 20g/kg seed Rhizobium.

Meena et al. (2018) conducted the field experiment at Lucknow during the
year 2015-16 to find out the effect of integrated nutrient management (INM) on growth
of okra [Abelmoschus esculents (L.) Moench]. Results indicated that application of
treatment T13 (RDF + Vermicompost) resulted in higher growth and yield parameters

of okra over the control.

Jitendrakumar et al. (2018) carried out a investigation at Srinagar (India) during
season, 2014-2015 to study effect of integrated nutrient management on yield & growth

performance of French bean (Phaseolus Vulgaris L.) results revealed that treatment
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with 100 % RDF+ Rhizobium Culture + Humic Acid recorded the highest in all

observations.

Arulananth et al. (2018) investigated the effects of consortium biofertilizers,
organic and inorganic nutrient sources on growth, yield, and quality of Dolichos bean
(Lablab purpureus (L.) Sweet). The combined application of organic manures had a
substantial impact on the Dolichos bean's growth, blooming, and yield metrics. The
treatment combination of 5 t Vermicompost ha™ + 75% RDF + CBF (2 kg Rhizobium
ha! + 2 kg VAM ha + 2.5 kg PSB ha™) produced the highest yield metrics and pod

yield (15.5 t ha2).

Sukhlal waskel et al. (2019) conducted an experiment at Madhya Pradesh,
India during Kharif season 2014-15. Significantly higher values of yield attributes such
as fruit yield per plot and fruit yield ton per ha were observed under VC @ 10 t/ha+ 75
% RDF (NPK). However, significantly minimum values of yield attributes were

observed under control FYM @ 20 t/h + 75% RDF.

Dash et al. (2019) conducted an experiment entitled effect of integrated nutrient
management on growth and yield attributing parameters of French bean (Phaseolus
vulgaris L.) at All India Coordinated Research Project (AICRP) on Vegetable Crops of
Odisha, Bhubaneswar, India. The results revealed that application of 75% NPK through
inorganic source along with 25% N through vermicompost (T3) recorded significantly
higher growth parameters viz., plant height (47 cm), number of primary branches

(5.53), leaf area (169.55 cm?).

Preetham et al. (2020) conducted experiment in tropical rainy region of
Northern Telangana Zone, India during Kharif seasons (July-September) of 2015 and

2016 to study the effect of integrated nutrient management practices on growth of baby
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corn (Zea mays L.) — Hyacinth bean (Lablab purpureusvar typicus) cropping system.
Application of 25% N through vermicompost in conjunction with 75% RDF and bio-
fertilizers to baby corn during Kharif resulted in significantly higher plant height, leaf
area index, root volume, cob plant %, cob length, cob girth, cob width, cob weight, cob
yield, stover yield, protein content and significantly lower fiber content over rest of

treatments during 2015 and 2016.

Sachan et al. (2021) conducted a study to look at how fertilisers, both organic
and inorganic, affected the development and productivity of Phaseolus vulgaris L. in
Fiji. The growth metrics and yield characteristics were observed. Combinations of
organic and inorganic fertilisers dramatically boost growth and green pod production.
It was shown that applying nutrients in a blend of organic and inorganic fertilisers was
more efficient than applying nutrients alone in inorganic fertilisers. The mixture of 200
kg of 100% NPK ha) and Poultry manure @ 5 t ha* was found most effective for

enhancing growth and yield.

Shabanahamid et al. (2021) conducted an experiment on "Productivity of
French bean (Phaseolus vulgaris L.) as influenced by integrated nutrition and weed
management™ in the years 2012 and 2013. Results revealed that integrated use of
nutrition with hand weeding resulted greater mean pods/plant, mean pod weight/plant,
mean green pod yield, and P K uptake by a crop the highest mean plant height and

leaves/plant by French bean.

Brahmbhatt et al. (2021) revealed that, the application of organic sources of
nutrients, including 75% N (15 kg/ha) through FYM + bio fertilizers (Rhizobium + PSB
+ KSM) @ 2.5 kg/ha each, to cluster beans has been found to improve pod length and

quality traits.
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Upma et al. (2022) conducted a field trial to find out the effect of integrated
nutrient management on cluster bean at Navsari Agricultural University during year
2021 and 2022. Among three levels of chemical source of nutrient application of 100%
RDF (C1) helped in obtaining maximum values for growth parameters viz., plant height,
number of leaves at 60 and 90 DAS, fresh biomass of plant at harvest and stem diameter,
yield parameters i.e., pod length, pod width, number of clusters plant*, number of pods

plant™, dry matter yield, fresh pod yield and harvest index.
2.2 Effect of integrated nutrient management on seed yied and quality parameters

Rajkhowa et al. (2002) elucidated that the application of 100 per cent RDF
along with vermicompost @ 2.5 t per ha recorded significantly seeds per pod (12.00),
100 seed weight (4.60g) and seed yield (5.35 q ha-!) and it was on par with the
application of 75% or 50% RDF + Vermicomposting (2.5 t/ha) over control in

greengram.

Tanwar et al. (2003) observed that dual inoculation of seed with PSB (Bacillus
megatherium var. phosphaticum) and Rhizobium caused a significant increase in N and
P content in seed and straw and their uptake by black gram over single inoculation and

control.

Rajput and Kushwah (2005) noticed that application of 50% RDF i.e. 10 kg
N, 25 kg P205 20 kg K20 ha along with bio-fertilizers (Rhizobium+ PSB, 2kg/ha
each) mixed FYM (25 kg/ha) resulted higher seed yield (1936 kg/ha) in pea which was

at par with RDF treatment i.e. 20 kg N, 50 kg P205 40 kg K20 ha* (1980 kg/ha).

Dash et al. (2005) noted higher seed yields i.e. 1274.67 kg/ha in mothbean
with combined application of RDF along with FYM @ 10 t/ha and this was on par with

the treatment of RDF + vermicompost (4 t/ha) i.e. 1261.42 kg/ha. This increased seed
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yield might be due to enhanced partitioning efficiency and better source-sink

relationship in plant.

Singh et al. (2007) revealed that application of 30 kg N and 60 kg P2 O5 per
ha and Rhizobium inoculation significantly increased the seed yield (21.15 kg, 21.05 kg
and 21.52 kg) at 30, 60 and 90 days as compare to application of 60 kg N and 90 kg P2

05 per ha and Rhizobium inoculation.

Rathore et al. (2007) conducted a field experiment to examine the impact of
chemical and biofertilizers on the growth, yield and uptake of nutrients in cluster bean
(Cyamopsis tetragonoloba (L.) Taub). Chemical and integrated combination of
nutrients by chemical fertilisers and biofertilizers, significantly improved the seed yield
by increasing the association between Rhizobium and the phosphate-solubilizing

bacteria.

Singh (2008) conducted a field experiment during 2005 and 2006 on sandy
loam soils of arid zone of Rajasthan to study the effect of integrated nutrient
management system on moth bean productivity and soil fertility. A significant increase
in yield and yield parameters of moth bean was noticed with application of FYM @ 2.5
t/ha + 10 kg N/ha + PSB. The seed yield (435.0 kg ha'* ) and straw yield (748 kg ha*)
was significantly higher as compared to the control (300 kg ha' and 504 kg ha’

respectively).

Mustafa et al. (2008) revealed that 100 per cent recommended dose of N and
P (20 and 50 kg ha* respectively) + Rhizobium + PSB gave higher seed yields (537 kg
ha*) of chickpea than RDF due to balanced supply of N and P through fertilizers besides
dual inoculation of Rhizobium and PSB induced cell division and cell elongation

resulting in higher stature of plants. Better translocation of photosynthates from
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vegetative (source) to reproductive parts (sink) might have resulted in higher status of

yield attributes which in turn increased seed yield.

Subbarayappa et al. (2009) revealed that, Integrated application of 100 per cent
RDF + FYM increased the pod length (15.85 cm), seed yield (1586 kg ha* ) and stover
yield (5124 kg ha’) and harvest index (0.23) significantly compared to control (792 kg

ha!, 3426 kg ha™ and 0.18, respectively) in cowpea.

Shrikant (2010) reported that the application of 100% RDF + vermicompost
@ 1.25 t/ha + Rhizobium @ 375 g/ha recorded significantly higher number of pods per
plant (24.20), number of seeds per pod (14.20), seed yield per plant (14.23 g), seed
yield per ha (1138.89 kg), 1000 seed weight (41.95 g), germination (98.33%), seedling
length (32.87 cm), seedling vigour index (3233), seedling dry weight (61.06 mg), seed
protein content (23.55%) and lower electrical conductivity of seed leachate (0.737

dS/m) compared to others treatments in green gram.

Meera et al. (2010) observed applying two split doses of poultry manure along
with inorganic fertilizers at a rate of 20:30:10 kg N, P, and K per hectare significantly
increased seed yield (418.9 kg/ha) when compared to other organic and inorganic

treatments in cowpea.

Koushal and Singh (2011) revealed that 50% of RDN + 50% N through FYM
+ PSB application in soybean resulted higher seed yield (1149.56 kg/ha) which is on
par with 50% RDN + 50% N through FYM (1093.9 kg/ha) as seed yield is mainly
dependent on source sink relation and the reproductive part gets more photosynthetic
assimilate, because of which the increased seed yield resulted. Increase in various plant
growth characters such as plant height, leaf area, total dry matter ultimately results in

increase in seed yield.
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Jadhav et al. (2011) reported that seed yield (16.10 kg), maximum nodulation
(6.52), and protein content (19.18 percent) were found significantly increase with 20

kg N + 40 kg P2 O5 per ha along with Rhizobium seed inoculation.

Kumar et al. (2012) reported that application of 100% RDN through urea +
Rhizobium + PSB in cluster bean recorded significantly higher seed yield (910 kg/ha)
than other treatments and was on par with the treatments 75% RDN through urea + 25%
RDN through FYM + Rhizobium + PSB and 50% RDN through urea + 50% RDN
through FYM + Rhizobium + PSB. The higher seed yield under the treatments of INM
as compared to alone application of chemical fertilizers might be due to improvement
in physico-chemical properties of soil and constant and optimum supply of nutrients by

the soil enhanced the growth and yield attributing characters in cluster bean.

Danielnyoki and Patrick (2014) revealed that Rhizobium inoculation and
supplementation of phosphorus independently or in combination had positive effects
on seed yield (953 kg and 1054 kg/ha) and stover yield (2579 kg and 2577 kg/ha) as

compare to control (2075 and 5556 kg/ha).

Kumar and Pandita (2015) conducted the experiment on effect of integrated
nutrient management on seed yield and quality in cowpea during Kharif 2012 and 2013,
with two main plot treatments of inorganic fertilizers. i.e. 100% and 75% recommended
dose of fertilizers (RDF) and nine sub plot integrated nutrient management (INM)
treatments including control (No organic fertilizer). Main plot treatments were at par
but sub plot INM treatments differed significantly higher seed yield, number of
seeds/pod, 1000-seed weight, seed germination and vigour indices. Integrated use of
inorganic fertilizers + Vermicompost 2.5 t ha' (4.76, 4.16 q ha') performed
significantly better than the control (3.32, 2.79 q ha) for seed yield and its attributes

as well as seed quality parameters during Kharif 2012 and 2013, respectively.
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Ashwanikumar and Pandita (2016) reported that INM treatments differed
significantly in seed yield (4.71 kg/ha™ ), number of seeds per pod (12.5) and 1000-

seed weight (102.7g) as compare to control condition (no organic fertilizer).

Mohanty et al. (2017) conducted the experiment on integrated nutrient
management in French bean results revealed that application of 75% RDF along with
25% vermicompost and lime application produced a good environment supporting very
good growth of French bean to produce significantly higher marketable seed yield

during rabi season under coastal agro climatic condition of Odisha.

Kumar et al. (2018) conducted field experiment at Kanpur with the view to
find out the effect of integrated nutrient management on growth, yield and economics
of chickpea. On the basis of experimental results, it was found that highest grain yield
(26.60 gha') was recorded with the treatment where R.D.F. + V.C. @ 5.0 ton/ha +
Rhizobium culture + PSB was applied, followed by treatment where R.D.F. + V.C @
3.0 ton/ha + Rhizobium culture + PSB Trichoderma was applied (26.01 gha™) which

were also significantly at par.
2.3 Effect of integrated nutrient management on economic parameters:

Selvi and Thiageshwari (2002) studied the effect of integrated nutrient
management on yield of brinjal reported that the integrated nutrient application yielded
higher net return over the application of NPK alone. Treatment with 50 % N + 25 %

poultry manure recorded the highest benefit cost ratio. (7.72: 1).

Harikrishna et al. (2002) conducted a field experiment on yield and economic
analysis as influenced by integrated nutrient management at Dharwad, Karnataka, India
on tomato cv. ‘Megha (L-15)’. They recorded the highest net income of Rs. 78565 ha’

! and benefit: cost ratio of 2.72: 1 with the application of Biofertilizer, FYM 25 t ha* +
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75 % RDN. They also recorded the lowest net income of Rs. 37684 ha* and benefit:

cost ratio of 1.67; 1 with the treatment of FYM alone.

Subbarayappa et al. (2009) opined that higher net returns and higher B:C ratio
was recorded in 100 per cent RDF + FYM 40:60: 80 kg + 10 t FYM/ha followed by 75

per cent RDF + FYM (20:45:60 kg + 5 t FYM/ha) respectively.

Patel et al. (2010) conducted a field experiment during late Kharif season to
study the effect of integrated nutrient management on economics of cluster bean cv.
Pusa Navbahar. Application of FYM @ 10 t ha™* + Rhizobium inoculation integrated
with chemical fertilizer (100% RDF) fetched maximum net returns (Rs. 1,16, 640 ha™)

and BCR (6.21).

Ashwani Kumar and Pandita (2015) conducted experiment on effect of
integrated nutrient management on seed yield and quality in cowpea during kharif 2012
and 2013, with two main plot treatments of inorganic fertilizers i.e. 100% and 75%
recommended dose of fertilizers (RDF) and nine sub plot integrated nutrient
management (INM) treatments including control (No organic fertilizer). The mean cost
benefit ratios (2.04, 1.90) were highest for combination of biofertilizer inoculation
(Rhizobium + PSB) + VAM 10 Kg ha +inorganic fertilizers 100% and 75% RDF,

respectively.

R.l. Patel et al. (2017) conducted field experiment during three
consecutive seasons of Rabi 2013-14, 2014-15 and 2015-16 at Pulses Research Station,
S.D. Agricultural University, Sardarkrushinagar, Gujarat to study the effect of
integrated crop management in rajmash. Growth attributes of rajmash were
significantly affected by different management practices during all the years . INM

treatment effect was measured on seed yield of rajmash, among them application of 100
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kg N + 40 kg P205/ha along with seed inoculation with Rhizobium + PSB (250 ¢/8 kg
seed) gives the higher yield and result revealed that combined application of INM
secured the highest net returns of Rs. 48617 /ha with highest benefit cost ratio of 1.71

as compared to other treatments.

Hemantkumar et al. (2018) conducted field experiment to find out the effect
of integrated nutrient management on growth, yield and economics of chickpea. R.D.F.
+V.C @ 3.0 ton/ha + Rhizobium culture + PSB Trichoderma was applied (26.01 gha’
1y which were also significantly at par. B:C ratio was also highest in treatments where
R.D.F + V.C. @ 3.0 ton/ha + Rhizobium culture + PSB Trichoderma (2.56) were

applied. The minimum net profit (Rs.40328.75/ha) was received in control plots.

Sindhuja et al. (2021) carried out a investigation during Rabi season of 2018-
19 to evaluate the effect of various sources of nutrients including organic, inorganic
and biofertilizers on economics of Yardlong bean (Vigna unguiculata ssp.
sesquipedalis). The results revealed that the application of 75% RDN through
inorganic+25% RDN through vermicompost + biofertilizers (Rhizobium + PSB)

fetched maximum net returns (Rs. 2,14,097.50 ha'!) and BCR (4.01).

Brahmbhatt et al. (2021) revealed that, the application of organic sources of
nutrients, including 75% N (15 kg/ha) through FYM + biofertilizers (Rhizobium + PSB
+ KSM) @ 2.5 kg/ha each to cluster beans has been found to improve soil nutrient

status, economic return (329170), net profit (252680), and B: C of 4.30.
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The present investigation on “Effect of Integrated Nutrient Management on
yield and quality of Yardlong bean (Vigna unguiculata ssp. sesquipedalis (L.)
verdc.)” was conducted at Zonal Agricultural and Horticultural Research Station
(ZAHRS), Keladi Shivappa Nayaka University of Agricultural and Horticultural
Sciences, Navile, Shivamogga, Karnataka. The details of material and methods adopted

during the research programme are described briefly in this chapter.
3.1 Geographical location

The experiment was conducted at Zonal Agricultural and Horticultural
Research Station (ZAHRS), Keladi Shivappa Nayaka University of Agricultural and
Horticultural Sciences (KSNUAHS), Navile, Shivamogga, Karnataka, India which is
situated at 13° 58 North latitude and 75° 34 East latitude with an altitude of 650 meters
above mean sea level. It comes under agro-climatic region-4 and zone-VII (Southern

Transition Zone) of Karnataka. Experimental layout was depicted in (Figure 1).
3.2 Details of the experiment
3.2.1 Experimental site: Naturally Ventilated Poly House (NVPH)

The experiment was laid out in a naturally ventilated polyhouse of 1000 m? area
(Plate 1). Its frame was made up of galvanized iron pipe and covered with 200-micron
UV stabilized polyethylene sheet and the two sides were covered with insect net for
natural ventilation to protect against insect pests. Besides this insect net, a rollable flap
of polyethylene sheet was provided outside the insect net to regulate the requirements
of temperature and humidity depending on the season and weather conditions. The
shade net with 50 per cent shade was laid out at above the head space inside the

greenhouse to manage the light intensity and temperature during summer.
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The experiment was laid out in randomised complete block design (RCBD) with

eight treatments (Table 2) with three replications. As there is no standardized
recommended dose of fertilizer (RDF) for Yardlong bean in Karnataka, recommended
dose of fertilizer of cowpea (25:75:60 NPK, kg ha™) is considered for formulating
treatments. (Since Yardlong bean is sub species of cowpea). Farmyard manure (FYM)
is applied at the rate of 25 t/ha. The variety Arka Mangala which was released from
ICAR- Indian Institute of Horticulture Research (ICAR- IIHR), Bangalore was taken
for study. Seeds are treated with Effective Microbial Consortia viz., Azospirillium,
Bacillus megaterium and Frateuria aurania for each 10 ml were taken. Foliar spray of
vegetable special micronutrient formulation (5g/L) which is released from ICAR-IIHR,
Bangalore was sprayed uniformly on entire crop canopy at 30 and 60 days after sowing.
All the recommended package of practices except nutrient management was followed
to all the treatments. The required dose of fertilizers as per treatment schedule were
calculated and supplied to plants through different sources like Urea, Single super
phosphate, Muriate of potash. Cultural operations were performed as per the
recommendations. Sowing of healthy treated seed was done with a spacing of 60 cm x
45 cm. Twenty four plants from each treatment were selected randomly for observation

of data.
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Table 1. Details of experiment:
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Particulars

Details

Crop

Yardlong bean

Location of the experiment

ZAHRS, KSNUAHS, Shivamogga

Test variety Arka Mangala
Design RCBD

No. of treatments 8

No. of replications 3

Spacing

60 cm x 45 cm

Recommended dose of fertilizer

25:75:60 kg ha! (N:P:K)

Farm yard manure

25 t/ha
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R-1 R-11 R-111

45m

Fig. 1. Layout of the experimental site
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3.3 Salient features of Variety Arka Mangala

It is pole type, vigorous, photo insensitive. Pod matures in 60 days. Potential
pod yield is 25 t/ha and pods are green with smooth surface. Duration of crop is 90-100

days.
3.4 Soil characteristics of experimental site

Composite soil samples was collected from the experimental area before sowing
at 15 cm depth and analysed for physical and chemical characters. The mechanical
analysis was done for the composite sample of top 30 cm surface layer. The results of

the soil analysis along with methods employed are presented in the appendix I.
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Table 2. Details of the experimental treatments.

Notations Treatment details
T1 100 % Recommended Dose of Fertilizer-RDF (Control),
100 % RDF + Effective Microbial Consortia (EMC)+ Vegetable

T Special (VS)

T3 125 % RDF

Ta 150 % RDF

Ts 175 % RDF

Te 125 % RDF + EMC+ VS

T7 150 % RDF + EMC+ VS

Ts 175 % RDF + EMC+ VS

NOTE:

* RDF- Recommended Dose of Fertilizer: 25:75:60 NPK, kg ha
(Ref: POP Horticulture page no. 87, UHS, Bagalkot, Karnataka)

= EMC- Effective Microbial Consortia : Azospirillium + PSB (Bacillus

megaterium) + KSB (Frateuria aurantia)- 10 ml/kg of seed

= VS- Vegetable Special (5¢/L) - Micro nutrient formulation developed from

IIHR, Bangalore, Karnataka.
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3.5 Cultivation details

The details regarding various cultural operations carried out during the course

of investigation are furnished here.
3.6 Preparation of the land

The experimental plot was thoroughly ploughed, levelled and individual plots
of (15 m x 1m) were made with strong bunds and for irrigation drip line was erected

(Plate 2).
3.7 Fertilizer application

Recommended doses of nitrogen (25 kg ha), phosphorus (75 kg ha?) and
potassium (60 kg ha*) were applied during the entire crop growth period. Nitrogen,
phosphorus and potassium were applied in the form of urea, Mono Ammonium
Phosphate and murate of potash, respectively. Entire dose of phosphorus and potassium
and half of nitrogen were applied as basal dose and the other half dose of nitrogen was

applied one month after sowing as top dressing.

3.7.1 Fertilizer forms: The following were the forms of fertilizers applied through

drip system and micronutrients as foliar sprays.

Water soluble fertilizers : 19 All (19 % N: 19 % P: 19 % K)
Urea (46 % N)
Mono Ammonium Phosphate (12: 61: 00 %)
Muriate of Potash (60 % K)

Micronutrients (foliar spray) : IIHR vegetable special (Zn- 4.5 %, B- 1 %, Fe-

2.1 %, Cu-0.10 % and Mn- 0.85 %)
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Plate 2. Land preparation & Ferilizer application

e i 24 " < AN - ey
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Plate 3. Yardlong bean seed treatment with Effective Microbial Consortia
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3.8 Sowing and imposition of treatments

The sowing of crop was taken on the experimental site. Quantity of seeds
required for each treatment based on the spacing was calculated and utilized for sowing.

The seeds were dibbled manually at 3 cm depth in the soil as per the specified spacing.
3.9 Irrigation

The crop was irrigated immediately after sowing for better and uniform
germination. Subsequently the irrigations were given at three days interval through drip
depending upon moisture condition of experimental plot and to maintain uniform soil

moisture throughout the crop growth period.
3.10 Gap filling

Five days after sowing the gap filling was done in order to maintain per cent

population in all the plots as per the treatment details.
3.11 Thinning

After ten days of sowing thinning was done by retaining one healthy seedling

per hill and thereby optimum plant population was maintained.
3.12 Plant protection

The crop was sprayed two plant protection sprays at 30 days after sowing with
Dimethoate (1.7 ml per litre) and 45 days after sowing with Imidacloprid (0.5 ml per

litre) to manage sucking pests.
3.13 Harvesting

The pods were manually harvested at tender stage. Twenty four labeled plants

per plot were harvested separately for recording the observations (Plate 6).
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3.14 Collection of experimental data

A total of 24 healthy and normal plants were selected at random in each plot.
(Eight plants were taken in each replication) and tagged with a label for recording
various biometric observations. The procedure followed for measuring various growth

and yield parameters are given below.
3.14.1 Growth parameters
3.14.1.1 Plant height

The plant height was measured from base of the stem at ground level to the tip
of the main shoot having fully opened top leaf from the tagged plants. The mean of the

twenty four plants was recorded in centimeters at 15 and 30 days after sowing.
3.14.1.2 Number of branches per plant

The number of primary branches was counted on 30" day after sowing from the

tagged plants and mean number of primary branches per plant was taken.
3.14.1.3 Number of days taken for initiation of flower

Number of days taken for first flower appearance from days after sowing was

recorded.
3.14.1.4 Days to 50 per cent plants to flower

The number of days taken to flowering of 50 per cent of the plants in the net

plot was recorded.
3.14.1.5 Number of days taken for first pod harvesting

Number of days taken for first picking of green tender pods from days after

sowing was recorded.
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3.14.2 Yield parameters
3.14.2.1 Number of pods per plant

The number of pods present in twenty four randomly tagged plants was counted
from individual plants. The average was calculated and expressed as number of pods

per plant.
3.14.2.2 Pod length

Twenty four pods from each plot were randomly selected and their length was
measured from the base of the pod to tip of the pod. The average was computed and

expressed as pod length in centimeters (cm).
3.14.2.3 Pod girth

Pod girth of randomly twenty four pods were selected and measured in each
treatment and replication. Average was worked out and recorded as pod girth in

centimeters (cm).
3.14.2.4 Average pod weight per plant

Twenty four plants are selected randomly and harvested pods were weighed and

average was taken and expressed in grams
3.14.2.5 Pod yield per plant

Weight of the pods per plant from each picking was recorded from tagged
twenty four plants from each treatment until the final harvest. The cumulative of all the

harvests was taken as yield per plant in kilograms.
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3.14.2.6 Pod yield per plot

The weight of pods from all the pickings from plants accommodated in net plot

was added and recorded as yield per m? and expressed in kilograms.
3.14.2.7 Pod yield per 1000 m?

A pod yield obtained from net plot is computed for 1000 m? and expressed in

kilogram per 1000 m?.
3.14.3 Agronomic parameters
3.14.3.1 Leaf area

The leaf area of five selected plants was estimated by disc method and expressed

in cm? plant™?.
3.14.3.2 Total dry matter accumulation

Total dry matter was computed by adding leaf dry weight, stem dry weight and

pod dry weight and expressed in g plant™.
3.14.3.3 Crop growth rate (CGR)

Crop growth rate is defined as the rate of dry matter production per unitground
area per unit time (Watson, 1952). It is expressed in (g m? day™) and calculated by

using the formula.

Wz - Wl 1
CGR= —— x =
(tz —t1) P

Where,

W and W, = dry matter production per plant at time t; and t»

respectively
P = spacing

35



Chapter 03 =—m———————————————— Materials and Methods —_
3.14.3.4 Net assimilation rate (NAR)
Net assimilation rate is the rate of dry matter produced per unit leaf area per

unit time. It was calculated by using the formula given by (Gregory, 1926) and

expressed as g dm day™.

W, — W; % log, L, —log, Ly
(tz —ty) L, — Lq

NAR =

Where,
L: and W1= leaf area and total dry weight of the plant (g) at time t;.
L. and W= leaf area and total dry weight of the plant (g) at time to.
to and t1 = time intervals in days
3.14.3.5 Relative growth rate (RGR)

It is the rate of increase in dry weight unit™? dry weight already present and is
expressed as g g* day’. Relative growth rate at various stages was calculated by using

the formula given by Radford (1967).

log, W, —log, W;

RGR =
(t; —t1)

Where, W1= Total dry weight of plant at time t;
W= Total dry weight of plant at time t>

to and t; = Time intervals in days
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3.14.4 Seed parameters
3.14.4.1 Germination percent (%)

The germination test was conducted in the laboratory by using between paper
method as per ISTA rules (1966).0ne hundred seeds in four replicates were placed on
germination paper and rolled towels were incubated in germination chamber
maintained at 25 + 1°C and 90 per cent relative humidity (Plate 7). The germinated
seedlings were evaluated on eighth day and percentage germination was expressed
based on normal seedlings.

Germination (%) = Total no. of seeds x 100

Total no. of seeds germinated
3.14.4.2 Shoot length

Ten seedlings taken at randomly from each treatment and replication were
separated carefully from the paper towel of laboratory germination test and shoot length
of seedlings was measured using metric scale on the germination table. The mean shoot
length of ten seedlings in each treatment and replication was calculated and expressed

in centimeters.

3.14.4.3 Root length

Ten seedlings taken at randomly from each treatment and replication were
separated carefully from the paper towel of laboratory germination test and root length
of seedlings was measured using metric scale on the germination table. The mean root
length of ten seedlings in each treatment and replication was calculated and expressed

in centimeters.
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3.14.4.4 Seedling length

Ten seedlings taken at randomly from each treatment and replication were
separated carefully from the paper towel of laboratory germination test and total length
of seedlings after removing the cotyledons was measured using metric scale on the
germination table. The mean length of ten seedlings in each treatment and replication

was calculated and expressed in centimeters.
3.14.4.5 Total dry weight

Five Plants from each treatment and replication were taken and kept in the hot

air oven at 85+1°C for 24 hours. The dry weight (mg) was calculated.
3.14.4.6 Seed index (100 seed weight)

Hundred seeds were counted from the sample drawn randomly from the inally
winnowed and cleaned produce of each plot and their weight was recorded as seed

index.
3.14.5 Economic analysis

Cost of growing Yardlong bean under different environments and plant
densities was worked out. Profits realized by the sale of produce was worked out by

taking into account the existing price of inputs and produce at local markets.
3.14.5.1 Gross returns

Gross returns were calculated on the basis of their prevailing market sale rate

and the yield produced ha™.
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3.14.5.2 Net returns

Net returns were arrived after deducting the cost of cultivation from the gross

returns of the marketable produce on hectare basis and expressed in rupees ha™,
Net returns = Gross returns — cost of cultivation
3.14.5.3 Benefit: Cost ratio

It was obtained by dividing gross returns with cost of cultivation ha.

Gross returns (Rs. hat)

Cost of cultivation (Rs. ha™)
3.15 Statistical analysis

The data collected from the experiment at different growth stages were
subjected to statistical analysis by adopting Fisher’s method of analysis of variance as
outlined by Gomez and Gomez (1984). The level of significance used in ‘F’ test was at
five per cent. The critical difference (CD) values are given at five per cent level of

significance, wherever the “F’ test was significant.
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The results of the present investigation “Effect of Integrated Nutrient
Management on yield and quality of Yardlong bean (Vigna unguiculata ssp.
sesquipedalis (L.) verdc.)” conducted during Kharif season in 2020-21 and 2021-22 at
Zonal Agricultural and Horticultural Research Station (ZAHRS), Keladi Shivappa
Nayaka University of Agricultural and Horticultural Sciences (KSNUAHS), Navile,

Shivamogga, Karnataka are presented in this chapter.

4.1 Effect of Integrated Nutrient Management on growth and pod yield attributes

of Yardlong bean

Integrated nutrient management had significant effect on the growth and yield
traits of Yardlong bean. Mean performance for growth attributing traits viz., plant
height, number of branches, days to initiation of flowering, days taken to first harvest
was higher in Kharif 2020-21 than Kharif 2021-22. Individual parameter wise results

is as follows.
4.1.1 Growth parameters
4.1.1.1 Plant height (cm)

It was observed that significantly higher plant height at 30 DAS (249.58 cm,
246.33 cm) was noticed with the T7 which is on par with T8 (246.42 cm, 242.08 cm)
followed by T6 (243.90 cm, 239.82 cm), T5 (240.50 cm, 236.92 cm), T2 (239.40 cm,
235.83 cm), T4 (235.08 cm, 233.58 cm) and T3 (232.52 cm, 230.33 cm) whereas, the
minimum plant height was noticed under T1 control (230.17 cm, 227.09 cm) in Kharif

2020-21 & 2021-22 respectively.

Significant differences were observed in pooled plant height among treatments
studied in the present investigation (Table 3). Among treatments average pooled plant

height was 238.10 cm and highest (247.96 cm) was recorded in the T7 which is on par
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with T8 (244.25 cm) followed by T6 (241.86 cm), T5 (238.71 cm), T2 (237.62 cm), T4
(234.33 cm), T3 (231.43 cm) whereas, the minimum plant height was noticed under

control (228.63 cm).

Significantly higher plant height at 30 DAS (249.58 cm, 246.33 cm) was noticed
(Fig.2) with the T7 may be due to the application of major nutrients through different
levels of chemical fertilizers, increased the photosynthetic activity, nitrogen
metabolism and auxin contents in the plants which ultimately improving the plant
height and also increase in plant height might be due to the application of nitrogenous
fertilizers applied through inorganic fertilizers supplied nutrients in the early stages,
whereas in later stages, the mineralized N from organic manures and atmospheric N
fixation by Rhizobium contributed to N availability to crop. Another reason for increase
in vine length is result of PSB bio fertilization. Hence, there was continuous supply of
nutrients throughout the crop growth period. The results of the present investigation
showed are in line with findings of Dash et al. (2019) who reported that, integrated
use of fertilizers results in significant increase in growth parameters as compare to sole
application of chemical fertilizer / organic fertilizer and also stated that it might be due
to more availability and uptake of nutrients, specifically nitrogen which is important
element for better cell enlargement and cell division which leads to increased plant
growth, during trial for initial requirement of nitrogen would be met from inorganic
sources as it would be available instantly to the plant. Later organic nitrogen will be
mineralized slowly but steadily and supplied required quantity of available nitrogen
during progressive crop growth period. This results also confirmed by Mohanty et al.

(2017) in French bean, Singh (2017) in Mungbean, Sindhuja (2021) in Yardlong bean.
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Table 3. Plant height (cm) at 30 DAS as influenced by integrated nutrient management.

Treatments 2020-21 2021-22 Pooled
T, | RDF (100%) 230.17 227.09 228.63
T> RDF + EMC+ VS 239.40 235.83 237.62
Ts; | 125% RDF 232.52 230.33 231.43
Ta 150% RDF 235.08 233.58 234.33
Ts | 175% RDF 240.50 236.92 238.71
Ts 125% RDF + EMC+ VS 243.90 239.82 241.86
T 150% RDF + EMC+ VS 249.58 246.33 247.96
Ts 175% RDF + EMC+ VS 246.42 242.08 244.25
MEAN 239.70 236.50 238.10

SEM+ 1.73 1.92 1.57

CD @5% 5.25 5.82 4.77

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special
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4.1.1.2 Number of primary branches per plant
Data presented in Table 4 revealed that the number of primary branches per
plant were significantly maximum with T7 (8.67, 8.42) which was found to be on par
with T8 (8.12, 7.92) followed by T6 (7.87, 7.75), T5 (7.25, 7.08), T2 (7.25, 6.96), T4
(6.75, 6.58) and T3 (6.33, 6.25). While, minimum number of branches per plant was

recorded under T1-control (6.17, 5.83) in 2020-21 & 2021-22 respectively.

Pooled number of primary branches at 30 DAS varied from 6.00 to 8.54 with
mean of 7.20. Maximum pooled number of branches (8.54) was observed in T7 (8.54)
which was found to be on par with T8 (8.02) and T6 (7.81) followed by T5 (7.17), T2
(7.10), T4 (6.67) and T3 (6.29). While, minimum number of branches per plant was

recorded under T1-control (6.00) in 2020-21 & 2021-22 respectively (Fig.3).

Differences among treatments might be due to the application of phosphorus
through inorganic fertilizer and microbial inoculation of seed, which increased the
availability of phosphorus in root zone, which in turn resulted in better growth and
development of roots and shoots and also helped in better nodulation. Meera et al.
(2010) opined that application of organic manure in two split doses along with inorganic
fertilizers results in significant increase in plant height, dry matter production, number
of branches per plant. Similar results were reported by Sajitha et al. (2016) in dolichos

bean, Mohanty et al. (2017) in French bean and Singh (2017) in Mungbean.
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Table 4. Number of primary branches at 30 DAS as influenced by integrated nutrient

management.
Treatments 2020-21 2021-22 Pooled

T RDF (100%) 6.17 5.83 6.00
T RDF + EMC+ VS 7.25 6.96 7.10
Ts 125% RDF 6.33 6.25 6.29
Ts 150% RDF 6.75 6.58 6.67
Ts 175% RDF 7.25 7.08 7.17
Te 125% RDF + EMC+ VS 7.87 7.75 7.81
Ty 150% RDF + EMC+ VS 8.67 8.42 8.54
Ts 175% RDF + EMC+ VS 8.12 7.92 8.02
MEAN 7.30 7.10 7.20

SEM+ 0.27 0.28 0.26

CD @5% 0.82 0.85 0.79

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special
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4.1.1.3 Number of days taken for initiation of flowering
It is evident from the data in Table 5 that, significantly minimum number of
days to first flowering was recorded in treatment T7 (38.50 d, 38.08 d) and it was at par
with T8 (38.92 d, 38.50 d), while the maximum number of days to first flowering was

recorded in control (41.17 d, 40.92 d) in 2020-21 & 2021-22 respectively.

The range of pooled initiation of flowering among the treatments analysed in
the present investigation was 38.29 to 41.04 (Fig.4). Among the treatments minimum
pooled number of days to first flowering was recorded in treatment T7 (38.29 d) and it
was on par with T8 (38.71 d) which is followed by T6 (39.08 d), T5 (39.73 d), T2 (39.70
d), T4 (40.20 d) and T3 (40.34 d), while the maximum number of days to first flowering

was recorded in control (41.04 d).

Application of organic and inorganic fertilizers as well as by Rhizobium and
PSB treatment increased availability of nitrogen and phosphorus might have resulted in
minimum number of days for first flowering. Similar results were observed by chauhan
et al. (2016) in cowpea, Jadhav et al. (2011) in cowpea and Sharma et al. (2010) in

China aster.
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Table 5. Days to initiation of flowering as influenced by integrated nutrient

management.

Treatments 2020-21 2021-22 Pooled

T, RDF (100%) 41.17 40.92 41.04
T> RDF + EMC+ VS 39.87 39.53 39.70
T3 125% RDF 40.60 40.08 40.34
Ta 150% RDF 40.47 39.93 40.20
Ts | 175% RDF 39.82 39.65 39.73
Ts 125% RDF + EMC+ VS 39.25 38.92 39.08
T; | 150% RDF + EMC+ VS 38.50 38.08 38.29
Ts 175% RDF + EMC+ VS 38.92 38.50 38.71
MEAN 39.82 39.45 39.64

SEM+ 0.37 0.37 0.33

CD @5% 1.13 1.12 1.01

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special
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4.1.1.4 Number of days taken for 50 per cent flowering
The data shows that minimum number of days to 50% flowering was recorded
inT7 (43.75d, 43.22 d) and it is on par with T8 (43.92 d, 43.50 d), while the maximum
number of days was recorded in control (44.90 d, 44.37 d) in 2020-21 & 2021-22

respectively.

Significant differences were observed in pooled minimum 50 per cent flowering
among treatments studied in the present investigation (Table 6). Among treatments
average days was 44.14 d and minimum (43.48 d) was recorded in the T7 which is on
par with T8 (43.71 d) and followed by T6 (43.84 d), T5 (43.99 d), T2 (44.34 d), T4
(44.56 d), T3 (44.55 d). Whereas, the maximum number days 50 per cent was noticed

under control (44.63 d).

This trend is may be due to the application of organic and inorganic fertilizers
as well as by seed treatment with microbial consortia increased availability of nitrogen
and phosphorus might have resulted in minimum number of days for 50% flowering.
These findings are in accordance with work done by Sahu (2014) in French bean and

Jubinchauhan et al. (2016) in cowpea.
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Table 6. Days to 50 percent flowering as influenced by integrated nutrient
management.

Treatments 2020-21 2021-22 Pooled

T: | RDF (100%) 44.90 44.37 44.63
T> RDF + EMC+ VS 44.58 44.10 44.34
T3 125% RDF 44.72 44.38 44.55
Ta 150% RDF 44.60 44.52 44.56
Ts 175% RDF 44.33 43.65 43.99
Ts 125% RDF + EMC+ VS 44.18 43.50 43.84
T 150% RDF + EMC+ VS 43.75 43.22 43.48
Ts 175% RDF + EMC+ VS 43.92 43.50 43.71
MEAN 44.37 43.90 44.14

SEM+ 0.28 0.30 0.25

CD @5% 0.84 0.91 0.77

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special
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4.1.1.5 Number of days taken for first pod harvest
It is evident from the data in Table 7 that significantly lowest (53.08 d,
52.58 d) number of days to first harvest 45 DAS recorded in the T7 which is followed
by T8 (53.62 d, 52.83 d), T6 (53.92 d, 53.45 d), T5 (54.28 d, 53.75 d), T2 (54.47 d,
54.00 d), T4 (54.67 d, 54.32 d) and T3 (54.95 d, 54.50 d) whereas, maximum number
of days for first harvest after 45 DAS was noticed under control (55.17 d, 54.83 d) in

Kharif 2020-21 & 2021-22 respectively.

There were significant differences in pooled days to first harvest 45 DAS among
treatments and ranged from 52.83 days to 55.00 days. Among the treatments minimum
days for first harvest after 45 DAS observed in T7 (52.83 d) which was on par with T8
(53.23 d) followed by T6 (53.68 d), T5 (54.02 d), T2 (54.23 d), T4 (54.49 d) and T3
(54.73 d). However, the maximum number of days for first harvest after 45 DAS was
recorded under control (55.00 d). The minimum number of days required for the pod
harvest in T7 may be attributed by early flowering and these results are in line with

Sahu (2014) in French bean and Jubinchauhan et al. (2016) in cowpea.

52



Chapter 04

Results and Discussion

Table 7. Days to first harvest as influenced by integrated nutrient management.

Treatments 2020-21 2021-22 Pooled

T1 | RDF (100%) 55.17 54.83 55.00
T, | RDF + EMC+ VS 54.47 54.00 54.23
T3 | 125% RDF 54.95 54.50 54.73
T. | 150% RDF 54.67 54.32 54.49
Ts | 175% RDF 54.28 53.75 54.02
Te | 125% RDF + EMC+ VS 53.92 53.45 53.68
T7; | 150% RDF + EMC+ VS 53.08 52.58 52.83
Ts | 175% RDF + EMC+ VS 53.62 52.83 53.23
MEAN 54.27 53.78 54.03

SEM+ 0.31 0.27 0.27

CD @5% 0.95 0.81 0.81

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special
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4.1.2 Yield parameters.
4.1.2.1 Number of pods per plant

The data presenting in Table 8 revealed that maximum number of pods per plant
was recorded in the treatment T7 (25.50, 24.83) which was on par with T8 (24.21,
23.75) followed by T6 (23.12, 22.79), T5 (22.08, 21.33), T2 (21.92, 20.75), T4 (21.50,
20.33) and T3 (20.25, 19.67). However, the minimum number of pods per plant was

recorded under control (19.00, 18.33) during 2020-21 and 2021-22 respectively.

Pooled maximum number of pods per plant varied from 18.67 to 25.17 with
mean of 21.84. Maximum pooled number of pods per plant (25.17) was observed in T7
which was followed by T8 (23.98), T6 (22.96), T5 (21.71), T2 (21.33), T4 (20.92) and
T3 (19.96). While, minimum pooled number of pods per plant was recorded in T1-

control (18.67).

The results showed an increase in pods per plant (Fig.5). It might be due to the
application of organic and inorganic fertilizers as well as by Microbial consortia
treatment (Rhizobium and PSB). The treatment was responsible for more vegetative
and reproductive growth of plant due to release of more nutrient and organic acids,
from the soil and thereby utilizing more nutrient and moisture from the soil in turn
leads to increased photosynthesis. Biofertilizers are involved in the various
endogenous hormonal functions in the plant tissues and responsible for enhanced
pollen germination and pollen tube growth and ultimately increased the podset as well
as increased numbers of pods per plant (Mal et al. 2014). Similar results were observed
by Mishra. (2003) and Senthilkumar and Sivagurunathan (2012) observed higher
number of pods in cowpea by combined inoculation of Rhizobium, Phosphobacteria

and Azospirillum.
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Table 8. Number of pods per plant as influenced by integrated nutrient management.

Treatments 2020-21 2021-22 Pooled

T, | RDF (100%) 19.00 18.33 18.67
T> RDF + EMC+ VS 21.92 20.75 21.33
T3 125% RDF 20.25 19.67 19.96
Ta 150% RDF 21.50 20.33 20.92
Ts 175% RDF 22.08 21.33 21.71
Ts 125% RDF + EMC+ VS 23.12 22.79 22.96
T 150% RDF + EMC+ VS 25.50 24.83 25.17
Ts 175% RDF + EMC+ VS 24.21 23.75 23.98
MEAN 22.20 21.47 21.84

SEM+ 0.40 0.36 0.33

CD @5% 1.21 1.09 1.00

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special
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4.1.2.2 Pod length
Data presented in the Table 9 reveals that significantly highest pod length was
noticed T7 (75.11 cm, 74.00 cm) followed by T8 (73.58 cm, 73.33 cm), T6 (73.12 cm,
72.12 cm), T5 (72.17 cm, 71.17 cm), T2 (71.33 cm, 70.50 cm), T4 (70.50 cm, 69.83
cm) and T3 (69.42 cm, 68.75 cm) whereas, lowest was noticed in T1 (68.33 cm, 67.92

cm) in 2020-21 and 2021-22 respectively.

It was observed from the figure 6 that significantly higher pooled pod length
(74.56 cm) was observed in the T7 which is followed by T8 (73.46 cm) T6 (72.62 cm),
T5(71.67 cm), T2 (70.92 cm), T4 (70.17 cm) and T3 (69.08 cm) whereas, the minimum

pooled pod length was noticed under T1-control (68.13 cm).

The results of present investigation proves that increased supply of N and P and
their higher uptake by plants might have stimulated the rate of various physiological
processes in plant and resulted in increased yield attributes. This may be due to

increased supply of major plant nutrients. Nitrogen accelerates the development of
growth and reproductive phases and protein synthesis, thus promoting pod length.

Similar results have been reported by Kumar et al. (2009), Singh et al. (2011).
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Table 9. Pod length (cm) as influenced by integrated nutrient management.

Treatments 2020-21 2021-22 Pooled

T, | RDF (100%) 68.33 67.92 68.13
T> RDF + EMC+ VS 71.33 70.50 70.92
Ts; | 125% RDF 69.42 68.75 69.08
Ta 150% RDF 70.50 69.83 70.17
Ts 175% RDF 72.17 71.17 71.67
Ts 125% RDF + EMC+ VS 73.12 72.12 72.62
T 150% RDF + EMC+ VS 75.11 74.00 74.56
Ts 175% RDF + EMC+ VS 73.58 73.33 73.46
MEAN 71.70 70.95 71.32

SEM+ 0.36 0.37 0.33

CD @5% 1.10 1.14 1.00

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special
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4.1.2.3 Pod girth
Data presented in the table 10 reveals the similar trend in pod girth was noticed
as pod length among treatments highest pod girth observed in T7 (4.08 cm, 3.88 cm)
followed by T8 (3.85 cm, 3.62 cm), T6 (3.64 cm, 3.57 cm), T5 (3.52 cm, 3.44 cm), T2
(3.43 cm, 3.39 cm), T4 (3.48 cm, 3.40 cm), T3 (3.39 cm, 3.26 cm) whereas least was

observed with T1 (3.30 cm, 3.23 cm) in 2020-21 and 2021-22 respectively.

Significant differences were observed in pooled pod girth among treatments
studied in the present investigation. Among treatments average pooled pod girth was
3.53 cm and maximum (3.98 cm) was recorded in the T7 which is on par with T8 (3.74
cm), T6 (3.60 cm) and T5 (3.48 cm), followed by T2 (3.41 cm), T4 (3.44 cm), T3 (3.33
cm). Whereas, the minimum pod girth was noticed in control (3.26 cm). Increased pod
girth may effected by high supply of plant growth nutrients as same mentioned in pod

length. These results are in line with Kumar et al. (2009), Singh et al. (2011) .
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Table 10. Pod girth (cm) as influenced by integrated nutrient management.

Treatments 2020-21 2021-22 Pooled

T RDF (100%) 3.30 3.23 3.26
T RDF + EMC+ VS 3.43 3.39 3.41
Ts 125% RDF 3.39 3.26 3.33
Ts 150% RDF 3.48 3.40 3.44
Ts 175% RDF 3.52 3.44 3.48
Te 125% RDF + EMC+ VS 3.64 3.57 3.60
Ty 150% RDF + EMC+ VS 4.08 3.88 3.98
Ts 175% RDF + EMC+ VS 3.85 3.62 3.74
MEAN 3.59 3.47 3.53

SEM+ 0.07 0.10 0.08

CD @5% 0.21 0.31 0.23

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special
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4.1.2.4 Average pod weight
Average pod weight revealed significant difference among treatments
(table 11), highest pod weight (36.08 g, 35.00 g) recorded in the T7 and followed by
T8 (34.53 g, 34.08 g), T6 (34.67 g, 33.75 g), T5 (33.17 g, 32.17 g), T2 (32.25 g, 31.75
g), T4 (31.25¢, 29.75 g), T3 (30.67 g, 29.50 g) Whereas, the lowest average pod weight
was noticed in control treatment (29.38 g, 28.92 g) in Kharif 2020-21 & 2021-22

respectively.

The range of pooled average pod weight among the treatments analysed in the
present investigation was 29.15 g to 35.54 g. Among the treatments maximum average
pod weight was recorded in treatment T7 (35.54 g) which is followed by T8 (34.31 g),
T6 (34.21 g), T5 (32.67 g), T2 (32.00 g), T4 (30.50 g), T3 (30.08 g), while the lowest

pooled average pod weight was recorded in control (29.15 g).

Highest average pod weight with 150 % RDF + EMC+ VS may be due to
favourable effects of nitrogen on overall metabolic processes of the plant and beneficial
effects on growth. The findings are in agreement with the findings of Chandrakar et al.
(2001), Gohari et al. (2010), Samawat and Borah (2001) and Singh et al. (2011) in

cowpea.
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Table 11. Average pod weight (g) as influenced by integrated nutrient management.

Treatments 2020-21 2021-22 Pooled

T, | RDF (100%) 29.38 28.92 29.15
T> RDF + EMC+ VS 32.25 31.75 32.00
Ts; | 125% RDF 30.67 29.50 30.08
Ta 150% RDF 31.25 29.75 30.50
Ts 175% RDF 33.17 32.17 32.67
Ts 125% RDF + EMC+ VS 34.67 33.75 34.21
T 150% RDF + EMC+ VS 36.08 35.00 35.54
Ts 175% RDF + EMC+ VS 34.53 34.08 34.31
MEAN 32.75 31.86 32.31

SEM+ 0.40 0.41 0.31

CD @5% 1.22 1.23 0.95

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special
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4.1.2.5 Yield per plant

Data presented in the table 12 revealed that among the treatments T7 recorded
highest yield per plant (685 g, 643.33 g) which is followed by T8 (635 g, 598.33 g), T6
(573.33 g, 536.67 @), T5 (528.33 g, 493.33 g), T2 (495 g, 466.75 g), T4 (448.42 g,
408.33 g) and T3 (407.83 g, 383.42 g) whereas, the lowest yield per plant observed in

the control treatment (383.50 g, 358.58 g) during 2020-21 and 2021-22 respectively.

It was observed from the Figure 7 that significantly higher pooled pod yield per
plant (664.17 g) was observed in the T7 which is followed by T8 (616.67 g), T6 (555.00
g), T5 (510.83 g), T2 (480.88 g), T4 (428.38 g), T3 (395.63 g) whereas, the lowest

pooled pod yield per plant was noticed under T1-control (371.04 g).

Significantly higher pod yield per plant by treatment consisted with 150 %
RDF + EMC+ VS may be due to increased supply of N and P and their higher uptake
by plants might have stimulated the rate of various physiological processes in plant
and resulted in increased yield attributes (Pod length, Pod girth, Yield of plant).
Another probable reason could be efficient and greater partitioning of metabolites and
adequate transformation of nutrients. The results are in concurrence with the findings
of Saikia et al. (2018) in French bean who reported that increase is due to the supply
of N and P through organic manures and inorganic fertilizers along with Rhizobium
and PSB and their higher uptake by plants might have stimulated the rate of various
physiological processes in plant and led to increased pod yield. There are many studies
revealed that Microbial inoculation to seed increased the root nodulation through
better root development and more nutrient availability, resulting in vigorous plant
growth and dry matter production which resulted in better flowering, fruiting and pod
formation and ultimately increased yield (Sardana et al., 2006). These findings are in
accordance with Arulananth and Rameshkumar (2018) in Dolichus bean, Sardana et

al. (2006) and Das et al. (2011) in cowpea and Singh et al. (2006) in pea.
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Table 12. Yield per plant (g) as influenced by integrated nutrient management.

Treatments 2020-21 2021-22 Pooled

T1 | RDF (100%) 383.50 358.58 371.04
T. |RDF+EMC+ VS 495.00 466.75 480.88
Ts | 125% RDF 407.83 383.42 395.63
T4 |150% RDF 448.42 408.33 428.38
Ts |175% RDF 528.33 493.33 510.83
Te |125% RDF + EMC+ VS 573.33 536.67 555.00
T7 | 150% RDF + EMC+ VS 685.00 643.33 664.17
Ts |175% RDF + EMC+ VS 635.00 598.33 616.67
MEAN 519.55 486.09 502.82

SEM+ 11.44 13.18 11.87

CD @5% 34.71 39.97 36.01

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special

65



Results and Discussion

Chapter 04

uswiabeuew jualiinu pareabajul Aq paousnijul se (6) wueld aad patA 2614

a3nood

ZZ-Lzozm

Le-0Z0Z N

sjuaweal]

SA +DIN3 SA+DN3

SA +JIN3
+ 404 %SLE 8L +d0Y %0Sk-LL +d0YW %SZE91 dJaY %SLE €1 dJ0Y %0S) +1 J0Y %SZk €1 + 408 €1 (%001) 40411

SA+DN3

R

il

(6) juejd 1ad pjaip

66



Chapter 04 =—mm——————————————— Results and Discussion =

4.1.2.6 Pod yield per 1000 m?
The maximum pod yield per 1000 m? was observed in T7 (2208.50 kg, 2135.42
kg) it was followed by treatment T8 (2151.92 kg, 2065.67 kg), T6 (2093.08 kg, 1989.67
kg) , T5 (1976.08 kg, 1898 kg), T2 (1858.75 kg, 1777.83 kg), T4 (1760.08 kg, 1657.64
kg) and T3 (1662.60 kg, 1598 kg) while, minimum pod yield per 1000 m? was observed
in control T1 (1583.33 kg, 1506.67 kg) during 2020-21 & 2021-22 respectively (table
13). Significant differences were observed in pooled pod yield per 1000 m? among
treatments studied in the present investigation (Fig.8). Among treatments average
pooled pod yield per 1000 m? was 1870.20 kg and maximum (2171.96 kg) was recorded
in the T7 which is followed by T8 (2108.79 kg), T6 (2041.38 kg), T5 (1937.04 kg), T2
(1818.29 kg), T4 (1708.86 kg) and T3 (1630.30 kg). Whereas, the minimum pooled
pod yield per 1000 m? was observed in control (1545.00 kg). This may be attributed by
combined application of organic and inorganic fertilizers was highly beneficial in
increasing the yield level as compared to fertilizers alone. The increased vyield is
attributed to the solubilization effect of plant nutrients due to the addition of FYM as
evinced by increased up take of N, P, K, and micronutrients by the crop. These findings
are in line with Arulananth and Rameshkumar (2018) in Dolichos bean, Sardana et al.

(2006) and Das et al. (2011) in cowpea and Singh et al. (2006) in pea.
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Table 13.Yield per 1000 m? (kg) as influenced by integrated nutrient management.

Treatments 2020-21 2021-22 Pooled
T, RDF (100%) 1583.33 1506.67 1545.00
T> RDF + EMC+ VS 1858.75 1777.83 1818.29
Ts; | 125% RDF 1662.60 1598.00 1630.30
Ts 150% RDF 1760.08 1657.64 1708.86
Ts 175% RDF 1976.08 1898.00 1937.04
Te¢ | 125% RDF + EMC+ VS 2093.08 1989.67 2041.38
T 150% RDF + EMC+ VS 2208.50 2135.42 2171.96
Ts 175% RDF + EMC+ VS 2151.92 2065.67 2108.79
MEAN 1911.79 1828.61 1870.20

SEMz+ 2451 28.72 18.47

CD @5% 74.35 87.12 56.03

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special
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Ti- ROF (100%)

Lot

WD -25:00:TS T/

Plate 5. Treatmentwise harvesting of pods at experimental site

IS0 RDEF+EMCHVS

Plate 6. Best treatment T7: 150 % RDF + EMC + VS
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4.1.3 Agronomical parameters
4.1.3.1 Leaf area

It was observed from the data presented in table 16 that significantly higher leaf
area at 30 DAS (99.67 cm, 94.43 cm) was noticed with the T7 which is on par with T8
(97.45 cm, 92.27 cm) followed by T6 (95.13 cm, 90.38 cm), T5 (92.87 cm, 87.78 cm),
T2 (89.77 cm, 84.63 cm), T4 (85.42 cm, 81.50 cm) and T3 (82.18 cm, 77.78 cm)
Whereas, the minimum leaf area after 30 DAS was noticed under control (78.25 cm,

75.75 cm) in Kharif 2020-21 & 2021-22 respectively.

Significant differences were observed in pooled leaf area 30 DAS among
treatments studied in the present investigation. Among treatments average pooled leaf
area 30 DAS was 87.83 cm and maximum (97.05 cm) was recorded in the T7 which is
on par with T8 (94.86 cm) which is followed by T6 (92.76 cm), T5 (90.33 cm), T2
(87.20 cm), T4 (83.46 cm) and T3 (79.98 cm). Whereas, the minimum leaf area after

30 DAS was recorded in control (77.00 cm).
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Table 16. Leaf area (cm) (30 DAS) of Yardlong bean as influenced by integrated

nutrient management.

Treatments 2020-21 2021-22 Pooled

T: RDF (100%) 78.25 75.75 77.00
T RDF + EMC+ VS 89.77 84.63 87.20
T 125% RDF 82.18 77.78 79.98
Ta 150% RDF 85.42 81.50 83.46
Ts 175% RDF 92.87 87.78 90.33
Te 125% RD +EMC+ VS 95.13 90.38 92.76
T 150% RDF+EMC+ VS 99.67 94.43 97.05
Ts 175% RDF+ EMC+VS 97.45 92.27 94.86
MEAN |  90.09 85.57 87.83

SEM+ 1.27 1.22 1.07

CD @5% 3.84 3.71 3.24

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special
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It is evident from the data in table 17 that, higher leaf area at 60 DAS (190.55 cm,
186.51 cm) was noticed with the T7 which is on par with T8 (187.75 cm, 182.33 cm)
followed by T6 (182.74 cm, 178.13 cm), T5 (179.05 cm, 175.33 cm), T2 (177.48 cm,
171.85 cm), T4 (175.02 cm, 167.21 cm) and T3 (172.31 cm, 162.55 cm). Whereas, the
minimum plant height was noticed in control (168.08 cm, 160.45 cm) in Kharif 2020-

21 & 2021-22 respectively.

It was observed from the figure 9 that significantly higher pooled leaf area at 60
DAS (188.53 cm) was observed in the T7 which is on par with (185.04 cm) followed
by T6 (180.44 cm), T5 (177.19 cm), T2 (174.67 cm), T4 (171.11 cm) and T3 (167.43
cm) whereas, the pooled lowest leaf area at 60 DAS was noticed under T1-control

(164.27 cm).

Probable reasons for enhanced more number of leaves, may be due to promotive
effects of macro nutrients on vegetative growth which ultimately lead to more
photosynthetic activities and higher uptake of nutrients from the soil resulting in greater
photosynthetic activity cause an increased leaf area index. These findings are in
agreement with the findings of Wagh et al. (2011) reported that the growth parameters
the plant height, number of leaves, leaf area and leaf area index were significantly
increased to a greater extent by the treatment 75 percent RDF + Vermicompost +
Rhizobium + PSB as compared to RDF alone. Similar findings are in line with Koushal
and Singh (2011) in soyabean, Abayomi et al. (2008) in cowpea and Msaakpa (2016)

in cowpea.
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Table 17. Leaf area (cm) (60 DAS) of Yardlong bean as influenced by integrated

nutrient management.

Leaf area 60 DAS

Treatments 2020-21 2021-22 Pooled
T: RDF (100%) 168.08 160.45 164.27
T RDF + EMC+ VS 177.48 171.85 174.67
Ts 125% RDF 172.31 162.55 167.43
T4 150% RDF 175.02 167.21 171.11
Ts 175% RDF 179.05 175.33 177.19
Ts 125% RD +EMC+ VS 182.74 178.13 180.44
T7 150% RDF+EMC+ VS 190.55 186.51 188.53
Ts 175% RDF+ EMC+VS 187.75 182.33 185.04
MEAN 179.12 173.05 176.08

SEM+ 1.70 1.52 1.17

CD @5% 5.16 4.61 3.54

NOTE: RDF- Recommended Dose of Fertilizer, EMC- Effective Microbial Consortia,

VS- Vegetable Special
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4.1.3.2 Total dry weight
Total dry weight revealed significant difference among treatments, highest dry
weight (109.23 g, 105.67 g) recorded in the T7 which is on par with T8 (106.75 g,
101.12 g) and T6 (103.75 g, 99.25 g) followed by T5 (100.45 g, 95.52 g), T2 (95.78 g,
89.86 @), T4 (91.01 g, 85.80 g), T3 (87.37 g, 84.17 g) Whereas, the minimum plant
height was noticed under control (84.06 g, 79.12 g) in Kharif 2020-21 & 2021-22

respectively.

There were significant differences in pooled total dry matter accumulation
among treatments and ranged from 81.59 g to 107.45 g (table 15). Among the
treatments highest total dry matter accumulation observed in T7 (107.45 g) which was
on par with T8 (103.93 g) followed by T6 (101.50 g), T5 (97.99 g), T2 (92.82 g), T4
(88.40 g) and T3 (85.77 g). However, the lowest pooled total dry matter accumulation

was recorded under control (81.59 g).

This could be due to the higher uptake of nutrients from the soil
resulting in greater photosynthetic activity to the increased the dry matter production.
The efficacy of inorganic fertilizer is much pronounced when it is combined with
organic manures. The increased vegetative growth and the balanced C:N ratio might
have increased the synthesis of carbohydrates, which ultimately promoted yield. The
important factors considered to reaping better production were mainly due to supply of
nutrients in balanced form and in adequate amount. The increased growth in terms of
plant height, dry matter accumulation and number of branches per plant might also
provided better sites for pod formation. These results are in line with findings of
Amujoyegbe and Alofe, (2003) reportedapplication Nitrogen at 40 kg/ha to cowpea

plants significantly increased in plant.

76



Chapter 04 =—mm——————————————— Results and Discussion =

growth, dry matter content, yield and its quality as well as the nutritional value of
seeds. Kabir et al. (2007) opined that application of 0 + 60 + 40 kg NPK per ha-1
showed maximum number of nodules and higher dry matter production respectively.
Shivarn et al. (2015) reported similar results application of nitrogen and phosphorus
@ 40 and 80 kg per ha* resulted in maximum and significantly higher plant height,
dry matter accumulation, chlorophyll content, total effective fresh and dry weight of
nodules per plant, seed and stover vyield. The similar results reported by
Anilkumar singh et al. (2007) revealed that application of 30 kg N and 60 kg P2Os per
ha and Rhizobium inoculation significantly increased in number of nodules, dry

matter production, leaf area index and number of pods per plant.
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Table 15. Total dry weight (g) of Yardlong bean as influenced by integrated nutrient

management.

TREATMENTS 2020-21 2021-22 Pooled

T RDF (100%) 84.06 79.12 81.59
T> RDF + EMC+ VS 95.78 89.86 92.82
T3 125% RDF 87.37 84.17 85.77
T, 150% RDF 91.01 85.80 88.40
Ts 175% RDF 100.45 95.52 97.99
Te 125% RD +EMC+ VS 103.75 99.25 101.50
Ty 150% RDF+EMC+ VS 109.23 105.67 107.45
Te 175% RDF+ EMC+VS 106.75 101.12 103.93
MEAN 97.30 92.56 94.93

SEM+ 1.97 1.74 1.53

CD @5% 5.98 5.26 4.63

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special
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4.1.3.3 Crop growth rate (CGR): (g m? day?)
Data presented in the Table 18 indicates that, significantly higher crop growth
rate (6.98, 6.72) was noticed with the T7 which is followed by T8 (6.00, 5.95) T6 (5.39,
5.02), T5 (4.93, 4.50), T2 (4.69, 4.28), T4 (3.98, 3.60) and T3 (3.72, 3.43) whereas, the
minimum crop growth rate was noticed under control (3.50, 3.32) in Kharif 2020-21 &

2021-22 respectively.

Pooled crop growth rate varied from 3.41 to 6.85 with mean of 4.75. Maximum
pooled crop growth rate (6.85) was observed in T7 which was followed by T8 (5.98),
T6 (5.20), T5 (4.71), T2 (4.49), T4 (3.79) and T3 (3.58). While, the minimum crop
growth rate was recorded under control treatment (3.41). It is established fact that
organic manures improve the physical and biological properties of soil including supply
of almost all the essential plant nutrients for growth and development of plants. Thus,
balanced nutrition under favourable environment might have helped in production of
new tissues and development of new shoots which have ultimately increased the plant
height, dry matter accumulation and number of branches per plant ultimately crop
growth rate. These results are in agreement with those of Das et al. (2002), Kumar et
al., (2003) and Yadav et al., (2004) who observed higher crop growth rate due to
application of fertilizers, manures, and bioinoculants in combination.These results are
in line with the findings of Ma et al. (2001) in lupin, Upma Gamit et al. (2022) in cluster

bean and Kausale et al. (2009) in ground nut.
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Table 18. Crop growth rate (g m™ day™) of Yardlong bean as influenced by integrated

nutrient management.

Treatments 2020-21 2021-22 Pooled

T1 RDF (100%) 3.50 3.32 341
T> RDF + EMC+ VS 4.69 4.28 4.49
T3 125% RDF 3.72 3.43 3.58
Ta 150% RDF 3.98 3.60 3.79
Ts 175% RDF 4.93 4.50 4.71
Ts 125% RD +EMC+ VS 5.39 5.02 5.20
T 150% RDF+EMC+ VS 6.98 6.72 6.85
Ts 175% RDF+ EMC+VS 6.00 5.95 5.98
MEAN 4.90 4.60 4.75

SEM+ 0.19 0.17 0.15

CD @5% 0.57 0.51 0.46

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special
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4.1.3.4 Net assimilation rate (NAR): (g dm day™)
It is evident from the data in Table 20 that significantly highest net assimilation
(1.47, 1.29) recorded in the T7 which is followed by T8 (1.16, 1.01), T6 (1.05, 0.98),
T5 (0.99, 0.91), T2 (0.92, 0.87), T4 (0.86, 0.78) and T3 (0.78, 0.70) whereas, the
minimum NAR was noticed under control (0.70, 0.65) in Kharif 2020-21 & 2021-22

respectively.

Pooled data revealed that significantly higher net assimilation rate (1.38) was
observed in the T7 which is followed by T8 (1.08), T6 (1.02), T5 (0.95), T2 (0.89), T4
(0.82) and T3 (0.74) whereas, the minimum net assimilation rate was noticed under T1-

control (0.67).

Net assimilation rate significantly higher in T7 may be attributed by increased
potash availability. Thakur and Patel (1998) also reported that application of potassium
is applied in split doses along with FYM improved CGR on account of
increased LAI (leaf area index) and NAR. Results are in line with the findings of Ma et
al. (2001) in lupin, Upma et al. (2022) in cluster bean and Kausale et al. (2009) in

ground nut.
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Table 20: Net assimilation rate (g dm? day™') of Yardlong bean as influenced by

integrated nutrient management.

Treatments 2020-21 | 2021-22 Pooled

T. RDF (100%) 0.70 0.65 0.67
T RDF + EMC+ VS 0.92 0.87 0.89
T 125% RDF 0.78 0.70 0.74
Ta 150% RDF 0.86 0.78 0.82
Ts 175% RDF 0.99 0.91 0.95
Te 125% RD +EMC+ VS 1.05 0.98 1.02
Ty 150% RDF+EMC+ VS 1.47 1.29 1.38
Ts 175% RDF+ EMC+VS 1.16 1.01 1.08
MEAN 0.99 0.90 0.94

SEM+ 0.09 0.07 0.07

CD @5% 0.28 0.21 0.20

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special
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4.1.3.4 Relative growth rate (RGR) : g g* day™
Relative growth rate revealed significant difference among treatments and
highest (23.00, 22.59) recorded in the T7 which is followed by T8 (22.27, 21.18), T6
(21.49, 20.33), T5 (19.99, 19.43), T2 (19.50, 18.94), T4 (18.88, 18.04) and T3 (18.32,
17.55) whereas, the minimum plant height was noticed under control (17.66, 16.98) in

Kharif 2020-21 & 2021-22 respectively.

The range of pooled relative growth rate among the treatments analysed in the
present investigation was 17.32 to 22.80 (table 19). Among the treatments maximum
relative growth rate was recorded in treatment T7 (22.80) which is followed by T8
(21.72), T6 (20.91), T5 (19.71), T2 (19.22), T4 (18.46) and T3 (17.94), while the lowest
pooled relative growth rate was recorded in control (17.32). Results are in line with the
findings of Ma et al. (2001) in lupin, Upma Gamit et al. (2022) in cluster bean and

Kausale et al. (2009) in ground nut.
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Table 19: Relative growth rate (g g* day™) of Yardlong bean as influenced by

integrated nutrient management.

Treatments 2020-21 2021-22 Pooled

T: RDF (100%) 17.66 16.98 17.32
T> RDF + EMC+ VS 19.50 18.94 19.22
Ts 125% RDF 18.32 17.55 17.94
T4 150% RDF 18.88 18.04 18.46
Ts 175% RDF 19.99 19.43 19.71
Ts 125% RD +EMC+ VS 21.49 20.33 20.91
T 150% RDF+EMC+ VS 23.00 22.59 22.80
Ts 175% RDF+ EMC+VS 22.27 21.18 21.72
MEAN 20.14 19.38 19.76

SEM+ 0.17 0.32 0.16

CD @5% 0.52 0.96 0.49

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special
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4.2 To study the impact of Integrated Nutrient Management on seed yield and

quality traits
4.2.1 Seed yield:

The data mentioned in Table 14 indicates that, seed yield per hectare
was significantly influenced by integrated nutrient management. Among the treatments
T7 recorded highest seed yield per 1000 m? (147.25 kg, 142.25 kg) which is followed
by T8 (143.17 kg, 137.50 kg), T6 (139.33 kg, 132.33 kg), T5 (131.58 kg, 126.17 kg),
T2 (123.50 kg, 118.08 kg), T4 (117.17 kg, 110.25 kg) and T3 (110.33 kg, 106.17 kg)
whereas, the lowest seed yield observed in the control treatment (105.08 kg, 100.33 kg)

during 2020-21 and 2021-22 respectively.

Significant differences were observed in pooled seed yield among treatments
studied in the present experiment (Fig.10). Among treatments average seed yield was
124.41 kg. Highest seed yield 144.75 kg recorded in the T7 followed by T8 (140.33
kg), T6 (135.83 kg), T5 (128.88 kg), T2 (120.79 kg), T4 (113.71 kg) and T3 (108.25
kg). Whereas, the lowest seed yield was noticed in control (102.71 kg). This may be
due to favourable effects of nitrogen on overall metabolic processes of the plant and
might be due to its contribution in supplying additional plant nutrients and increasing
solubility of native soil nutrients. The another probable reason could be efficient and
greater partitioning of metabolites and adequate transformation of nutrients to
developing plant structures. As a result, almost all yield attributes of crop resulted into
significant improvement due to organic manures and fertilizer in combination. The
findings are in agreement with the findings of Abayomi et al. (2008) opined that
application of 150 kg NPK per ha* significantly increase the plant height, number of
pods per plant, pod yield, seed yield, number of flowers and total dry matter in cowpea.

Danielnyoki and Patrick, (2014) revealed that Rhizobium inoculation and
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supplementation of phosphorus independently or in combination had positive effects
on seed yield. Further, the fact that Rhizobium inoculation increased the root nodulation
through better root development and more nutrient availability, resulting in vigorous
plant growth and dry matter production which resulted in better flowering, fruiting and
pod formation and ultimately there was beneficial effect on seed yield. The findings of
this investigation confirm the observations of earlier workers Mohanty et al. (2017) in

French bean, Singh (2017) in Mungbean, Kumar et al. (2018) in Chick pea.
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Table 14. Seed vyield (kg) of Yardlong bean as influenced by integrated nutrient

management.

TREATMENTS 2020-21 2021-22 Pooled
T, RDF (100%) 105.08 100.33 102.71
T RDF + EMC+ VS 123.50 118.08 120.79
T3 125% RDF 110.33 106.17 108.25
T4 150% RDF 117.17 110.25 113.71
Ts 175% RDF 131.58 126.17 128.88
Te 125% RD +EMC+ VS 139.33 132.33 135.83
T7 150% RDF+EMC+ VS 147.25 142.25 144.75
Ts 175% RDF+ EMC+VS 143.17 137.50 140.33
MEAN 127.18 121.64 124.41

SEM+ 1.69 1.90 1.29

CD @5% 5.14 5.77 3.91

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special

87



Results and Discussion

Chapter 04

a3100d &
1eoe =
0coC =

"Juawiabeuew juslINuU pajeabalul Ag pasuanjjul se (b)) pjeiA paess 01 b4

jusweal]
SA
+IJW3 +404 +DNT +404 +DNT + 404 104 404 104 SAHDNG G.mood
%0ST-£1 %SC1-91 %SLT -S1 %0ST 71 %SCT €L +40d4 -¢L 404-T1L

fat

(3y) s|o1A poaas

88



Chapter 04 =—mm——————————————— Results and Discussion =
4.2.2 Seed germination percent (%)

In general, mean performance for seed germination (%) was higher in Kharif
2020-21 than 2021-22 (table 22). Results revealed that Application of 150% RDF +
Effective Microbial Consortia (EMC)+ Vegetable Special (VS), the treatment T7 gave
highest seed germination percentage (91.00, 89.33) followed by T8 (89.67, 88.00), T6
(88.33, 86.67), T5 (87.33, 85.00), T2 (86.67, 84.67), T4 (86.00, 83.67), T3 (85.33,
82.33) Whereas, the lowest germination percentage observed under control T1 (83.33,

81.00) during 2020-21 & 2021-22 respectively.

Significant differences were observed in pooled germination percentage among
treatments studied in the present investigation (Fig.11). Among treatments average
germination percentage was 86.15 and maximum germination percentage of 90.17 was
recorded with the T7 which is on par with T8 (88.83 %) followed by T6 (87.50 %), T5
(86.17 %), T2 (85.67 %), T4 (84.83 %) and T3 (83.83 %). Whereas, the minimum

germination percentage was observed in control (82.17 %).

The enhanced seed germination and seed vigour may be due to the favourable
C/N ratio and better availability of nutrients. Similar findings regarding integrated use
of different chemical and biofertilizers and vermicompost showed significant increase
in per cent germination, root-shoot length of seedlings and SVI compared to non-treated
plants. It has already been reported by Senthilkumar and Sivagurunathan (2012) in
cowpea, Dar et al. (2010) in okra, Mishra and Jain (2013) in Andrographis paniculata
(Kalmegh) It is evident from the results that application of 150% RDF + Vegetable
Special (VS) and inoculation with Effective Microbial Consortia showed positive effect

on seed quality.
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Table 22. Seed germination percent (%) of Yardlong bean as influenced by integrated

nutrient management.

Treatments 2020-21 2021-22 Pooled

T: | RDF (100%) 83.33 81.00 82.17
T, | RDF+EMC+ VS 86.67 84.67 85.67
Ts | 125% RDF 85.33 82.33 83.83
T, | 150% RDF 86.00 83.67 84.83
Ts | 175% RDF 87.33 85.00 86.17
Ts | 125% RD +EMC+ VS 88.33 86.67 87.50
T 150% RDF+EMC+ VS 91.00 89.33 90.17
Ts | 175% RDF+ EMC+VS 89.67 88.00 88.83
MEAN 87.21 85.08 86.15

SEM+ 0.78 0.51 0.54

CD @5% 2.36 1.55 1.65

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special
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4.2.2 100 seed weight (Seed index)

It is evident from the data presented in table 21 that, significantly maximum 100
seed weight was observed in T7 (23.42 g, 22.17 g) it was followed by treatment T8
(22.97 g, 21.90 g), T6 (21.53 g, 20.05 g), T5 (20.62 g, 19.50 g), T2 (19.20 g, 18.62 g),
T4 (18.25 g, 17.20 g), T3 (17.38 g, 17.13 g) while, minimum 100 seed weight was

observed in control T1 (16.53 g, 15.65 g) during 2020-21 & 2021-22 respectively.

It was observed from the that significantly higher pooled 100 seed weight (22.79
g) was observed in the T7 which is on par with T8 (22.43 g) and followed by T6 (20.79
9), T5 (20.06 g), T2 (18.91 g), T4 (17.73 g), T3 (17.26 g) whereas, the lowest pooled

100 seed weight was noticed under T1-control (16.09 g).

The results of present experiment prove that increased supply and higher uptake
of nutrients by plants might have stimulated the rate of physiological processes in plant
and resulted in increased seed yield. Another probable reason could be efficient and
greater partitioning of metabolites and adequate transformation of nutrients. The results
are in concurrence with the findings of Saikia et al. (2018) in French bean who reported
that increase is due to the supply of N and P through organic manures and inorganic
fertilizers along with Rhizobium and PSB and their higher uptake by plants might have
stimulated the rate of various physiological processes in plant and led to increased seed
yield. Present results are in line with Kumar and Pandita (2015) and Ashwanikumar

and Pandita (2016) in cowpea and Shrikant (2010) in green gram.
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Table 21. 100 Seed weight (g) of Yardlong bean as influenced by integrated nutrient

management.

Treatments 2020-21 2021-22 Pooled

T: | RDF (100%) 16.53 15.65 16.09
T, | RDF + EMC+ VS 19.20 18.62 18.91
Ts | 125% RDF 17.38 17.13 17.26
T, | 150% RDF 18.25 17.20 17.73
Ts | 175% RDF 20.62 19.50 20.06
Te | 125% RD +EMC+ VS 21.53 20.05 20.79
T; | 150% RDF+EMC+ VS 23.42 22.17 22.79
Ts | 175% RDF+ EMC+VS 22.97 21.90 22.43
MEAN 19.99 19.03 19.51

SEM+ 0.18 0.14 0.13

CD @5% 0.54 0.42 0.38

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special
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4.2.3 Shoot length
Data in the table 23 indicates that shoot length was highest in T7 (5.97 cm, 5.53
cm) it was followed by treatment T8 (5.67 cm, 5.03 cm), T6 (5.37 cm, 4.78 cm), T5
(5.17 cm, 4.50 cm), T2 (4.98 cm, 4.30 cm), T4 (4.83 cm, 4.27 cm) and T3 (4.57 cm,
4.03 cm) whereas, lowest was noticed under control T1(3.93 cm, 3.65 cm) during 2020-

21 & 2021-22 respectively.

The range of pooled shoot length among the treatments analysed in the present
investigation was 3.79 cm to 5.75 cm (table 23). Among the treatments maximum shoot
length was recorded in treatment T7 (5.75 cm) which is on par with T8 (5.35 cm)
followed by T6 (5.08 cm), T5 (4.83 cm), T2 (4.64 cm), T4 (4.55 cm), T3 (4.30 cm),

while the lowest pooled shoot length was recorded in control (3.79 cm).

It is evident from the data presented in the table 23 shoot length of seedling
increased with application of chemical fertilizer and bio fertilizer as seed treatment. The
results indicated significant difference for shoot length among the treatments. Similar
findings reported by Vikram and Hamzehzarghani (2008) who recorded improvement
in root and shoot length of mungbean with PSB inoculation and also reported by
Ratpiore et al. (2007) in cluster bean, Mustafa et al. (2008) in chickpea and Shrikant et

al. (2010) in greengram .
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Table 23. Shoot length (cm) of Yardlong bean as influenced by integrated nutrient

management.
Treatments 2020-21 2021-22 Pooled

T: RDF (100%) 3.93 3.65 3.79
T RDF + EMC+ VS 4.98 4.30 4.64
Ta 125% RDF 4.57 4.03 4.30
T, 150% RDF 4.83 4.27 4.55
Ts 175% RDF 5.17 4.50 4.83
Te 125% RD +EMC+ VS 5.37 4.78 5.08
Ty 150% RDF+EMC+ VS 5.97 5.53 9.75
Ts 175% RDF+ EMC+VS 5.67 5.03 5.35
MEAN 5.06 4.51 4.79

SEM+ 0.16 0.17 0.14

CD @5% 0.49 0.52 0.44

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special

95




Chapter 04 =—mm——————————————— Results and Discussion =

4.2.4. Root length
Data in the table 24 depicts that, highest root length observed in T7 (11.03 cm,
10.72 cm) followed by T8 (10.35 ¢cm, 10.33 cm), T6 (10.17 cm, 9.92 cm), T5 (9.92 cm,
9.67 cm), T2 (9.75 cm, 9.58 cm), T4 (9.50 cm, 9.30 cm) and T3 (9.08 cm, 9.00 cm),
whereas minimum was noticed in T1 (8.17 cm, 7.87 cm) during 2020-21 and 2021-22

respectively.

It was observed from the figure 23 that significantly higher pooled root length
(10.88 cm) was observed in the T7 which is on par with T8 (10.34 cm) and followed
by T6 (10.04 cm), T5(9.79 cm), T2 (9.67 cm), T4 (9.40 cm) and T3 (9.04 cm) whereas,
the minimum pooled root length was noticed under T1-control (8.02 cm). Significant
increase in the root length may be due to the availability of all nutrients essential for

growth.

Similar findings reported by Vikram and Hamzehzarghani (2008) who recorded
improvement in root and shoot length of mungbean with PSB inoculation and also
reported by Ratpiore et al. (2007) in cluster bean, Mustafa et al. (2008) in chickpea and

Shrikant et al. (2010) in greengram
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Table 24. Root length (cm) of Yardlong bean as influenced by integrated nutrient

management.

Treatments 2020-21 2021-22 Pooled

T: | RDF (100%) 8.17 7.87 8.02
T, | RDF+ EMC+ VS 9.75 9.58 9.67
Ts | 125% RDF 9.08 9.00 9.04
T4 | 150% RDF 9.50 9.30 9.40
Ts | 175% RDF 9.92 9.67 9.79
Te | 125% RD +EMC+ VS 10.17 9.92 10.04
T7 | 150% RDF+EMC+ VS 11.03 10.72 10.88
Ts | 175% RDF+ EMC+VS 10.35 10.33 10.34
MEAN 9.75 9.55 9.65

SEM+ 0.26 0.21 0.19

CD @5% 0.80 0.64 0.57

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS- Vegetable Special
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4.2.5 Seedling length
Significantly highest seedling length noticed (table 25) in T7 (15.95 cm, 15.42
cm) followed by T8 (15.67 cm, 15.30 cm), T6 (15.35 cm, 14.97 cm), T5 (14.33 cm,
14.12 cm), T4 (12.63 cm, 11.52 cm), T2 (12.00 cm, 11.62 cm), T3 (11.83 cm, 11.20
cm), whereas lowest was observed in control T1 (11.50 cm, 10.67 cm) in 2020-21 and

2021-22 respectively.

Significant differences were observed in pooled seedling length among treatments
studied in the present investigation. Among treatments average pooled seedling length
was 13.38 cm and maximum (15.68 cm) was recorded in the T7 which is on par with
T8 (15.48 cm) and followed by T6 (15.16 cm), T5 (14.23 cm), T4 (12.08 cm), T2 (11.81
cm) and T3 (11.52 cm) Whereas, the minimum pooled seedling length was observed in

control (11.08 cm).
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Table 25: Seedling length (cm) of Yardlong bean as influenced by integrated nutrient

management.

Treatments 2020-21 2021-22 Pooled

T: | RDF (100%) 11.50 10.67 11.08
T, | RDF+EMC+VS 12.00 11.62 11.81
Ts | 125% RDF 11.83 11.20 11.52
Ta 150% RDF 12.63 11.52 12.08
Ts 175% RDF 14.33 14.12 14.23
Te | 125% RD +EMC+ VS 15.35 14.97 15.16
T; | 150% RDF+EMC+ VS 15.95 15.42 15.68
Ts | 175% RDF+ EMC+VS 15.67 15.30 15.48
MEAN 13.66 13.10 13.38

SEM+ 0.16 0.11 0.10

CD @5% 0.48 0.34 0.30

NOTE: RDF- Recommended Dose of Fertilizer, EMC-Effective Microbial Consortia,

VS-VegetableSpecial
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Plate 7. Yardlong bean seed weight and root length measurement
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4.3 To work out the cost benefit ratio of using organic and chemical fertilizers:
There is a great variation in cost economics of Yardlong bean cultivation due to
application of different levels of chemical fertilizers in combination with biofertilizers

was observed (Table 26).
4.3.1. Gross returns

Combined use of 150% RDF + Effective Microbial Consortia+ Vegetable
Special given the significantly highest mean gross return with the treatment T7 (Rs.
66255, 64062.50) followed by T8 (Rs. 64557, 61970), T6 (Rs. 62792.50, 59590) , T5
(Rs. 59282.50, 56940), T2 (Rs. 55762.50, 53335), T4 (Rs. 52802.50, 49729.20), T3
(Rs. 49878, 47940) whereas lowest recorded under control T1-100% RDF (Rs. 47500,

45200) during 2020-21 and 2021-22 respectively.

Significant differences were observed in pooled gross returns among treatments
studied in the present investigation. Among treatments average pooled gross returns
was Rs. 56106.08 and maximum (Rs. 65158.75) was recorded in the T7 which is
followed T8 (Rs. 63263.75), T6 (Rs. 61241.25), T5 (Rs. 58111.25), T2 (Rs. 54548.75),
T4 (Rs. 51265.85) and T3 (Rs. 48909.00). Whereas, the minimum pooled gross returns
was observed in control (46350.00). This result in conformity with Sindhuja et al.

(2021), Hemant Kumar et al. (2018).
4.3.2. Net returns

The highest mean net returns (Rs. 44644, 44251.50) was obtained with T7
followed by T8 (Rs.42714, 41927), T6 (Rs. 41315.50, 40013), T5 (Rs. 37839.50,
37357), T2 (Rs. 34467.50, 33840), T4 (Rs. 31591.50, 30318.20), T3 (Rs. 28801,
28663), while the lowest was noticed with control T1 (Rs. 26605, 26105) during 2020-

21 and 2021-22 respectively.
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It was observed that significantly higher pooled net returns (Rs. 44447.75) was
observed in the T7 which is followed by T8 (Rs. 42320.75), T6 (Rs. 40664.25), T5 (Rs.
37598.25), T2 (Rs. 34153.75), T4 (Rs. 30954.85), T3 (Rs. 28732.00) whereas, the
lowest pooled net returns was noticed under T1-control (Rs. 26355.00). Similar
findings of enhanced profitability by use of INM treatments was reported by

Subbarayappa et al. (2009) in cowpea and Rajput et al. (2009) in French bean.
43.3B:C

An appraisal of data presented in Table 26 revealed that T7 accrued maximum
B:C value (3.07, 3.23) followed by T8 (2.96, 3.09), T6 (2.92, 3.03), T5 (2.76, 2.90),
T2 (2.62,2.74), T4 (2.49, 2.56), T3 (2.37, 2.49) whereas, the lowest B:C was recorded

under control T1 (2.27. 2.37) during 2020-21 & 2021-22 respectively.

It was observed that significantly higher pooled B:C ratio (3.15) was observed
in the T7 which is followed by T8 (3.02), T6 (2.98), T5 (2.83), T2 (2.68), T4 (2.53) and

T3 (2.43) whereas, the lowest pooled B:C ratio was noticed under T1-control (2.32).

This is due to higher total green pod yield of Yardlong bean recorded in
integrated treatment T7. These results are in agreement with the findings reported by
Patel et al. (2010) who reported that, Application of FYM @ 10 t ha® + Rhizobium
inoculation integrated with chemical fertilizer (100% RDF) fetched maximum net
returns (Rs. 1,16,640 hal) and BC (6.21) in clusterbean cv. Pusa Navbahar. This result

in conformity with Sindhuja et al. (2021), Hemant Kumar et al. (2018).
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The present investigation entitled “Effect of Integrated Nutrient Management

on yield and quality of Yardlong bean (Vigna unguiculata ssp. sesquipedalis (L.)
verdc.) ” was conducted in Zonal Agricultural and Horticultural Research Station
(ZAHRS), Keladi Shivappa Nayaka University of Agricultural and Horticultural
Sciences, Navile, Shivamogga, Karnataka during 2020-2022 with the

following objectives;

> To study the effect of integrated nutrient management on growth and pod yield

parameters.

» To study the impact of integrated nutrient management on seed yield and quality

traits.
> To workout the cost benefit ratio of using organic and chemical fertilizers.

The experiment was laid out in Randomised Complete Block Design (RCBD)
with eight treatments (Table 2) and three replications. As there is no standardized
recommended dose of fertilizer (RDF) for Yardlong bean in Karnataka, recommended
dose of fertilizer of cowpea (25:75:60 NPK, kg ha™) is considered for formulating
treatments. The variety Arka Mangala which was released from ICAR- Indian Institute
of Horticulture Research (ICAR- I1IHR), Bangalore was taken for study. Seeds are
treated with Effective Microbial Consortia viz., Azospirillium, Bacillus megaterium and
Frateuria aurania for each 10 ml were taken. Foliar spray of vegetable special
micronutrient formulation (5g/L) which is released from ICAR-IIHR, Bangalore was
sprayed uniformly on entire crop canopy at 30 and 60 days after sowing. All the
recommended package of practices except nutrient management was followed to all the
treatments. The required dose of fertilizers as per treatment schedule were calculated

and supplied to plants through different sources like Urea, Single super phosphate,
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Muriate of potash. Cultural operations were performed as per the recommendations.
Sowing of healthy treated seed was done with a spacing of 60 cm x 45 cm. Twenty four

plants from each treatment were selected randomly for observation of data.

Among growth parameters highest plant height and number of primary
branches, minimum number of days taken flowering observed in treatment 7 (T7)
consisted 150 % RDF + EMC + VS followed by T8 (150 % RDF + EMC+ VS). This
may be attributed by application of major nutrients through different levels of chemical
fertilizers, increased the photosynthetic activity, nitrogen metabolism and auxin
contents in the plants which ultimately improving the plant height and number of
primary branches and application of organic and inorganic fertilizers as well as by
Rhizobium and PSB treatment increased availability of nitrogen and phosphorus might

have resulted in minimum number of days for first flowering.

Maximum pods per plants, pod length, pod girth, average pod weight, pod yield
per plant and pod yield per 1000m? noticed in Treatment 7 consisted 150 % RDF +
EMC+ VS and followed by T8 (150 % RDF + EMC+ VS) while, lowest in control.
This may be due to the increased supply of N and P and their higher uptake by plants
might have stimulated the rate of various physiological processes in plant and resulted
in increased yield attributes and also due to the efficient and greater partitioning of

metabolites and adequate transformation of nutrients.

Lowest leaf area, total dry matter accumulation, crop growth rate, net
assimilation rate and relative growth rate observed in control treatment, while highest
in Treatment 7 consisted 150 % RDF + EMC+ VS and followed by T8 (150 % RDF +
EMC + VS) and it may be due to integrated nutrient management increased the leaf
area, which invariably enhances solar absorption there by faster photosynthesis helped

in more dry matter accumulation.
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It is established fact that organic manures improve the physical and biological
properties of soil including supply of almost all the essential plant nutrients for growth
and development of plants. Thus, balanced nutrition under favourable environment
might have helped in production of new tissues and development of new shoots which
have ultimately increased the plant height, dry matter accumulation and number of

branches per plant ultimately overall crop growth rate.

Significantly highest seed yield, seed index, germination percent, shoot length,
root length and seedling length were observed in treatment with (T7) 150 % RDF +
EMC+ VS, while lowest in control (T1). This may be due to favourable effects of
nitrogen on overall metabolic processes of the plant and might be due to its contribution
in supplying additional plant nutrients and increasing solubility of native soil nutrients.
The enhanced seed germination and seed vigour may be due to the favourable C/N ratio
and better availability of nutrients. The probable reason could be efficient and greater
partitioning of metabolites and adequate transformation of nutrients to developing plant
structures. As a result, almost all yield attributes of crop resulted into significant
improvement due to organic manures and chemical fertilizer in combination. Further,
the fact that Rhizobium inoculation increased the root nodulation through better root
development and more nutrient availability, resulting in vigorous plant growth and dry
matter production which resulted in better flowering, fruiting and pod formation and
ultimately there was beneficial effect on seed yield. Highest gross returns, net returns
and B: C ratio observed in treatment with (T7-3.15) 150 % RDF + EMC+ VS, while
lowest in control (T1-2.32). This might be due to higher agronomic and yield

parameters recorded in integrated treatment T7.
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Conclusion

The results obtained in the present study on growth, yield and economic
parameters as influenced by integrated nutrient management indicated the following
points of practical importance. Based on the results of two year experimentation, it is
concluded that conjunctive application of 150% Recommended Dose of Fertilizer
(37.50:112.50: 90 N:P:K kg/ha), Seed inoculation with Effective Microbial Consortia
(Azospirillium, Bacillus megaterium and Frateuria aurania for each 10 ml) and
spraying of micronutrient (5g/L) -Vegetable Special (IIHR) were found to be the most
promising treatment. Since, this treatment combination fetched appreciably higher
yield and net returns in Yardlong bean as compared to sole application of either

chemical fertilizer or other combination of fertilizers.
Major outcome of the present study are as follows.

= Integrated Nutrient Management practices (Organic and inorganic

combination) increased the growth and yield attributes of Yardlong bean.

= The evaluation of production economics revealed that growing of
Yardlong bean by following treatment T; — 150% RDF + Effective
Microbial Consortia + Vegetable Special (IIHR) could be the most

remunerative option with a highest benefit: cost of 3.15.

= Among compared treatments, T — 150% RDF + Effective Microbial
Consortia + Vegetable Special (IIHR) micronutrient spray, was found to
achieve the maximum productivity (21.71 t/ha) and about 71.16 percent
yield increment over control which in turn gives high returns to the

growers.
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Future line of work:

Since there is no recommended dose of fertilizer in cultivation of Yardlong bean
in Karnataka there is a need to conduct Multi Location Trails (MLT’s) under
different agro climatic zones of Karnataka for inclusion in the package of

practise recommendation.
Need to conduct farm trails under different agro climatic zones of Karnataka

Studies are required to understand the nutrient uptake and soil microbial load

under integrated nutrient management.

There is a need to create awareness about integrated nutrient management
among farming community by conducting Front Line Demonstrations (FLD’s)

and awareness programme by the Krishi Vigyan Kendras.
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Appendices —

Appendix-1. Chemical properties of soil of the experimental site at ZAHRS

Shivamogga.
Before After
Parameters _ ) Method followed
experiment | experiment
) Potentiometry
1. | Soil pH (1:2.5)
6.9 6.9 (Jackson, 1973)
Electrical Conductometry
2. o 0.22 0.21
conductivity (ds/m) (Jackson, 1973)
Walkly and Blacks
3. | Organic carbon (%) 0.38 0.38 wetoxide method
(Jackson, 1973)
. . Alkaline permanganate
A Available nitrogen
" | (kg had) 328.16 342.50 method (Jackson,
1973)
Available P20s (kg Brays extractant
5. 64.88 66.10
ha1) method (Jackson,1973)
6 Exchangeable KO Flame photometry
" | (kg hal) 218.10 210.75 (Jackson, 1973)
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Appendix-I1l.  Price of inputs and output used in calculating cost and returns
A. Inputs/ Particulars Unit Cost (Rs.)
1. Seeds Half kg 400.00
2. Fertilizers
a. Urea kg 6.00
b. Diammonium phosphate kg 27.00
c. Muriate of potash kg 29.00
d. Vegetable special kg 100.00
3. Effective Microbial Consortia 500 ml 300.00
4. Farmyard manure ton 1,250.00
5. Labour wages Per day 250.00
6. Mulch 1 m? 4.00
7. Staking (Plastic thread) kg 200.00
8. Plant protection sprays
a. Neem oil 1000 ml 320.00
b. Imidacloprid 200 ml 540.00
c. Bavistin 250 g 275.00
B. Output
Pod yield ( Sale price) 30.00
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Abstract:The present experiment was conducted during £harf 2020-21 and 2021-22 at Zonal Agricultural and Horticulrural
Research Station, Shivamogga, Kamataka, to evaluate the effect of Integrated Nutrient Management on growth and yield of
underexploited vegetable crop yardlong bean cv. Arka Mangala under naturally ventilated polyhouse, The experiment was
laid out in randomized complete block design (RCBD) with three replications and eight treatments vz, T, - 100 %
Recommended Dose of Fertilizer (RDF-25:75:60 NPE, kg ha' ), T, -100 % RDF + Effective Microbial Consortia (EMC)+
Vegetable Special (VS) , T, - 125 % RDF, T,- 150 % RDF, T,- 175 % RDF, T, - 125 % RDF + EMC+ VS, T,- 150 %
RDF+EMCHVS T - 175 % RDF+EMC+ VS, The integrated treatment combinations involve both organic and inorganic
source of nutrients which significantly influenced the growth and yield attributes, The results from the pooled data of two
year revedled that, all the growth and yield traits were markedly influenced by the integrated nutrient management practices.
Among different treatments, significantly higher plant height (247.96 cm), number of primary branches (8.54), initiation of
flowering (38.29 days), to fifty per cent flowering (43.48 days), to first harvest (52.83 days). number of pods per plant
(25.17). pod length (74.56 cm). pod girth (3.98 cm), average pod weight (35.54 g), vield per plant (664.17 g) and higher pod
yield per 1000 n¥ (2171.96 kg) were recorded with treatment 150 % RDF + EMC+ VS, Thus Integrated Mutrient
Management practices increased the growth and vield attibutes of Yardlong bean and among compared treatments,
T. *-150 Y% RDF + Effective Microbial Consortia (EMC)+ Vegetable Special (VS), found to achieve the maxinmm
productivity of Yardlong bean. The evaluation of production economics revealed that growing of Yardlong bean with said

treatment { I".) could be the most renmnerative option with a highest benefit: cost of 3.15.

Key words: Bio fertilizers, EMC, Integrated nutrient management, Rhizobinm, Yardlong bean

Introduction

Yardlong bean (Figna unguiculata subsp. sesguipedalis
L. Verde.) is amember of the Fabaceae family. Ttis an important
leguminous vegetable and mostly cultivated in China, Southeast
Asia, Central and West Africa (FAO 1993; Piluek 1994). The
Yardlong bean is considered to be one of the popular vegetable
crops in Indonesia, India Thailand, Philippines, Taiwan and
China (Rachie 1985). It is one of the most nutritious leguminous
vegetable crop. It is a rich and inexpensive source of vegetable
protein. Fresh pods are used as a green vegetable. The pods
are rich in calcim, phosphorus. sodium. and potassium and
also fair amounts of vitamin A, thiamine and ascorbic acid are
present (Piluek. 1994).

It enriches soil fertility by fixing atmospheric nitrogen.
Because of its quick growth habit it has become an essential
component of sustainable agriculture, The factors attributed
for low yield of Yardlong bean is mainly growing of Yardlong
beans under less fertile soil with low inputs or improper
application of fertilizers. Now a days increasing cost of inorganic
fertilizers and reduction in soil health with chemical fertilizers, it
is essential to replace inorganic fertilizers through organic for
sustainable agriculture. Organic sources of the plant nutrients
have been reported to umprove growth. yield and soil fertility
status. Reliance on the increased vse of chemical fertilizers and
associated hazards put back attention on organic sources which
are effective in promoting health and productivity of the soil.
Integrated management of chemical fertilizers and organic wastes
may be an important strategy for sustainable production of

4

crops. This may not only improve the efficiency of chemical
fertilizers along with their minimal use in crop production
besides increasing crop vield and improving available major
and minor nutrients (Rauftaray et al., 2003).

Ower the vears inorganic fertilizers have been widely used
worldwide to support and optimize the growth of vegetables,
However, the use of organic fertilizer has gained more importance
globally in the last few decades, due to efforts made for the
conservation of agriculture, Organic fertilizers have been shown
to help preserve natural resources and reduce degradation of
ecosystem (Mader ef . 2002; Francis and Daniel, 2004).

In commercial agriculture, the use of chemical fertilizers
cannot be ruled out completely. However, there is a need for
integrated use of alternate sources of mutrients for sustaining
the crop productivity. The integration of organic and inorganic
sources of plant nuirients has proved superior to individual
components with respect to growth. yield and quality of pulses,
In this context the stady will include integration of different
levels of organic and inorganic fertilizers for getting high
productivity in Yardlong bean which inturn helps the farmers
to get higher returns.

Material and methods

The experiment was conducted to study the effect of
integrated nutrient management on growth and yield attributes
of Yardlong bean during tharif 2021 and 2022 at ZAHRS,
Shivamogga, Karnataka, India. The location situated at 13° 58

4
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Abstract

A feld experiment was conducted to assess the effect of
inorganic fertilizer, biofertilizers, microbial consortia inoculation on yield
and quality of Yardlong bean. The study was conducted under naturally
ventilated polyhouse during Kharif 2021-22 at Zonal Agricultural and
Horticultural Research Station, Shivamogga, Karnataka, The experiment
was laid out in Randomized complete block design (RCBD) with three
replications and eight treatments viz,, Ti— 100 % Recommended Dose
of Fertilizer (RDF-25:75:60 NPK, kg ha™), T2-100 % RDF + Effective
Microbial Consortia (EMC 4+ Vegetable Special (VS) , Ts- 125 % RDF, Ts
-150 %RDF, Ts-175 % RDF, Ts- 125 % RDF + EMC+ VS, T:— 150 %
RDF +EMC+VS, Ts-175% RDF+EMC+ VS, The integrated treatment
combinations involve both organic and inorganie source of nutrients
which significantly influenced the growth and vield parameters. The
results revealed that, all the growth and vield parameters were markedly
influenced by the integrated nutrient management treatments. Among,
different treatments, significantly higher plant height (246.33), number
of primary branches (8.42), initiation of flowering (38.08d), fifty percent
flowering (43.22 d), davs to first harvest (52.58 d), number of pods per
plant (24.83), pod length (74.00 cm), pod girth (3.88 cm), average pod
weight (35.00 g), vield per plant (643.33 g) and higher pod yield per 1000
m° (213542 kg) wererecorded with treatment 150% RDF + EMC+ VS,
The workout of cost economics shows that growing of Yardlong bean
with treatment (T.) could be the most remunerative option with a highest
benefit: cost of 3.23. Thus Integrated Nutrient Management practices
increased the growth and yield of Yardlong bean and among compared
treatments, T7—150% RDF + Effective Microbial Consortia (EMC) +
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Chapter 05 === Summary and Conclusion ===

The present investigation entitled “Effect of Integrated Nutrient Management

on yield and quality of Yardlong bean (Vigna unguiculata ssp. sesquipedalis (L.)
verdc.) ” was conducted in Zonal Agricultural and Horticultural Research Station
(ZAHRS), Keladi Shivappa Nayaka University of Agricultural and Horticultural
Sciences, Navile, Shivamogga, Karnataka during 2020-2022 with the

following objectives;

> To study the effect of integrated nutrient management on growth and pod yield

parameters.

» To study the impact of integrated nutrient management on seed yield and quality

traits.
> To workout the cost benefit ratio of using organic and chemical fertilizers.

The experiment was laid out in Randomised Complete Block Design (RCBD)
with eight treatments (Table 2) and three replications. As there is no standardized
recommended dose of fertilizer (RDF) for Yardlong bean in Karnataka, recommended
dose of fertilizer of cowpea (25:75:60 NPK, kg ha™) is considered for formulating
treatments. The variety Arka Mangala which was released from ICAR- Indian Institute
of Horticulture Research (ICAR- I1IHR), Bangalore was taken for study. Seeds are
treated with Effective Microbial Consortia viz., Azospirillium, Bacillus megaterium and
Frateuria aurania for each 10 ml were taken. Foliar spray of vegetable special
micronutrient formulation (5g/L) which is released from ICAR-IIHR, Bangalore was
sprayed uniformly on entire crop canopy at 30 and 60 days after sowing. All the
recommended package of practices except nutrient management was followed to all the
treatments. The required dose of fertilizers as per treatment schedule were calculated

and supplied to plants through different sources like Urea, Single super phosphate,
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Chapter 05 === Summary and Conclusion ===

Muriate of potash. Cultural operations were performed as per the recommendations.
Sowing of healthy treated seed was done with a spacing of 60 cm x 45 cm. Twenty four

plants from each treatment were selected randomly for observation of data.

Among growth parameters highest plant height and number of primary
branches, minimum number of days taken flowering observed in treatment 7 (T7)
consisted 150 % RDF + EMC + VS followed by T8 (150 % RDF + EMC+ VS). This
may be attributed by application of major nutrients through different levels of chemical
fertilizers, increased the photosynthetic activity, nitrogen metabolism and auxin
contents in the plants which ultimately improving the plant height and number of
primary branches and application of organic and inorganic fertilizers as well as by
Rhizobium and PSB treatment increased availability of nitrogen and phosphorus might

have resulted in minimum number of days for first flowering.

Maximum pods per plants, pod length, pod girth, average pod weight, pod yield
per plant and pod yield per 1000m? noticed in Treatment 7 consisted 150 % RDF +
EMC+ VS and followed by T8 (150 % RDF + EMC+ VS) while, lowest in control.
This may be due to the increased supply of N and P and their higher uptake by plants
might have stimulated the rate of various physiological processes in plant and resulted
in increased yield attributes and also due to the efficient and greater partitioning of

metabolites and adequate transformation of nutrients.

Lowest leaf area, total dry matter accumulation, crop growth rate, net
assimilation rate and relative growth rate observed in control treatment, while highest
in Treatment 7 consisted 150 % RDF + EMC+ VS and followed by T8 (150 % RDF +
EMC + VS) and it may be due to integrated nutrient management increased the leaf
area, which invariably enhances solar absorption there by faster photosynthesis helped

in more dry matter accumulation.
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It is established fact that organic manures improve the physical and biological
properties of soil including supply of almost all the essential plant nutrients for growth
and development of plants. Thus, balanced nutrition under favourable environment
might have helped in production of new tissues and development of new shoots which
have ultimately increased the plant height, dry matter accumulation and number of

branches per plant ultimately overall crop growth rate.

Significantly highest seed yield, seed index, germination percent, shoot length,
root length and seedling length were observed in treatment with (T7) 150 % RDF +
EMC+ VS, while lowest in control (T1). This may be due to favourable effects of
nitrogen on overall metabolic processes of the plant and might be due to its contribution
in supplying additional plant nutrients and increasing solubility of native soil nutrients.
The enhanced seed germination and seed vigour may be due to the favourable C/N ratio
and better availability of nutrients. The probable reason could be efficient and greater
partitioning of metabolites and adequate transformation of nutrients to developing plant
structures. As a result, almost all yield attributes of crop resulted into significant
improvement due to organic manures and chemical fertilizer in combination. Further,
the fact that Rhizobium inoculation increased the root nodulation through better root
development and more nutrient availability, resulting in vigorous plant growth and dry
matter production which resulted in better flowering, fruiting and pod formation and
ultimately there was beneficial effect on seed yield. Highest gross returns, net returns
and B: C ratio observed in treatment with (T7-3.15) 150 % RDF + EMC+ VS, while
lowest in control (T1-2.32). This might be due to higher agronomic and yield

parameters recorded in integrated treatment T7.
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Conclusion

The results obtained in the present study on growth, yield and economic
parameters as influenced by integrated nutrient management indicated the following
points of practical importance. Based on the results of two year experimentation, it is
concluded that conjunctive application of 150% Recommended Dose of Fertilizer
(37.50:112.50: 90 N:P:K kg/ha), Seed inoculation with Effective Microbial Consortia
(Azospirillium, Bacillus megaterium and Frateuria aurania for each 10 ml) and
spraying of micronutrient (5g/L) -Vegetable Special (IIHR) were found to be the most
promising treatment. Since, this treatment combination fetched appreciably higher
yield and net returns in Yardlong bean as compared to sole application of either

chemical fertilizer or other combination of fertilizers.
Major outcome of the present study are as follows.

= Integrated Nutrient Management practices (Organic and inorganic

combination) increased the growth and yield attributes of Yardlong bean.

= The evaluation of production economics revealed that growing of
Yardlong bean by following treatment T; — 150% RDF + Effective
Microbial Consortia + Vegetable Special (IIHR) could be the most

remunerative option with a highest benefit: cost of 3.15.

= Among compared treatments, T — 150% RDF + Effective Microbial
Consortia + Vegetable Special (IIHR) micronutrient spray, was found to
achieve the maximum productivity (21.71 t/ha) and about 71.16 percent
yield increment over control which in turn gives high returns to the

growers.
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Future line of work:

Since there is no recommended dose of fertilizer in cultivation of Yardlong bean
in Karnataka there is a need to conduct Multi Location Trails (MLT’s) under
different agro climatic zones of Karnataka for inclusion in the package of

practise recommendation.
Need to conduct farm trails under different agro climatic zones of Karnataka

Studies are required to understand the nutrient uptake and soil microbial load

under integrated nutrient management.

There is a need to create awareness about integrated nutrient management
among farming community by conducting Front Line Demonstrations (FLD’s)

and awareness programme by the Krishi Vigyan Kendras.
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