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Problems faced by current-day
horticultural research require a multidisciplinary approach. ICAR-IIHR,
established in 1967 to undertake
research on various fronts of
horticulture, has come a long way in
addressing the needs of the farming
community and entrepreneurs
engaged in horticulture by developing
various technologies. As one of the
premier research institutes, it was felt
that the there is a need for introduction
of Ph.D. programme in Horticultural
Sciences at ICAR-IIHR, Bengaluru,
as an outreach program of ICARIARI, New Delhi. A Post Graduate
school in Horticultural Sciences was
established for initiation of Ph.D.
program during August, 2014. The
Institute now offers Ph.D. program in
Fruit Science, Vegetable Science,
Floriculture, and Post Harvest
Technology. A total of 92 courses in

Horticulture and allied disciplines
were offered to two batches of 30
post-graduate students. The Institute
has built up excellent infrastructure
such as buildings (including
residential accommodation for
essential staff), and laboratories with
sophisticated equipment for
specialized research needs. The fields
cover an area of 266 ha, with over
6000 collections of germplasm, and
well laid-out field experiments. The
in-house PG program has all the basic
facilities for students such as
c l a s s r o o m s , l i b r a r y, h o s t e l ,
playground, etc. Recreation facilities
have been created at the Institute main
campus itself.
All-round efforts by us are underway
to improve the facilities further. To
inculcate the habit of reading, to
motivate these young minds on the
path of research and writing/ sharing
thoughts on various aspects of
horticulture, we have embarked upon
the idea of bringing out a periodical
Newsletter, featuring contributions
made exclusively by our students.
You are viewing the inaugural issue.
My best wishes to our students in this
endeavour.
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Horticultural Science Division
INDIAN COUNCIL OF AGRICULTURAL RESEARCH
Krishi Anusandhan Bhawan-II, Pusa, New Delhi-110 012
Ph: 011-25846490; E-mail: ddg.hort@icar.org.in

MESSAGE

Date : 16-09-2016

Dr. A.K. Singh
Deputy Director General (HS)

It gives me an immense pleasure to learn that the Ph.D students of ICAR- Indian Institute of
Horticultural Research, Bengaluru are bring out a maiden edition of “Students Newsletter”, as a
part of the institute's golden jubilee conference on Horticultural Education.
I am happy to note that the young research scholars have expressed their thoughts on recent
research issues covering various aspects of horticultural sciences and the events held during their
stay at this premier institutes, is also captured vividly. Adding to this, their thoughts to bring out
their own newsletter in electronic format, synchronizing with technological interventions in
higher education is really commendable.
I congratulate all the students for their endeavour and appreciate the team of PG education for
their efforts in supporting the programme.

[A.K. SINGH]
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Horticultural Science Division
INDIAN COUNCIL OF AGRICULTURAL RESEARCH
Krishi Anusandhan Bhawan-II, Pusa, New Delhi-110 012
Ph: 011-25846490; E-mail: janakiram.kab@gmail.com

MESSAGE

Date : 16-09-2016

Dr.T. Janakiram
Assistant Director General (HS)

ICAR- Indian Institute of Horticultural Research, Bengaluru has been recognized as an outreach campus of Premier ICAR-Indian Agricultural Research, New Delhi, since the 2014-15
academic session. The institute is imparting quality teaching and research leading to the award of
Ph.D degrees in the field of Horticulture and Post-Harvest Technology.
I am happy to learn that 45 Ph.D scholars pursuing their doctoral degree in various branches of
Horticulture and Post- Harvest Technology represents the cream of young horticulture
professionals across 20 states of our country.
I am happy to note that these young minds under the able guidance of Professor and the team
of Post Graduate Education has ventured into an new arena of bringing out their own newsletter. I
am also happy to note that they were encouraged to attend seminars/conferences/workshops and
publish their research papers in accomplished journals.
On this occasion, I convey my best compliments to each one of the students for bringing out
their maiden newsletter in an electronic format , keeping in pace with the technological
developments and wish to bring many more laurels to the entire horticulture fraternity in the years
ahead.
[T. JANAKIRAM]
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Students impressions
“Let food be thy medicine…..” - Hippocrates
Jayasheela D. S , Pallavi Neha, Chethan Prasad H P and Subhash Chander

India is the second largest producer of fruits in the world,
next only to China (NHB, 2015). Fruit waste in the form
of peels, kernels and pulp residues found in industrial/
household/ hotel kitchens and trash bins contributes
significantly to the municipal solid waste. The most

Source: Vegnews images
effective options for managing fruit residues is to
recover phytochemicals/ bioactive compounds from
fruit residues, which can be used in the food/ cosmetic/
pharmaceutical industry. Bioactive compounds present
in the fruit include vitamins, minerals, carotenoids,
epicatechin, catechin, anthocyanins, quercetin and
resveratrol. Phenolic compounds are found
predominantly in the by-product. By-products of citrus
and grapes are profitable when their bioactive
compounds are extracted. Oranges, lemons, grapefruit
and mandarins represent approximately 98% of the
entire industrialized crop. Worldwide, waste in the
4
industry citrus is estimated at over 15 million tons. The

amount of residue obtained from the fruits accounts for
50% of the original whole-fruit mass, and this is
exploited by the chemical industry to extract flavonoids
and essential oils (Gowe, 2015). Citrus peel has
numerous glands that contain oil which is typically
recovered as a major by-product. Citrus fruits are high in
flavonoids and limonoids, compounds that have
garnered interest for their potential pharmaceutical
applications. Wine from grapes is an industry producing
large quantities of waste like seeds and pomace. Grape
by-products derived from the wine-making process
contain high amounts of secondary metabolites
including phenolic acids, resveratrol, flavanols, proanthocyanidins, flavonols and anthocyanins (Singh et
al.,2015).These find use as antioxidants, antimicrobials,
anti-inflammatory, anticancer and cardiovascular
protection agents; phenolic compounds are used in the
pharmaceutical, food and cosmetic industries. In fact,
inexpensive and readily available agri-food industry
waste is highly cost-effective in such applications, and is
environment-friendly.
Dementia-specific gardens
Thaneshwari and Raimani Hembrom
Dementia is a term used for describing symptoms of a
large group of illnesses related to decline in mental
ability severe enough to interfere with daily life.
Management of behaviour symptoms associated with
dementia is complex. Some strategies focus on
prevention or management by medication, while others
focus on the environment. As we age, our ability to adapt
to less-than-optimal conditions becomes more difficult,
making the role of environment increasingly important,
particularly for those who experience cognitive
difficulties and diminishing physical dexterity.
Provision of environmental support to maintain function
for as long as possible is increasingly being recognized
as a way to address psycho-social needs of individuals
with dementia. Violent behavior by dementia patients
decreased when they had access to a secure outdoor
environment. In the case of hospitals and other healthcare facilities, there is mounting evidence to show that
gardens function as effective and beneficial settings, and
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aid in fostering wellness of stressed patients/ their
family members/ caregivers and staff. Several authors
have explored the value of therapeutic gardens for
dementia residences (American Horticultural Therapy
Association ,1995).
v The key design principles of dementia specific
gardens
are: Sustainability, Accessibility,
Socialization, Meaningful activity, Sensory
stimulation, Safety.
v Use predominantly low-maintenance plants. By
designing a garden that enables users to orientate
through visual cues, they will gain a
sense of control and, in-turn, self confidence. Make
gardens accessible all-year-round by incorporating
conservatories, sun rooms, greenhouses and indoor
planting.
v Include interactive garden features that will help
bring people together, such as men's shed, raised
garden-beds, flower gardens, bird feeders and birdbaths.
v Include home-like activities in the garden to engage
users in daily chores, as they would have in their
own homes, such as posting a letter, making a
telephone call, washing the car,
gardening,
sweeping, hanging-out the washing, watering the
plants, feeding the birds and tinkering in the shed.
v Incorporate elements that evoke memories of the
user's past such as bird-baths, wheelbarrows, old
cars, farming
elements, pottery, old kitchen
utensils and old gates. Develop a garden that
stimulates the five senses through use of colour,
scent, texture, sound, taste and seasonal
change. Ensure that there is ample shade, and that
all plants are non-toxic.

Precision Agriculture
Pratiksha Kumari

Agriculture is the backbone of Indian economy and
livelihood. 'Precision Agriculture' is application of
technologies and principles to manage spatial and
temporal variability associated with all aspects of
agricultural production for improving production and
environment quality. In precision agriculture, success
depends on an accurate assessment of the variability of
the soil system, its management and evaluation in spacetime for crop production. Agronomic success of
precision agriculture has been quite convincing in crops
like sugar-beet, sugarcane, tea and coffee. Precision
agriculture has potential for economical and
environmental benefits through reduced use of water,
fertilizers, herbicides, pesticides and farm equipments.
Micro-management is the key. The 'enabling
technologies' of precision agriculture can be grouped
into five major categories: Computers, Global
Positioning System (GPS), Geographic Information
System (GIS), Remote Sensing (RS) and Application
Control. Technologies like GPS and GIS help us
understand the variability available and can give sitespecific agronomic recommendations. One must
manage the variability that renders precision agriculture
viable; and, finally, evaluation must form an integral
part of any precision farming system.
Assessing variability: A major part of precision
agriculture lies in assessing spatial variability and
observing variability in the yield of a crop in space;
observations at crop growth and development over a
growing season, called temporal variation. Hence, both
space and time statistics need to be applied in precision
farming techniques.
Managing variability: Once these variations are
adequately assessed, farmers must apply agronomic
inputs as per recommendations for management
(specific to time and space). Potential for improved
precision in soil-fertility management, combined with
application control, make precise-soil-fertilitymanagement attractive.

http://dbmas.org.au/uploads/resources/

Evaluation: The most important part of analysis of
profitability in precision agriculture is that the value is
arrived-at from application of data, and not from the use 5
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of technology per se. It emphasizes use of technology in
the most effective way possible.
Application in India: 'Tamil Nadu Precision Farming
Project' was implemented in Dharmapuri and
Krishnagiri districts covering an area of 400 ha. Highvalue crops such as hybrid tomato, capsicum, baby corn,
white onion, cabbage and cauliflower were cultivated
under this scheme. A total of 23 kinds of crops were
grown over three years, and these recorded 60%
increase in yield and 90% increase in marketable
quality. Project Directorate for Cropping Systems
Research (PDCSR), Modipuram and Meerut (Uttar
Pradesh), in collaboration with Central Institute of
Agricultural Engineering (CIAE), Bhopal, also initiated
variable-rate input application in different cropping
systems. Space Application Center (ISRO),
Ahmedabad, has started experiments in the Central
Potato Research Station farm at Jalandhar, Punjab, to
study the role of remote sensing in mapping variability
with respect to space and time. A new precision farming
centre has been established by M.S. Swaminathan
Research Foundation at Kannivadi in Tamil Nadu with
financial support from National Bank for Agriculture
and Rural Development (NABARD). This Precision
Farming Centre receives help from Arava R&D Centre
(Israel) and works with an objective of alleviating
poverty by applying PA technologies.

Introduction:
The word pre-breeding was first termed by Rick (1984),
it is defined as transferring of useful genes from exotics
or wild (unadapted sources) types into agronomically
acceptable background/breeding material (FAO, 1996).
Pre-breeding deals mainly with enhancing genetic
variability in the germplasm, which can be readily used
in regular breeding programme for cultivar
development (Lokanathan et al., 2003). Pre-breeding
aims towards generating new base population for
breeding programme, through the use of a wider pool of
genetic material (Haussmann et al., 2004). Pre‐breeding
occupies a unique and often crucial step between
PGRFA (Plant genetic resources for food and
Agriculture) conserved in collections and their use by
breeders.
Why Pre-breeding is required?
v Current limited genetic base of agriculture today is
apparently a threat to food security.
v

Reduction of Biodiversity: genetically uniform
modern varieties are replacing the highly diverse
local cultivars and landraces in traditional agroecosystems.

v

Genetic uniformity: Increases genetic vulnerability
for pests and diseases.

v

The effects of climate change: search for new
genes/traits for better adaptation.

v

Evolving pest and pathogen populations: motivating
plant breeders to look for new sources of resistance
in gene banks.

http://agritech.tnau.ac.in/pres_farm_agri.html;
Shanwad et al.( 2004)

Pre-breeding in Vegetable Crops - need of the
hour???
Nagesh, G. C.,* Bommesh, J. C., Kattula Nagaraju, Deven
Verma and Prasanth, K.
Ph.D Scholars ICAR-IIHR, Benagluru-560089
* nageshhort@gmail.com

The term pre-breeding is defined as the transferring of
useful genes from exotics or wild to desired background.
Pre-breeding is a bridge between genetic resources and
crop improvement. There is an urgent need for prebreeding as genetically uniform modern varieties are
replacing the highly diverse local cultivars and
landraces of vegetables in traditional agro-ecosystems.
6

The decision to do pre-breeding is based on the expected
efficiency and efficacy of ultimately moving the target
traits into cultivars for farmers and source of desired
gene(s). Pre-breeding is necessary, if desired genes are
available only in one of the following:
(1)

Genebank accessions those are not well-adapted
to the target environment;

(2)

Closely related wild species that are easily
crossed with the crop species and;
More distant wild species which are more
difficult to cross.

(3)
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Major applications of pre-breeding in crop
improvement:
1. Broadening the genetic base, to reduce vulnerability
2. Identifying traits in exotic materials and moving
those genes into material more readily accessed by
breeders
3. Moving genes from wild species into breeding
populations when this appears to be the most
effective strategy.
4. Identification and transfer of novel genes from
unrelated species using genetic
transformation
techniques.

Fig 1. Pre-breeding as a bridge between genetic resources and
crop improvement.

(Sharma et al., 2013)

Conclusion:
Finally, it is concluded that pre-breeding contributes to
long term benefits for breeding programmes such ascreating variability in germplasm, broadening genetic
base of existing cultivated or improved varieties,
development of pre-breeding lines for desired traits
(drought or cold tolerant), which may be used in
breeding programme for cultivar development and the
pre-bred material developed will be conserved in the
germplasm for future use of breeding vegetables.

Future Prospects:
v

Urgent need for collection, characterization and
documentation of wild species, including crop wild
relatives, due to increased likelihood of extinction
for narrowly adapted and endemic species.

v

There is an increased demand for novel genes in
germplasm/ genebanks collections for adapting
agriculture to biotic and abiotic stresses, including
the need of effective screening of germplasm for
different characters like, quality traits and
biofortification.

v

The potential of genetic transformation technique
could be exploited to transfer the desired gene(s)
form the tertiary gene pool and/or beyond.

v

New breeding strategies and bioinformatics tools are
required to use the information gathered from
genetic and genome analysis programs for dealing
with complex traits more effectively.

Fig 2. Schematic representation of Pre‐breeding strategies

Fruit-based cropping systems for livelihood
security
P.K. Nimbolkar, Subhash Chander, B. Shiva and Sunil Kumar

Fruit-based cropping systems serve as an alternative
approach for fruit production. These not only provide
income throughout the year but also fulfill the basic
needs in addition to nutritional security. It enhances the
crop productivity by improving soil fertility with the
help of intercrops. The changing climate, leads to
increase in global warming temperature which
dangerously affect the cultivation of crops in arid and
semi-arid regions where, fruit based cropping system
can be adopted successively.
Components of fruit-based cropping system
Main crops constitute commercialized fruit species
with a large canopy-size and prolonged juvenile /
productive phases, for example, mango, aonla, ber,
sapota, litchi, guava, etc.
Filler crops are fruit species precocious in nature,
prolific bearers of a short stature; the main aim of using
filler crops is to generate additional income during the 7
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juvenile and initial-bearing stages of the main crop like
papaya, banana, pomegranate, phalsa, lime, fig, etc.
Intercrops occupy less space. These are grown as per
climatic conditions and socio-economic suitability, eg.,
leguminous crops, safed musli, Rauvolfia, turmeric and
ginger.
Fruit-based cropping systems
Directorate of Research on Women in Agriculture
(DRWA), Bhubaneswar, has developed horticulturebased cropping models with mango, guava, minor fruits,
coconut, cashew nut, and also horti-silvi-pastoral
models. Most of the farmers of Meghalaya preferred a
fruit and fodder system incorporating pineapple and
guava with mulberry for sericulture, and vegetables or
rice. Regions where soil conditions are better and where
supplemental irrigation facilities are available, litchi
(Litchi chinensis) based models, with guava (Psidium
guvajava) as the filler crop, can be grown intercropped
with French bean (Phaseolus vulgaris) or cowpea
(Vigna sinensis).
(Awasthi et al, 2010)
Ber based system:
Ber should be grown as over-storey component in this
system, and groundnut, wheat, cluster bean, mustard
and Indian aloe as the ground-storey component.
Growing vegetable crops, pearl millet, moth bean,
cluster bean or gram between trees of Ziziphus
rotundifolia and Ziziphus mauritiana is an ancient,
traditional practice in arid regions of India.
Aonla-based system:
Aonla is an important fruit crop of the arid and semi-arid
regions. Suggested models are: (i) M1:
Aonla–Ber–Brinjal–Moth bean–Fenugreek,and (ii) M2:
Aonla–Prosopis–Suaeda–Moth bean–Mustard. NRC
for Agroforestry, Jhansi, made efforts to develop aonlabased cropping systems using various fruit-tree varieties
like Chakaiya, Kanchan, Krishna and NA-7, with
subabul (Leucaena leucocephala) as a multi-purpose
tree, and black gram (Vigna mungo) as an intercrop in
rain-fed areas.
Khejri-based system:
The main crop is khejri (Prosopis cineraria), whereas,
filler crops like ber (Ziziphus rotundifolia), lasoda
(Cordiamyxa sp.), pilu (Salvador aoleoides) and ker
(Capparis decidua), and intercrops such as jowar, pearl
8 millet, sesame and legumes should be grown. In the arid

regions, mainly moth bean and cluster bean can be
grown as intercrops between scattered khejri trees. In
Haryana, most farmers prefer barley, pear millet, toria
and chickpea as intercrops in this type of system.
.Lasoda-based system:
This system involves growing lasoda (Cordiamyxa sp.)
trees as the main crop, with intercrops like pearl millet
(Pennisetum typhoides), cluster bean (Cyamopsis
tetragonoloba), taramira (Eruca sativa) and vegetables
in rain-fed areas, whereas, rapeseed, mustard (Brassica
spp.), wheat (Triticum aestivum) and green gram (Vigna
radiata) can be grown in the irrigated areas.

Intercropping of Phalsa in Aonla

Lime, Guava and Pumello

Source: http://www.slideshare.net/DrParshantBakshi/intercropping-in-fruit-crops

Leaf tissue analysis: A diagnostic tool for
determining nutrient needs in fruit crops
Subhash Chander, P.K. Nimbolkar, Shaili Kumari and
Jayasheela D. S.

Nutrient composition in the fruit is a major component
of soil and crop management systems. In perennial fruit
crops, leaf analysis is superior to soil testing for
determining optimal fertilization. Tissue analysis is
considered to be a more direct method of plant nutrition
status evaluation than soil analysis, but the method
necessarily involves a well-defined plant-part analysis.
Several methods for nutritional diagnosis using leaf
tissue analysis have been proposed / used, including
Critical Value (CV), Sufficiency Range Approach
(SRA), Diagnosis and Recommendation Integrated
System (DRIS) etc.
Leaf sampling
Leaf tissue analysis is used as diagnostic tool for
detecting hidden hunger and nutrient deficiencies of
plant before the deficiency symptoms become visible.
Sample young plantings every 2-4 years, and, mature
plantings every 3-5 years. Each sample should contain
about 100 leaves. Take leaves from all sides of plants.
Orchard factors affecting the results of leaf analysis are
dry seasons, competition of weeds, water logging and
crop load.
(Source: Hanson and Hull, 1994)
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Leaf sampling technique in important fruit crops
Crop

Age, stage, position and other
specifications

Crop

Collect 4 to 7 month old leaves from the middle
portion of the shoot (non-flowering cluster)

30

Plant-part to be sampled

Mango

Leaves, including petiole

Banana

20 cm of leaf lamina on both sides
of the midrib at the center of petiole

3 fully-open leaf (about 20 days old)

20

Guava

Leaf

Third pair of leaf (from the growing tip), to be
sampled in August or December

30

Grape

Petiole

At bloom stage, position: 5th leaf from the
base

200

Pomegranate

Leaf

8th pair of leaves (from the growing tip) from
the new flush

100

Custard apple

Leaf with petiole

5th leaf from the growing tip, in the month of
May from the new flush

50

Litchi

Leaf

2 pair of leaflets from the tip

50

Papaya

Petiole

6th fully-open leaf can be collected 3rd month
onwards

20

Passion fruit

Leaf

Leaf opposite the last flower open at bloom
stage

50

2

rd

nd

(Source: Spectrum Analysis Inc, 2009)
Biological control: Eco-friendly tool for insect-pest
management in horticultural crops
Shaili Kumari, Subhash Chander, Banoth Shiva and
Bhanumurthy K C

Biological control has been the most significant
approach for plant health management during the 20th
Century, and involves a wide range of organisms
including predators, parasitoids and entomopathogens
(bacteria, fungi, nematodes, and viruses). All-India Coordinated Research Project (AICRP) on Biological
Control of Crop Pests and Weeds was established in
1977, with 10 Centres under the aegis of Indian Council
of Agricultural Research (ICAR) for conducting
research on biological control in different parts of the
country. Basically, there are four types of biological
control: classical, inundative, inoculative and
conservation types. In the classical type, a natural
enemy is collected from the location where the pest has

originated, and is introduced into the new environment
to control the invasive pest species(Siddiqui and
Mahmood.,1996). Inundative type of biological control
entails mass production of the natural enemy and its
release into the field, without permanent colonization.
In the inoculative type, the natural enemy is released
with an expectation of recycling its population, without
permanent establishment (which is why the organism is
released after a long gap between two seasons or years).
Lastly, the conservation type of biological control
involves protection of the natural enemy in its
environment (Akhtar and Mallick., 2000).
Predators and parasitoids
Ladybird beetle, Cryptolaemus montrouzieri
(Coccinellidae), is the most well-known predator of
sucking pests, owing to its polyphagous nature. It
regulates the pest population singly or with other 9
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predators / parasitoids. Ladybird beetles feed on fungal
growth (mildews) on leaves of plants, or on tetranychid
mites, whiteflies, cottony cushion scale, mealy bugs and
aphids.The predator, Nesidiocoris tenuis, preys on insect
pests such as whiteflies and mites in horticultural crops
like lettuce, cabbage, etc. Orius insidiosus, an anthocorid
predator (reared on various diets including factitious
host eggs, nymphs, adults, and pollen) effectively

controls thrips and mites infesting horticultural crops.
The egg parasitoid, Trichogramma ostriniae, controls
European corn borer. T. chilonis is used for management
of tomato and brinjal borer. Acerophagus papayae is a
potential parasitoid of papaya mealy bug (Annual
Report IIHR) .

List of entomopathogens
Nematodes

Steinernema carpocapsae ,Steinernema scapterisci, and Photorhabdus luminescens

Bacteria

Pseudomonas mendocina, P. pseudoalcaligenes and Bacillus thuringiensis

Fungi

Isariafum osorosea, Beaveria bassiana and Metarhizium sp.

Viruses

Baculovirus and Nuclear Polyhedrosis Virus (NPV)

Source:(Blackburn et al.,2016)

Biological control agent

Pathogen/s

Coniothyrium minitans

Sclerotinia sclerotiorum and S. minor

Gliocladium virens (Trichoderma virens)

Pythium ultimum and Rhizoctonia solani

Trichoderma harzianum Strain T22

Fusarium crown and root rot, R. Solani, R. Solani

Streptomyces griseoviridis Strain K61

Fusarium wilt , P. aphanidermatum

Gliocladium catenulatum Strain J1446

Damping-off caused by Pythium and Rhizoctonia

Fusarium oxysporum Strain Fo47

Damping-off, seed rot, root rot and wilt pathogens

Bacillus subtilis

P. aphanidermatum and P. nicotianae, F. oxysporum f. sp. radicislycopersici

10 Source:( Paulitz and Belanger ,2001)
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Bioagents (predators and parasitoids)

Cryptolaemus montrouzieri on mealy bug

Anthocorid nymph feeding on a mite

Dr. N.K. Krishna Kumar, Deputy Director General (Horticultural Science), while
addressing I & II Year students, called upon them to articulate themselves in
various areas of research by making use of the best available resources on the
campus and the highly-trained faculty of ICAR-IIHR.

Acerophagus papaya

Papaya mealy bug

Armigera chilonis

Helicoverpa Trichogramma

Source : IIHR and NBAII images

Assistant Director General (Horticultural Science)
addresses ICAR-IIHR students
Dr. T. Janakiram, Assistant Director General
(Horticultural Science) addressed the students on 09
September 2015. While congratulating the students for
becoming a part of the ICAR-IIHR fraternity, he called
upon them to undertake breakthrough research in key
areas of horticulture crops and make visits to other
research organizations/ industries/ farms nearby for
gaining exposure and to enrich their knowledge. On this
occasion, Dr. Som Dutt, Editor, Indian Journal of
Agricultural Sciences, and Indian Horticulture, New
Delhi, delivered a special talk on “Principles of writing
scientific articles in research journals” for the benefit of
I and II Year Ph.D. students.

Events
Deputy Director General (Horticultural Science)
addresses ICAR-IIHR students
The second batch of ICAR-IIHR commenced on 08
August 2015 with 16 new students (three each in Fruit &
Horticulture Technology and Floriculture & Landscape
Architecture, six in Vegetable Science, and four in PHT)
were admitted into the Ph.D. degree programme under the
Outreach Program of ICAR-IARI, New Delhi.

Director and Professor, ICAR-IIHR, addresses
ICAR-IIHR students
Dr. M. Anandaraj, Professor, ICAR-IIHR, addressed
the students 08 October 2015 and reviewed research
work of all the 15 Senior Ph.D. students in presence of
Dr. Sanjay Kumar Singh, Professor (FHT), ICARIARI, and Faculty Members of the respective
disciplines, when the first ever Outline of Research
Work (ORW) Seminar of students was held.
11
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Secretary, DARE and D.G., ICAR addresses ICAR-IIHR
students

Dr. S. Ayyappan, Honorable Secretary, DARE and D.G.,
ICAR addressed the students on 01 November 2015.
The meeting was also attended by Dr. N.K. Krishna
Kumar, Deputy Director General (Horticulture
Science). After a brief introduction about IARI-IIHR
Ph.D. Outreach Programme at ICAR-IIHR and students
performance by Dr. R. Venugopalan, Chairman, PG
Education during the I year, D.G. appreciated the
progress made by the students. He also called upon
ICAR-IIHR Scientists to be well-prepared in all the
facets of education ahead of the possibility of ICARIIHR becoming a Deemed University.

12

Director and Professor, ICAR-IIHR addresses
students
Dr. M.R. Dinesh, the new Director/Professor, addressed
the students on 01 March, 2016. In his maiden address,
he called upon the students to undertake cutting-edge
research in key areas of horticulture crops.

Student participation in International Women's Day
programme
International Women's Day was celebrated at ICARIIHR on 08 March 2016. The programme was presided
over by Director, Dr. M.R. Dinesh. PG students actively
participated in the cultural programme, which was
scheduled for the afternoon.

Teachers' Day celebration
Teachers' Day was celebrated on 05 September 2015 by
PG students at ICAR-IIHR to acknowledge the hard
work put in by the loving teachers, in shaping the
students' future. Teachers play a major role in making
their students responsible citizens of tomorrow. It is
impossible to imagine student life without teachers. The
first batch of Ph.D. students invited all the scientists of
IIHR individually to the event, with handmade
invitation cards. Performances of the students
exclusively for teachers were memorable by way of
dance, music, games and skit presentation. The students
took great pains to ensure that the teachers enjoyed
every minute showcasing their talent.
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Educational Tours
A six-day long student tour to Mysore, Chetalli,
Coonoor, Ooty (Udhagamandalam) and Kodaikanal,
accompanied by Drs. Sankaran and Linta Vincent, was
organized beginning 13th February 2016. Student's visit
to ICAR-IIHR Regional Station CHES, Chettalli,
Kodagu, gave an opportunity to update knowledge on
production of kokam, avocado, cashew, litchi, Coorg
mandarin, baby mandarin, mangosteen, Citrus grandis,
Malayan apple, durian, rambutan, etc., In Ooty students
have visited Horticulture Research Station of Tamil
Nadu Agricultural University. A number of minor,
exotic vegetables like lettuce, celery, Chinese cabbage,
broccoli, parsley, great-headed garlic, etc. are
maintained here. At Central Potato Research Station,
learnt about nematode management strategies, true
potato seed production and evaluation of varieties; In
the Ooty Botanical Garden, seen a number of temperate
flowers for the first time, viz., azaleas, gardenia,
hydrangea, iris, pansy, petunia, daisy and
rhododendron; In Coonoor, visited Tamil Nadu State
Pomological Station spread over 10.46 ha, the aim of
this institute being production of planting material of
temperate fruits like apple, peach, white sapota,
nectarines, pear, persimmon, etc; visited Sim's park
and State Horticulture Processing Unit and learnt about
value-addition in fruits.

4. International Conference on Vertical Farming,
Hotel Taj West End, Bengaluru, 02-03 November
2015.
5. National Conference on Global Research Initiative
for Sustainable Agriculture and Allied Sciences,
RVSKVV, Gwalior, M.P., 12-13 December 2015 .
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National Seminar on Chilli and Turmeric:
Challenges and Opportunities, UHS, Bagalkot,
Karnataka, 08-09 January, 2016.

7. National Conference on Genetics and Cytogenetics,
UAS, Dharwad, Karnataka, 01-03, February 2016.
8. Uttarakhand State Science and Technology
Congress, UCOST Campus, Vigyan Dham, Jhajra,
Dehradun, 10-12 February 2016.
9. National Conference on Floriculture and
Landscaping for Urban and Rural Prosperity, ICARIARI, New Delhi, 28-29 February 2016.
10. National Seminar on Strategies for Conservation,
Improvement and Utilization of Underutilized
Fruits, IIHR, Bengaluru, 25-27 November 2014.
11. Agricultural Graduate Students Conference on
“Impact of Climate Risk on Agricultural and
Horticultural Productivity” TNAU, Coimbatore,
Tamil Nadu. 13-14 May 2015.
12. Indian Horticulture Congress (organized by
Horticultural Society of India), TNAU, Coimbatore.
Paper presentation in Conferences/ Symposia/
Seminars/ Workshops

Participation of IARI-IIHR students in Conferences/
Seminars/ Symposia/ Workshops
1. National Meet on Distant Hybridization in
Horticultural Crop Improvement, ICAR-IIHR,
Bengaluru, 22-23 January 2015.

Ajay Kumar Pandav, Rana, M.K., Manoj Kumar Nalla
and Tarique Aslam. Effect of micronutrients on seed
vigour index and electrical conductivity (µS cm-1) of
eggplant cv. HLB 12 in National Seminar on Agriculture
Resource Management for Sustainability and EcoRestoration, 11-13 March 2016.

2. International Symposium on Phytophthora:
Taxonomy, Genomics, Pathogenicity, ICAR-IIHR,
Bengaluru, 09-12 September 2015.

Ashish Kaushal, Anita Singh and Jeena, A.S. 2016.
Molecular characterization of tomato (Solanum
lycopersicum L.) genotypes using SSR markers. 10th
Uttarakhand State Science and Technology Congress,
Vigyan Dham, Dehradun, 10-12 February, 2016.

3. Resistance and Disease Management, ICAR-IIHRBengaluru, 09-12 September 2015.

Aswath, C. and Thaneshwari. 2016. New Dynamics in
Breeding of Horticultural Crops. International 13
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Symposium on Sustainable Horticulture. Mizoram
University, Mizoram, India. 14-16 March, 2016.
Aswath, C. and Thaneshwari. 2016. New dynamics in
breeding of horticultural crops. Global Conference on
Perspective of Future Challenges and Options in
Agriculture. Jain Hills, JISL Jalgaon, Maharashtra. 2831 May 2016.
Aswath, C. and Thaneshwari. 2016. Horticulture
breeding: A new way forward. 9th NABS national
conference on “new biological researches: opportunities
and challenges for sustainable development”.. School of
energy, environment and natural resources, Madurai
Kamaraj University, Madurai and National Academy of
Biological Sciences (NABS), Chennai. 11-12, August
2016.
Banoth Shiva, P.K., Nimbolkar and Sunil Kumar, 2015.
Empowering urban areas to become nutritionally selfsufficient by adopting vertical cropping system,
International Conference on Vertical Farming, Hotel Taj
West End, Bengaluru, 02-03 November 2015.
Bhargav, V., Rajiv Kumar, Yadav, R.K. and Kumari, P.
2015. Sustaining life through vertical farming.
International Conference on Vertical Farming, Hotel Taj
West End, Bengaluru. 02-03 November 2015.
Hembrom, R. and Rao, T.M. 2015. Skyscraping
gardening - Revolution on Rise. International
Conference on Vertical Farming, Hotel Taj West End,
Bengaluru, 02-03 November 2015.
Hemlata, Manjunatha Rao, T., Ishan Yadav and
Prathiksha Kumari. 2015. Vertical Gardening Prospects
and Challenges in India, International Conference on
Vertical Farming, Hotel Taj West End, Bengaluru, 02-03
November 2015.
Jayasheela, D.S., Shivakumar, Nagesh, G.C. and Pintu
Roy Vattakunnel 2015. Nanotechnolgy: a tool to reduce
the post-harvest losses in fruits and vegetables.
International Conference on Recent Advances in
Bionano-science and Technology, Hindustan college of
Arts and science Coimbatore, 25-26 February 2015.
Jayasheela, D.S., Sreekal, G.S., Shivakumar, Nagesh,
G.C., and Keerthishree, M., 2015. Evaluation of
14 sanitizing agents in Coorg Honeydew papaya for local

market. Science and Technology Conference on Science
and Society, Karnataka Science and Technology
Academy, Bangalore, 16-17 January 2015.
Kattula Nagaraju, Bommesh, J.C., Nagesh, G.C., and
Prashanth, K. 2015. Verticrop for food and
environmental security. International Conference on
Vertical Farming, Hotel Taj West End, Bengaluru, 2-3
November, 2015 .
Kattula Nagaraju, Pitchaimuthu, M., Bommesh J.C. and
Gayathri, M. 2015. Exploitation of advanced molecular
cytogenetic tools for crop improvement: A review.
National Conference on Genetics and Cytogenetics,
UAS, Dharwad, Karnataka, 01-03 February 2016 .
Kumari, P., Hembrom R. and Thaneshwari. 2015.
Hanging baskets: Because we are going vertical.
International Conference on Vertical Farming, Hotel Taj
West End, Bengaluru, 02-03 November 2015.
Madhavi Reddy, K., Singh, T.H., Yadav R.K. and
Venkatachalapati, V. 2015. Advanced breeding
strategies for biotic and abiotic stress tolerance in chilli
and bell peppers. ICAR- Winter School on Advanced
Breeding Strategies for Biotic and Abiotic Stress
Tolerance in Vegetable Crops, IIHR, Bangalore, 08-28
October 2015.
Manoj Kumar Nalla, Rana, M.K., Ajay Kumar Pandav
and Tarique Aslam. 2016. Studies on variability,
heritability and genetic advance in tomato (Solanum
lycopersicon L.). National Seminar on Agriculture
Resource Management for Sustainability and EcoRestoration, Central inst. For Arid Horticulture,
Bikaner, Rajasthan, 11-13 March 2016.
Nagesh, G.C., Bommesh, J.C., Nagaraju, K. and
Prashanth, K. 2015. Vertical farming: Revolutionizing
food production. International Conference on Vertical
Farming, Hotel Taj West End, Bengaluru, 02-03
November 2015.
Nagesh, G.C., Mulge, R., Shivakumar and Jayasheela,
D.S., Heterosis and combining ability studies in okra
[Abelmoschus esculentus (L.) Moench.] for yield and
quality parameters. Science and Technology
Conference on Science and Society, Karnataka Science
and Technology Academy, Bangalore, 16-17 January
2015.
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Neelam Thakur, Thaneshwari, Hemlata, Raimani and
Pratiksha Kumari. 2015. Vertical Farming: A Concept for
Urban Landscape' International Conference on Vertical
Farming, Hotel Taj West End, Bengaluru, 02-03
November 2015.
Neha, P., Jatav, V., Prasad, K., Chandar, S. and Bhandari,
N.S. 2015. Vertical Farming: A future breath for
agriculture. International Conference on Vertical
Farming, Hotel Taj West End, Bengaluru, 02-03
November 2015.
Pandiyaraj, P., Singh, T. H. and Yadav, R. K.,
2016.Doubled haploid in chilli. In National seminar on
Chilli and Turmeric: Challenges and Opportunities at
UHS, Bagalkot, Karanatka, 08-09 January 2016.
Prasanth, K, Bommesh J.C. and Jayasheela. 2015.
Vertical farming: a solution for future agriculture.
International Conference on Vertical Farming, Hotel Taj
West End, Bengaluru, 02-03 November 2015.
Rao, E.S., Thontadarya, N. and Nagesh, G.C. 2015.
Breeding Muskmelon and Watermelon for Resistance to
Biotic and Abiotic Stresses. In ICAR- Winter School on
Advanced Breeding Strategies for Biotic and Abiotic
Stress Tolerance in Vegetable Crops, IIHR, Bangalore,
08-28 October 2015.
Shaili Kumari, Nagaraja, A., Rakesh Singh and Manish
Srivastav. 2015. Characterization of guava genotypes
using SSR markers. World Congress on Biotechnology,
New Delhi, October 5-7 2015.
Shaili Kumari, 2015. Clean-tech technology in vertical
farming. 2015. International conference on vertical
farming, at Taj West End Bengaluru, 2-3 November 2015.
Subhash Chander, Shaili Kumari, Jagadeesha, M.,
Nimbolkar, P.K. and Shiva, B. 2016. Future research
strategies for optimizing litchi production under changing
climate scenario in India. 5th International Symposium on
Lychee, Longan and other Sapindaceae Fruits, Bihar
Agricultural University, Sabour, Bihar, 1-3 June 2016.
Sudeep, H.P., Shivakumar and Nagesh, G.C.,2015.
Evaluation of gladiolus (Gladiolus grandiflorus
genotypes under hill zone of Karnataka. Science and
Technology Conference on Science and Society,
Karnataka Science and Technology Academy, Bangalore,

16-17 January 2015.
Tarique Aslam, Sujayasree, Pranay Kumar, O.J. and
Ajay Kumar Pandav. 2016. Biology of thrips,
Scirtothrips dorsalis Hood. on chilli. National Seminar
on Chilli and Turmeric: Challenges and Opportunities,
Univ. of Hort. sciences Bagalkot, 08-09 January 2016.
Thakur, N., Thaneshwari, Hemlata, Raimani and
Pratiksha. 2015. Vertical gardening: A new concept for
urban landscaping. International Conference on
Vertical Farming, Hotel Taj West End, Bengaluru, 0203 November 2015.
Thaneshwari. 2015. Vertical farming in Hesaraghatta a glimpse. International Conference on Vertical
Farming, Hotel Taj West End, Bengaluru, 02-03
November 2015.
Yadav, R.K., Bhargav, V., Nimbolkar P.K. and Kumar,
M. 2015. Vertical farming: Boon and challenge for the
future. International Conference on Vertical Farming,
Hotel Taj West End Bengaluru, 02-03 November 2015.
BIOPLASTIC CONTAINERS FOR
SUSTAINABLE NURSERY PRODUCTION
Raimani Hembrom, Pratiksha Kumari and Thaneshwari

In nurseries, plants are raised in single use petroleum
based plastic containers and 98% of these turn into nonbiodegradable and non-renewable solid waste,
polluting our environment. To achieve sustainability in
nursery production, biocontainers have emerged as an
alternative to petroleum based plastic containers which
are eco-friendly (Schrader et al., 2015). Biocontainers
made from materials such as coconut coir, paper, peat
and wood, etc., are biodegradable but don't fulfill the
criteria for durability as in case of plastic containers.
According to McCabe et al. (2014) fiber containers
coated with biodegradable materials like bio-derived
polyamide, polyhydroxyalkanoate, polylactic acid and
polyurethane have improved water use efficiency and
durability resulting in enhanced growth and quality of
plants. They provide similar or even better utility as
plastic containers but with additional benefits. They are
non-toxic, cost effective, light weight and most
importantly don't persist in environment like plastic
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containers. Biocontainers can be fabricated according to
their degradability suitable for short, medium and long
cycle crops. For short and medium cycle crop, paper fiber
containers coated with polyurethane are promising.
Polyhydroxyalkanoate and polylactic acid are polymers
produced during microbial disintegration of plant-based
carbohydrates which are the most commonly used
bioplastics. Various biocomposite containers of different
ratios can also be used to intensify the purpose of
biocontainers e.g. polyhydroxyalkanoate + soy,

polyhydroxyalkanoate + starch, polylactic acid + soy
and polylactic acid + lignin. Soy-based biocontainers
have the ability to release nitrogen into soil thereby
improving root development of the plants. High cost of
polyhydroxyalkanoate makes it less preferable and
hence polylactic based containers are more affordable.
These biocontainers impart less impact on the
environment and hence promotes sustainable nursery
production.

Table: Comparison of different biocontainers with control (Schrader et al., 2015).
Container (11.4 cm diameter)

Cost per container (Rs.)

Degradation % in 6 months

Petroleum based plastic container (control)

186

0

Polylactic acid + Soy 50%

229

45

Polylactic acid + Lignin 20%

234

0

Polyhydroxyalkanoate + Soy 33%

345

86

Polyhydroxyalkanoate + Starch 10%

485

15

Paper fiber (uncoated)

51

14

Paper fiber with one coat polyurethane

85
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