
The Institute has trained and

competent manpower for offering

advanced post graduate courses in

various branches of horticultural

sciences and for guiding post-

graduate students research. Apart of

ICAR-IARI out-reach campus

program, during the inaugural yearof

2014-15, as many as, 92 scientists

across 21 disciplines and 22 scientists

in Horticulture were recognized  as

faculty for teaching and guiding

students. For effective monitoring of

post graduate activities, Board of

Studies was put into place, which has

members including a student's repre

sentative. The online 'PG School

Management System' of ICAR-IARI

was extensively adopted to ensure

smooth  c oord ina t ion  in  t he

programme.

The 'Post Graduate School' of
Horticultural Sciences is presently
offering Ph. D program in the
disciplines of Fruit Science,
Vegetable Science, Floriculture &
Landscape Architecture and Post
Harvest Technology, as an out reach
program of ICAR-IARI, New Delhi.
The second batch of ICAR-IIHR
commenced on 08.08.2015 with a
total 16 students (three in Fruit &
Horticulture Technology, six in
Vegetable Science, four in PHT and
three in Floriculture & Landscape
Architecture) were admitted to pursue
Ph. D degree program, as an out reach
program of ICAR-IARI, New Delhi.

As the students of first batch have
stepped into research mode, their
research problems were carefully
identified through Board of Studies.  I
am sure excellent results would come
out of their studies.

Starting of the Newsletter is a right
step in the direction of providing a
platform for the young minds to
express scientific matters pertaining
to horticulture. I wish the students all
success in their endeavours.
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 Potassium for Quality Fruit Production
Subhash Chander, Shaili Kumari, P. K. Nimbolkar and Shiva Banoth

Students impressions

Plants need nutrients for growth and
development. There are total 17
nutrients i.e., macro (C, H, O, N, P, K,
Ca, Mg, S) and micronutrient (Zn, Fe,
B, Mo, Mn, Ni, Cu), which are
essential for plant's metabolic and
other processes. Perennial crop like
fruit trees, need continuous supply of
nutrients for quality produce. Among
all the nutrients, potassium has
immense role in improving fruit
quality that's why it is known as
“Quality Element.” Plants uptake
potassium from soil, its uptake is
influenced by several factors like soil
moisture, soil pH, soil type, available
potassium form, presence of other
elements etc.Potassium besides

quality also provides resistance
against diseases, insect pests, drought
and cold stresses. Availability of
potassium in soil facilitate uptake of
nitrogen as well as other elements.

Potassium sulphate or sulphate of
potash (SOP) and potassium chloride
(KCl) are two major potash fertilizers.

Potassium  sources and its
application

KCl contains 60% K O while in
sulphate of potash contains 50% K O.
Potassium chlorideis most widely
used K fertilizer (99%) as, it is less
expensive. Some fruit crops like
mango, banana, grapes etc. are
sensitive to chloride toxicity so, for
these crops SOP is recommended.
Potassium is needed in more quantity
during fruit development phase, so its
application during this stage improves
fruit growth and development. There
are different ways of K application
i.e., foliar, soil mixing, fertigation or
h y d r o p o n i c .  P o t a s s i u m  h a s
instrumental role in obtaining quality
fruits
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Role of K in physiological processes influencing fruit quality

Effects of potassium on quality improvement of fruit crops.
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Attributes

Crop quality

Nutritional value
of crops

Food appearance

Processing quality

Remarks

K is required to ensure nutritional (vitamin C and sugar content), organoleptic (taste, odor and
feel), physical (Fruit shape, size, colour, pulp thickness) quality also hygienic and functional
properties of crop.

K plays important role in synthesis of Protein, oil content, starch, mineral components,
vitamins and fiber content of fruits.

Fruit size, pulp and peel thickness, juice colour, aril colour and rind colour, reduce fruit
disorders (Citrus- plugging, creasing, splitting; Banana- poor filling of fingers), fewer
incidences of pests and diseases.

K influencing total acidity and wine colour in grape wine, improve banana chips quality (Taste
- by influencing starch/sugar level; Colour), fruit drinks (Squash, RTS) and dehydrated slices of
the fruit.



Horticulture Biocolorants: “Future perspective for
Food, Health and Textile Industry”
Narendra Singh Bhandari, Sunil Kumar and Vinod Jatav

India has a rich biodiversity of horticulture germplasm
resources with more than 500 dye-yielding plant
species. Various parts of these plants like roots, stems,
barks, leaves, flowers, fruits and seeds may contain
colouring matter which can be exploited in food,
medicine and textile industry. Plant based dyes such as
indigo, saffron, and madder were raised commercially
for textile industry in Asia and Europe. They have also
been observed to posses antineoplastic, radiation-
protective,  vasotonic, vasoprotective, anti-
inflammtory, chemo- and hepatoprotective activities.

Colours derived from minerals (lead chromate, copper
sulphate) may cause serious health problems and
environment hazardous effects. Thus, in the last few
decades, synthetic additive have been severely
criticized, and consumers show reluctance towards
these products, consequently they prefer to use the
natural colorants. .

The colorants that occur naturally in food plants have
been the source of the traditional colorants of raw as
well as the processed food. However, they can also be

NEED FOR BIOCOLORANTS

Biocolourants and their potential sources

obtained from microorganisms and animals. The main
pigments and their potential natural sources are
discussed below.

These are lipid-soluble, yellow–orange–red pigments
found in all higher plants. The most important
carotenoids are carotenes  (alpha carotene, beta-
carotene, betacryptoxanthin, lutein, and lycopene) and
xanthophylls including violaxanthin, neoxanthin,
zeaxanthin and canthxanthin.

 is orange-yellow in colour. Carrot (
) is a good source of ß-carotene. Oil palm, orange,

apricot, mango, and peach and pepper contributed
significantly in increasing ß-cryptoxanthin and ß-
carotene concentrations of foods.

 being a precursor in the biosynthesis of
carotene, is found in plants containing carotene.
lycopene is found in tomatoes in large proportion, but
was also identified in red pepper, red onion, red
cabbage, Rosa,  (yew),

 and watermelon.

are oxygenated carotenes. Rubixanthin
produces yellow colour in .

is also a very common carotenoid. Marigold
( ) flowers are most abundant natural
source for commercial lutein.  Also found in Zucchini

Carotenoids:

ß-Carotene

Lycopene

Lutein

Daucus
carota

Taxus baccata Calendula
officinalis

Rosa canina

Tageteserecta

Xanthophylls
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Shelf life

Diseases and
insects tolerance

Human health

Functional foods

K slowing senescence and decrease of physiological disorders. K increases firmness and
strengthens the skin of fruits, resist decay for a longer period. K reduces the postharvest moisture
loss by increasing the weight of the harvested organs and maintaining tissue integrity. Also can
reduce the incidence of some fungal storage diseases.

K enhances plant s ability to resist pest and diseases by full closure of stomata and increases the
lignification of vascular tissue. Decreased cell permeability and decreased susceptibility of tissue
to maceration and penetration by pathogens.  K regulating plant metabolism and counteracting the
harmful effects of excessive N.

'

K is 3  most abundant mineral comprising 5% of the total mineral content in the human body,
after Ca and P. K have important role in the transmission of electrical impulses, regulate blood
pressure, water exchange in the tissue, in activating of enzyme systems which regulate the
digestion of food.

rd

Foods that contain natural compounds to support health and fitness by increasing lycopene
content (Guava, Papaya). Also, reduce contents of toxic phytochemicals.



Tuta absoluta: An emerging threat in India for
tomato cultivation
AMARJEET KUMAR RAI  AND SAHEB PAL

The invasive pest, Meyrick (Lepidoptera:
Gelechiidae),the tomato borer or tomato leaf miner
(also tomato pinworm), is a devastating pest from South
America which has rapidly invaded the Mediterranean
basin since it first appeared in Spain in2006, where it has
become a serious threat to tomato production in both
openand greenhouse conditions. The pest is also
reported to cause damage to other solanaceous
vegetables, including eggplant, potato, and pepper as
well as tobacco, solanaceous weeds, and the garden
bean. This pest has subsequently spread to North Africa
and the Middle East and isnow threatening the whole of
Asia, particularly China and India,the two leading
world tomato producers. It has entered India in spite of
strong quarantine measures.In India, it was first
reported from Pune, Maharashtra during October 2014
and has rapidly moved across the states and
laterdetected in Karnataka during the (November)
season of 2014, Tamil Nadu and Gujarat. Since then
alert notice was issued by the Indian Council of
Agricultural Research to keep vigil on the incidence of

in different states. In Tamil Nadu, fruit
damage by ranged between 0.5% and
13.5%; in Karnataka 2.0% and 100% and in Gujarat 5%
and 12%. If the pest is not curtailed, tomato farmers
along with ketchup, sauce and puree industries in our
country, will face serious threat.

Studies conducted at the ICAR-NBAIR laboratory and
net house under Bengaluru conditions, indicated that,
the pest can complete its life cycle in 21–23 days. Eggs

T. absoluta

rabi

T. absoluta
T. absoluta

Life cycle and key features of pest:

(  L.).
, a yellow to orange color has been used for

colouring dairy products especially cheese and is
derived from the outer layer of seeds of the tropical tree

.

 are a diverse group of polyphenolic
compounds contribute to the yellow color of
horticultural products. The leading representatives of
flavone pigments are kaempferol, quercetin (oak,
apples and onions), myricetin, luteolin (

).

are the highly coloured flavonoids.
The most common anthocyanidins are cyaniding (red
purple), delphinidin (blue purple), malvidin (deep
purple), peonidin (red), petunidin (purple) and
pelargonidin (orange red).

 is the green pigment utilized by all higher
plants for photosynthesis. In plants, there are two forms
of chlorophyll (a and b) which only differ in the
substitution of the tetrapyrrole ring.

 are obtained from the red beet (
). Bixin can also be obtained from seeds of

Sinduri ( Linn.), which imparts orange-
yellow colour to the products. Some plants of portulaca
and goosefoot families also yield significant amount of
betacyanins.

Cucurbitapepo

Bixaorellana

Reseda luteola
and Serratulatinctoria

Beta
vulgaris

Bixa orella

Annatto

Flavonoids,

Anthocyanidins

Chlorophyll

Betacyanins
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are cylindrical and creamy white in colour and are laid
singly or in small groups on the surface of the leaves,
buds,stems and calyx of young fruits. Neonate larva
mines the leaf, stem or fruit. Incubation period is around
seven days. Freshly hatched larvae are light yellow to
green in colour. As the larvae mature, they turn dark
green in colour. The characteristic dark band posterior to
the head capsule of the larva help in identifying this pest.
There are four larval in stars, and the larval period is
completed in eight days. Pupation occurs in a silken
cocoon, either in the soil or on the leaf surface, within
mines or among plant debris.Pupal period lasts for ten
days. Adults are silvery brown with black spots on the
fore wings. One female moth is known to lay up to 300
eggs.

has a high reproductive capability and is
known to cause damage throughout the entire growth
cycle of tomatoes. Under favourable conditions,there
are 10–12 generations in a year. Damages even up
to100% has been recorded in different countries
Damage of was observed both on leaves and
fruits of tomato, and on potato leaves. The larvae were
found between the upper and lower leaf epidermis,
feeding on meso phyll tissues and causing mines or
blotches on leaves. Infested fruits had pinholes, and
larvae were found inside feeding on the pulp. Also,
secondary infections by pathogens were noticed in the
infested fruits.

Nature of symptoms and damage:

Tuta absoluta

.
T. absoluta
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Figure 1 .

Courtsey

a-e Damage symptoms of (Meyrick): , Pinhead

sized entry and exit holes on the fruit; , Plant with leaf blotch symptoms; ,

Irregular galleries/mines on leaf; , Severe leaf damage; , Field symptoms

of damage. ( : Current Science, June, 2016)

Tuta absoluta a

b c

d e

Management Strategy:

Pests like  with high reproduction
capacity and short generation cycle, are at higher risk of
developing resistance to insecticides. Therefore,
integration of cultural, behavioural, biological and
chemical control is the effective and sustainable way of
managing . Important management
properties are given below:

Allow a minimum of 6weeks from crop destruction
to planting the next crop to prevent carry-over of the
pest from previous crop.

Between planting cycles, cultivate the soil and
cover with plastic mulch or perform solarisation.

Control weeds to prevent multiplication in
alternative weed host (especially

).

Prior to transplanting, install sticky traps.

Use pest-free transplants.

Seal greenhouse with high quality nets suitable for
.

Place pheromone-baited traps to monitor all stages
of tomato production, i.e. nurseries, farms,
packaging, processing and distribution centers.
Start monitoring 2 weeks before planting.

Inspect the crop to detect the first signs of damage.

As soon as more than 3-4 moths per trap are
captured each week, start mass trapping of moths.

For mass trapping of moths, use sticky traps or
water + oil traps (20-40 traps/ha) baited with
pheromone.

Tuta absoluta,

Tuta absoluta

Solanum, Datura,
Nicotiana

T. absoluta

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

 Keep using pheromone traps for at least 3 weeks
after removing the crop; this catches remaining
male moths.

Remove and destroy attacked plant parts.

Establish populations of effective biological
control agents (e.g. , ,

, , ,
, / ).

Use locally established thresholds to trigger
insecticide applications.

Select insecticides based on known local
effectiveness and selectivity.

Rotate insecticides according to mode of action
group.

Use only insecticides registered for control of
 or lepidopteran leaf miners and always

follow the directions for use on the label of each
product.

Maintain population levels below economic
threshold.

Horti-eco-tourism is the latest concept in the Indian
tourism industry, which is the symbiotic association of
farming sector, tourism industry and farm business
indeed, the economic activity that occurs when people
link travel with horticultural products, services or
experiences to cater to the needs of mutual demands. It
offers an opportunity to experience the real enchanting
and authentic contact with the rural life, taste the local
genuine food and get familiar with the various farming
tasks and also welcome escape from the daily hectic life
in the peaceful rural environment and to relax and
revitalize in the pure natural environment by surrounded
magnificent landscape. Karnataka, a state which
exhibits diverse form of art and culture entrenched
through a rich heritage, which makes it s a hot global
tourist destination. It is a paradise for international as
well as domestic tourists due to its scenic beauty with
lush green Western Ghats, blue waters and white sands,
winding rivers and picturesque villages with local flora
and fauna.

Nesidiocoristenuis Necremnus
Trichogramma Macrolophus Pseudoapanteles
Podisus Nabis Metarhizium

T.
absoluta

'

Horti-Eco-Tourism: A New Dimension to
Horticulture in Karnataka

Jagadeesha Mulagund, Nagesh, G.C, Chetanprasad, H. P,

Bommesh, J. C, Jayasheela, D. S
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Introduction:

Karnataka, so called  exhibits
diverse form of art and culture entrenched through a
rich heritage, which makes it s a hot global tourist
destination. Karnataka is a paradise for international as
well as domestic tourists due to its scenic beauty with
lush green Western Ghats, blue waters and white sands,
winding rivers and picturesque villages with local flora
and fauna. It is thus capable of offering a wide variety of
entertainment for the disceming tourists and has the
capacity to diversify into new arena of Horti-Eco-
Tourism. However, Karnataka commands ninth highest
share of about 3 per cent in total foreign tourist arrivals
in India after West Bengal, Bihar and Kerala. The
number of foreign tourist arrival in Karnataka has
increased by about 1.5 times during 2008-2015
clocking a growth rate of about 18 per cent during this
period.

Further it aims towards a green economy transition
through investments leading to energy and water
efficiency, waste reduction, biodiversity and cultural
heritage conservation, and the strengthening of linkages
with local communities.

Horti-eco-tourism would secure a multifunctional,
sustainable and competitive agriculture, maintain the
landscape and the countryside, contribute to the vitality
of rural communities, and respond to consumer
concerns and demands regarding food quality and
safety, environmental protection, animal welfare by
good farming technologies and practices that respect
animal welfare, environment protection and food
security. Impacts of Agro-eco tourism can be greatest in
locations where tourism is growing rapidly, and where
tourism offers an alternative source of income to
traditional cultivation of crops and allied activities.
Horti-tourism would also provide tourists with an
opportunity to be close to where the 75 per cent of
Indians resides in the villages. A concept, Horti-eco-
tourism entails visiting a working farm or any
agriculture, horticulture or agribusiness operation, for
the purpose of enjoyment, education or active
involvement in the activities of the farm or operation
and which can offer farm-fresh produce to travellers as
well as interaction with growers.

One State Many Worlds

'

Objectives of Horti-eco-tourism

Why Hotri -Tourism

The implementation of Horti-eco tourism into an area,
the objectives to be include: Harmonious integration of
diversified horti-based farming activities with tourism
for sustainable economic returns and ecology, local
employment generation, delivering aesthetic goods and
services, environmental protection and management,
eco-tourism industry development, infrastructure
development and community development leading to
socio-economic transformation.

Majority of peoples in our country lives in the rural
areas and in these rural areas the activities such as
horticulture, forestry, and fishery are the means of
livelihood. It has been proved that agrarian
activities will be the only sector for this country
which will provide major job opportunities for
youth.

If Horti Rural Tourism (HRT) centres would come
up they will automatically protect the ecology by
avoiding plastics, by promoting greenery and
biodiversity by creating water bodies; protecting
and highlighting medicinal plants and flora and
fauna. Thus, these centers will be the strong pillars
of the rural India.

The constant instability of net farm incomes and the
loss of jobs in rural areas have led to a human and
financial capital drain from many rural areas,
leaving many farming families and businesses
under economic stress. Hence integration of
tourism and horticulture activities will open up a
new horizon and can play the key role as new
employment partners for rural communities thereby
improve the economic status. Besides this, agro-eco
tourism forms a potential “Alternative to routine
tourism” which is “Farm based and Harmonious
with nature.

Further, providing interactive opportunities to the
villagers with national and international tourists
right in their own places thereby enhancing
understanding of the outside world, improving the
infrastructure facilities and standards for tourists
and local people, enriching the heritage and culture
of the region, and bringing about overall

?
v

v

v

v

 7



transformation of rural sectors into active functional
centres. Some of the types of tourism that are
prevalent in Karnataka are as follows:

Karnataka has 320 km long coastline
that has helped it to emerge as a popular beach
destination in India. The top 10 beaches includes,
Gokarna beach with main attraction of tourist by
Mahabaleshwar temple. Kaup beach the highly
populated beach in Karnataka. Malpe and Devbagh
beach of Karwar, the most beautiful beache.
Marawanthe beach offers a spectacular view of the
Sunset. Murudeshwar beach with the most frequented
beach of Karnataka state.

Karnataka has a very good potential for
activities like trekking, paragliding, dolphin sighting,
boating, and mountain climbing.

As with the rest of India, Karnataka
too is famous for its religious places and it is a major
reason why tourists all over the world come to these
places to visit them. The World Heritage Site at Group of
Monuments at Pattadakal and Hampi and Western Ghats
is a major tourist attraction with large number
monuments. Karnataka also known for its historical
places such as,  badami, Aihole, Banavasi,
Srirangapattana and palaces includes, Bengalore,
Mysore and Nalknad Palace, Rajemdra Vilas, Lalitha
Mahal with famous forts like Kittur, Mirjan and
Chitradurga.

 Karnataka is criss crossed with
many rivers, both east-flowing and west-flowing, are
found within the boundaries of Karnataka.  The rivers
includes Kaveri, Harangi, Kabini, Arkavathi and
Tungabhadra flow windingly  through villages and give
support to the local economy, either for agriculture or for
fishing. Sightseeing can be done from the water instead
of the road. The inland cruises could have landing points
near the spice gardens, churches and temples so that the
tourist can see the important places too along with the

Beach Tourism:

Eco Tourism:

Heritage Tourism:

Backwater Tourism:

Karnataka has five
national parks (Bandipur and Nagarhole), 18 wildlife
sanctuaries (Pushpagiri and Cauvery) 9 bird sanctuaries,
Around 1.45 lakhs tourist visit these sanctuaries every
year. Karnataka has a variety of flora and fauna which
could be used to attract tourists to these places.
Karnataka also has beautiful lakes include Bellandur,
Ulsoor, Karanji and Pampa Sarovara where migratory
birds are sighted in large numbers.

scenic river trip.

There is great scope to harness horticultural
activities to promote Horti-eco tourism in harmony with
nature and promote enhanced income generation in rural
areas. There is a need to fast track horticulture and nature
(eco) tourism products to the market to demonstrate to
regional communities, the potential benefits of these
products. More emphasis needs to be given for creating
awareness in the regional communities of opportunities
and avenues for entering the tourism industry and
develop resources for training, education and
promotion.

Encouraging partnerships  between tourism
associations, cooperatives, non- governmental
organisations and others who wish to be involved with
horticulture and nature (eco) tourism will go a long way
in the development this field thereby realizing the
potential economic and ecological benefits in near
future.

Summary:

Horti- Eco- Tourism Spots in Karnataka

A  view of Heritage and Beach Tourism at
Murudeshwa

Doodsagar falls near to Belgaum

Hampi: World heritage site in Karnataka Chikkamagaluru: Heaven place for trekking

Hanging bridge at horti-tourism centre Arecanut + Cocoa + Banana based
cropping system8



fever(leaf poultice); cuts and wounds; abscesses;
mouth and gum infections (fruit); toothaches (fruit);
fractures; diabetes; loss of appetite; urinarytract
ailments; abdominal swelling; hernias; stings from
stonefish; and human vitamin A deficiency (leaves).
They are also used as a medicinal poultice or body wrap
(e.g., Micronesia).

The leaves of noni are used to wrap
fish or othermeats/foods during cooking.

Fruits of noni are used as an
appetite and brain stimulant.

The wood of noni   used in light construction,
canoeparts and paddles, axe handles, and digging
sticks.

The trunk is used for firewood.
The leaves are used to wrap

food for cooking.
The bark contains a red pigment used for making

dyes. Theroots also contain a yellow pigment used in
making dyes.Dyes from noni were/are used to color
clothing and fabrics.

Flavoring/spice-

Masticant/stimulant-

Timber-

Fuelwood-
Wrapping/parcelization-

Dye-

Noni (Morinda citrifolia L.): A potential emerging fruit
crop in India
Shaili Kumari , Subhash Chander and Ajay Pandav

Morinda citrifolia,

morus indicus-

et
al

known commercially as noni, the
botanical name for the genus was derived from the two
Latin words -mulberry, and Indian, that's
why it is called as Indian mulberry. This plant grows
widely in the Pacific island societies and become the most
traditional source of medicine in this region. This small
evergreen tree or shrub is native from Indonesia to
Australia. It belongs to Rubiaceae family having a
pantropical distribution including Indo-Pacific
distribution. Noni more naturalized in Central and South
America  and on many islands of the West Indies, the
Bahamas, Bermuda, the Florida Keys, and parts of Africa.
Noni cultivation is confined to subtropical to tropical
regime. having maximum area
under noni cultivation followed by Maharashtra (Nelson

.,2003).

Ripe fruit use as medicines as juice and poultice and
unripe fruit are consumed as raw or cooked as curries

The seeds are used to make as aninsecticide or
insect repellent.

Very young leaf are eaten as vegetable
Dried leaves or fruits are used to make

infusions and teas formedicinal use.
Leaves, fruits, stems and roots are used in

various medicinalpreparations.Teas from the leaves are
used as treatment for malaria,general febrifuge and
analgesic; jaundice (decoctions of stem bark);
hypertension(extract of leaves, fruit, or bark); boils and
carbuncles (fruit poultice); stomach ulcers (oils from
thefruit); seed oil (scalp insecticide); tuberculosis,
sprains,deep bruising, rheumatism (leaf or fruit poultices);
sorethroat (gargling a mash of the ripe fruit); body or
intestinal worms (whole fresh fruits); laxative (seeds);

Andaman & Nikobar Islands

Uses and Products
Fruit-

Nut/seed-

Leaf –
Beverage -

Medicinal-
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A Medicinal Park: Kappataguda,
Gadag Dist

Butterfly Park at Banneghatta,
Bengalore

( )Source: www.karnatakatourism.org

www.real-noni.com/Blog/?tag=3

http://www.vitaminclass.com/noni-fruit



Nanotechnology: A Promising Tool for Post-Harvest
Management of Flower Crops
Sunil Kumar, P.K. Nimbolkar and N.S. Bhandari

Nanotechnology is an art and science of manipulating
the matter at nanoscale and it can be defined as the
design, characterization, production and application of
structures, devices and systems by controlling the shape
and size at the nanometer scale. . Nanotechnological
approaches can be employed in floriculture while
handling the flowers at different stages like post-harvest
treatments, packing, storage, transport and etc., to
reduce these losses and prolong the postharvest life of
flowers. Nanoparticles and nano-porous materials can
be used to carry ethylene action inhibitors, control
growth and development of microorganisms and to
introduce a new generation of packaging material that
controls gases and harmful UV rays, while increasing
strength, quality and packaging appearance.

The most common nanomaterial used for detection in
ethylene sensors is tin dioxide (stannic oxide, SnO2),
others are tungsten trioxide, palladium, platinum,
titanium dioxide and zinc oxide. Most of these materials
are used in resistor-based devices, where their
conductivity increases or decreases as an effect of the
exposure to different ethylene concentrations.
Nanomaterial-based sensors are widely applied in
postharvest management of fruit (e.g. climacteric fruit
like apples and peaches) in the food industry (e.g.
packaging of vegetables). Nanosensors could therefore
also help to prolong vase life of cut flowers, by enabling
monitoring of ethylene concentrations in storage rooms
of  wholesale markets.

Nano-catalytic degradation of ethylene, and other
hazardous materials, is one of the most desirable and
chal lenging goals  in  the  development  of
environmentally friendly catalysts. It involves the actual
destruction of organic contaminants rather than just the
transfer from one phase to another. For practical
ethylene removal, the best tested catalysts have been Pd
and TiO2 fixed on activated carbon. Titanium dioxide
(TiO2) has been the focus for light-activated
photocatalytic degradation under ultraviolet (UV)
irradiation, either from natural (sun) or artificial
(lamps), because of its physical and chemical stability,

Nanosensors

Nano-catalyst

low cost, availability and non-toxicity.

Nanometer-sized silver (Ag+) particles (NS) are used in
various applications as antimicrobials. Use of NS is
becoming increasingly widespread in medicine, fabrics,
water purification and various other industrial and non-
plant applications. Their use as a pulse and vase solution
treatment for cut flowers is relatively new. Studies have
investigated the effectiveness of NS in extending the
vase life of some cut flowers, including carnations,
gerberas, acacias, and roses. The positive effect of a NS
pulse treatment was attributed to inhibition of bacterial
growth in the vase solution and at the cut stems ends.
Ag+ is an effective ethylene action inhibitor.
Researchers was suggested that NS acted as anti-
ethylene agents on cut Asiatic hybrid Lilium 'Dream
Land' and Oriental hybrid Lilium'Sibera'.

Cyclodextrins (CDs) are nanometric biomaterials
synthesized by enzymatic action on hydrolysed starch.
In carnation, the inclusion of 1-MCP in a ß-CD-NS
structure has been shown to be effective not only in
prolonging cut flower vase life (5 days more than
gaseous 1-MCP) but also in controlling
damage (a 16% reduction in the development of grey
mould. 1-MCP is a highly unstable and reactive gas that
very quickly dimerizes even at room temperature. This
dimer has no anti-ethylene activity. Most likely ß -CD-
NS stabilizes the included 1-MCP thus preserving its
properties. Therefore, 1-MCP included in ß -CD-NS
may be a promising user-friendly formulation, with low
environmental impact, for prolonging the vase-life and
controlling fungal diseases of cut flowers in the
postharvest environment, although the mechanism of
action needs further elucidation.

Nanoparticles and Nanoporous Material

Cyclodextrins

B. cinerea
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Bio-fortification : A new technique for nutritional
security
(Pallavi Neha, Jayasheela D.S, Prasanth, K. and Vinod Jatav)

In India the magnitudes of micronutrient malnutrition
are inadmissibly high causing morbidity and mortality.
Bio-fortification has the potential to reduce the
prevalence of micronutrient deficiencies and lower the
number of people requiring interventions such as
fortification and supplementation. Bio-fortification is
the enrichment of nutritional quality of crop through
agronomic practices, conventional plant breeding or
modern biotechnology. Bio-fortification on vegetable
could be a more sustainable strategy, also suitable for
remote regions. Bio-fortified crops can potentially
deliver iron, zinc and vitamin A to people with limited
access to commercial markets. Bio-fortification varies
from conventional fortification in that it aims to increase
nutrient levels in crops during plant growth rather than
through manual means during processing of the crops.
Conventional breeding as well genetic engineering
techniques are the two methods that may be used to bio-
fortify the crops with minerals like iron and zinc.
Five steps to effectively target bio-fortification involve
Enhanced uptake from soil, Increased transport of
micronutrients to crop, Increased appropriation of
minerals to pulp rather than rind and seed reduction in
anti-nutritional factors vegetables, Increase in
promoters of mineral bio-availability in edible part of
vegetables.

 bio-fortification of rice, beans, sweet potato,
cassava and legumes
   wheat, rice, beans, sweet potato and maize

 sweet potato, tomato,
maize and cassava

 sourghum, potato and
cassava

 tomato.
Development of bio-fortified crop is not a big challenge.
The most important thing is its dissemination. Our
government should develop the strategies to publicize

Examples of bio-fortified crops:
Iron

Zinc:
Pro-vitamin A carotenoid:

Amino acid and protein:

 Anthocyanin:

the seeds, promote marketing and consumption of bio-
fortified crops.  Then only we will be able to improve the
nutritional status of our targeted population.

Panama wilt is one of the most devastating diseases of
banana crop in the world, first recorded from Australia in
1874. In many countries banana trade was affected
because of the wide spread occurrence of this disease.
Kipping in mind all these consideration we will discuss
about panama wilt disease which affect the quality
production of banana in India. Causal Organism -
Fusarium oxysporum f.sp.cubense

Fungus blocks the vascular system and causes wilting.
The infected plant shows yellowing of leaf blades
developing as a band along the margin and spreading
towards midrib. The leaf wilts and the petiole buckles.
The leaf hangs between the pseudo stems while the
middle lamina is still green. After four to six weeks, only
the pseudostem remains, with dead leaves hanging round
it. The cut stem smells like rotten fish. The plants from
suckers growing out of diseased corms wilt and the
whole plants die.

The pathogen (Fusarium oxysporum) is soil borne, it
survives in soil as a chlamydospores for long period.
Primary spread through infected rhizomes. Secondary
source through is soil borne micro and macro conidia.

Epidemiology

Soil temp-28 -32 c, Relative humidity-85-90%, Acidic
soil P (5.5 to 6.0), Red loamy and sandy loam soil are
congenial for development of this disease.

 Management

Use healthy planting material. Collect the planting
material from disease free area.
Paring and prawlinage, rhizomes are treated with dung
solution and Smear in Bavistin granules.Use resistant
verities like Robusta, Grand naine. Based on Soil P
apply lime @ 100-150gm per plant. Select nematode free
soil, follow drip irrigation. Chemicals-carbendazin
@1.5gm per lit,(soil drenching) Bio control-

Symptoms

Mode of spread and survival

0

H

H

PANAMA DISEASE: A BIG MENACE TO
BANANA
(P. K. Nimbolkar and Subhash Chandar
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Pseudomonas florescence 60 mg per capsule. Each
capsule applies to the corm.

Dr. T. Mohapatra Honorable Secretary , DARE and
D.G., ICAR addressed the ICAR-IIHR students
pursuing Ph.D (Horticulture) and Ph.D (Post Harvest
Technology), as an ICAR-IARI outreach program on
20  May,2016. The meeting was also attended by Dr.
N.K. Krishnakumar, Deputy Director General
(Horticulture Science), Heads of Crop divisions/PHT
and Chairman, PME, ICAR-IIHR.

At the outset, Dr. R. Venugopalan, Chairman, PG
Education, ICAR-IIHR welcomed the dignitaries and
briefed them about the IARI-IIHR Ph.D outreach
program, the performance of students during the first
two academic sessions. Dr. M. R. Dinesh, Director &
Professor, ICAR-IIHR outlined the facilities created at
ICAR-IIHR for imparting higher education and the plan
of action envisaged in the coming academic session.  Dr.
N.K. Krishnakumar, Deputy Director General
(Horticulture Science), called upon the students to
undertake research on problems of national and
international importance. Dr. T. Mohapatra Honorable
Secretary, DARE and D.G., ICAR, appreciated the
progress made by the students and emphasized upon
quality teaching, research of high impact coupled with
solving the problems faced by farmers. The meeting
ended with a vote of thanks by Dr. J. Mythili, Member,
P.G. Education, ICAR-IIHR.

,

,

th

Secretary , DARE and D.G., ICAR address to ICAR-
IIHR students

Visit of ICAR-IARI high power committee to review
IARI-IIHR Ph.D out reach program

A high power committee  from ICAR-IARI, New Delhi
comprising of  Dr. Indra Mani, Head, Agril.
Engineering, Dr. S.K. Singh, Head & Professors, Fruits
& Horticultural Technology, Dr. Man Singh, Professor,
Water Science & Technology, Dr. S.K. Jha, Professor,
Post Harvest Technology and Dr. K.M. Manjaiah,
Associate Dean, PG School visited ICAR-IIHR on
20/6/16 and reviewed the Ph.D (Horticulture) and Ph.D
(PHT) out-reach program at ICAR-IIHR. Dr. R.
Venugopalan, Chairman, P.G. Education, ICAR-IIHR
briefed them about the various activities undertaken
with regard to IARI out-reach campus program. While
appreciating the Post- Graduate Education for
systematic implementation of the program for the last
two sessions, they called upon the students to work hard
by utilising the facilities available at ICAR-IIHR. They
have also suggested introducing Ph.D program in other
disciplines wherein sufficient recognised faculties are
present, in addition to the expertise gained while offering
minor courses during the last two sessions.12

Events



A high power committee  from ICAR-IARI, New Delhi
comprising of  Dr. Indra Mani, Head, Agril. Engineering,
Dr. S.K. Singh, Head & Professors, Fruits & Horticultural
Technology, Dr. Man Singh, Professor, Water Science &
Technology, Dr. S.K. Jha, Professor, Post Harvest
Technology and Dr. K.M. Manjaiah, Associate Dean, PG
School visited ICAR-IIHR on 20/6/16 and reviewed the
Ph.D (Horticulture) and Ph.D (PHT) out-reach program at
ICAR-IIHR. Dr. R. Venugopalan, Chairman, P.G.
Education, ICAR-IIHR briefed them about the various
activities undertaken with regard to IARI out-reach
campus program. While appreciating the Post- Graduate
Education for systematic implementation of the program
for the last two sessions, they called upon the students to
work hard by utilising the facilities available at ICAR-
IIHR. They have also suggested introducing Ph.D
program in other disciplines wherein sufficient recognised
faculties are present, in addition to the expertise gained while
offering minor courses during the last two sessions.

Qualifying Viva-Voce exam for Ph.D (Horticulture)
students at ICAR-IIHR

The first-ever qualifying viva-voce exam for 15 Ph.D
(Horticulture) of IARI-IIHR was held during 30  June
and 1 July  2016, under the chairmanship of Dr. M. R.
Dinesh, Professor & Director, ICAR-IIHR. It was also
attended by Dr. Sanjay Singh, Professor & Head
(FHT), ICAR-IARI, Dr. A. T. Sadashiva, Head (VSC)
& member, Dr. B.N.S. Murthy, Head (FSC) & member,
Dr. C. Aswath, Head (FLA) & member, Dr. T. M. Rao,
member (FLA), Dr. R. Veere Gowda, member (VSC),
Dr. Pious Thomas, member (FSC), Dr. Usha Bharathi,
member (FLA) and Dr. R.Venugopalan, Member
Secretary.

As a part of recently concluded national conference on
“

”, an interactive session on Post Graduate
Education in Horticulture was held on 29  April,2016
at ICAR-IIHR, Bengaluru. The session was chaired by
Dr. D.L. Maheswar, Honorable Vice-Chancellor,
University of Horticultural Sciences, Bagalkot,
Karnataka. Three eminent faculties, Dr. H.
Ravishankar, Former Director, ICAR-CISH, Lucknow,
Dr. K. Sooriyanatha Sundaram, Professor
(Horticulture), TNAU, Coimbatore and Dr. T.
Janakiram, Assistant Director General (Horticulture
Science), ICAR, New Delhi expressed their views,
along with student's representing IARI-IIHR, UHS(B)
and DRYSRHU, A.P.

th

st

th

Interactive session on Post Graduate Education in

Horticulture

Fruit Breeding in Tropics and Subtropics- An Indian
Perspective
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There were about 100 students and over 80 faculties
participated in the deliberation. During this occasion,
Padmashri  Dr. K. L. Chadha, first Deputy Director
General (Horticulture), ICAR, New Delhi,  addressed the
students and ignited them with his electrifying speech
and called upon the students to aim high leading to path-
breaking research and to uphold the credentials of premier
institute.

Educational study tour for Ph.D. students IARI-IIHR was
arranged from 4  to 10  April 2016 to Goa, Mumbai and
Pune. Students were accompanied by Dr. Awachare
Chandrakant Madhav (Scientist, Faculty of FSC) and
Thippeswamy, S. (Assistant Chief Technical Officer in
Statistics-Lab.)  Students have visited ICAR-Central
Coastal Agricultural Research Institute, Goa, Central
Institute of Fisheries Education (CIFE), a deemed
university under ICAR,  Directorate of Floricultural
Research and  National Research Center for Grapes,
Pune. They were exposed to the ongoing research
problems of those regions and educational facilities.

Study tour

th th

ORIENTATION & WELCOME PROGRAM OF IARI-
IIHR STUDENTS
The third batch of 15 ICAR-IARI, New Delhi students
(Nine for VSC, Three for FLA, Two  for FSC & a
solitary student for PHT)  were admitted at ICAR-IIHR
on 29th July,2016, for pursuing Ph.D in Horticulture
and Post-Harvest Technology. The orientation program
comprised of online registration followed by visit to
respective disciplines lab/field. The week-long
orientation program culminated with an interaction
program with faculty members/ officials, which was
held on 3rd August,2016. Dr.R. Venugopalan,
Chairman, P.G. Education, ICAR-IIHR, welcomed the
newly admitted students. All the students had a self-
introduction to the faculty members and expressed
their gratitude for providing all necessary facilities
upon arrival. Senior Heads of Divisions of core, minor
disciplines and Mr. Harakangi, Chief Administrative
Officer, ICAR-IIHR welcomed the students and
invited them to make use of the facilities available
across the labs. Dr.M.R. Dinesh, Professor & Director,
ICAR-IIHR, in his welcome address advised the
students to make use of the best available facilities,
resources at ICAR-IIHR and work hard to address the
pertinent problems faced by farmers/industries during
their research work. Ms. Prathiksha Kumari, III Ph.D
(FLA) student, who compered the orientation program,
proposed a formal vote of thanks.

14
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Training Program on Computer Aided Designs
(CAD) for Landscaping
A three day training program on CAD for Landscaping
was organised at ICAR-IIHR, Bengaluru during 7-9.,
September,2016. All the three batches of students have
participated with Dr .Subesh Ranjith Kumar, Assistant
Professor (Hort), TNAU, being the guest faculty.

Participation in Conferences/Symposia/
Seminars/Workshops:

Kattula Nagaraju, Preethi, P., Bommesh, J. C., Jagadish P.

M. and Surendranath R. “Strategies for rapid breeding of
perennial fruit crops-achievements, limitations and future

prospects”in National Conference on Fruit Breeding in

Tropics and Subtropics - An Indian Perspective held

during 27-29 April 2016 at IIHR- Bengaluru.

Bommesh J.C,Kattula Nagaraju.,Chethan Prasad H.P.,

Prasanth,  K.  and Nagesh, G. C.2016., Ex situ

conservation of genetic stocks in perennial

horticultural crops in National Conference on"Fruit

Breeding in Tropics and Subtropics - An Indian

Perspective" on 27-29 April 2016 at IIHR- Bengaluru.

Shailikumari, Manish kumar.Ajay pandav, and

Bhanumurthy , Association mapping in fruit breeding

National conference on “Fruit breeding in Tropics and
subtropics. An Indian Perspective, IIHR, Bengaluru,

India. 27-29 April, 2016.

ShailiKumari, Nagaraja.A, Singh Rakesh, Srivastav

Manish, Amitha.C.R.M. 2016. Diversity analysis of

guava genotype and species using

morphological parameters and SSR markers. National

conference on “Fruit breeding in Tropics and
subtropics-An Indian Perspective”, IIHR, Bengaluru,
India. 27-29 April, 2016.
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