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HORTICULTURE

Plug Tray Nursery Technology for Modern Vegetable
Production System
Kuldeep Singh Rajawat and Shivani Kanwar Shaktawat
Department of Horticulture, Rajasthan College of Agriculture, MPUAT, Udaipur

Introduction
Plug tray nursery raising technology for
off-season vegetables is highly suitable and
can be established as a small-scale industry
in major vegetable growing areas of our
country by progressive farmers especially in
peri-urban areas. Growing seedlings in plug
trays in artificial medium without soil or
compost is healthier as it prevents contact
with soil-borne diseases. Drainage also can
be easily varied in artificial media. Coco peat,
Perlite, vermiculite is a cheaper and effective
alternative base for an artificial growing
medium, but it is important to get the pH
right and avoid any salt contamination.
Types of containers or plug trays
June, 2020

used for vegetable nursery raising
1. Plastic trays of the same size with same size
of cells are fixed in Styrofoam are mostly
preferred because they encourage more
uniform root zone temperature and
moisture.
2. Cell size to use for raising vegetable seedlings
will vary with the crop. Generally, smaller
cells (8-10 cc in volume) are required for
optimum growth of winter vegetable crops.
Ingredients used as root medium for
nursery raising in pro-trays
Mostly artificial soil-less media is used for
raising healthy and vigorous seedlings of
vegetable in plastic pro-trays. Mainly three
ingredients viz., coco peat, vermiculite and
partite, are used as root medium for raising the
nursery. These ingredients are mixed in 3:1:1 or
2:1:1 ratio before filling in the required plug trays
plastic pro-trays.
1. Coco-peat: It is prepared from the waste of
coconut husk, has good porosity, improved
drainage and air movement activity,
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completely free from infestation of any
pest or pathogen. It is commonly being
used as a medium under protected
cultivation of ornamental crops like
roses and gerberas and for raising the
nurseries of vegetables and ornamental
plants in the developed countries.
2. Perlite: It is a light rock material of
volcanic origin. It is essentially heatexpanded aluminum silicate rock. It's
role in a mix is to improve aeration and
drainage. If this ingredient is used in a
mix, the horticultural grade should be
selected since it has larger particle size
and is thus more effective. It is neutral in
reaction and provides almost no
nutrients to the mix (except for small
amounts of sodium and aluminum).
3. Vermiculite: It is heat-expanded mica.
It is very light in weight and has minerals
(magnesium
and
potassium)
for
enriching the mix, as well as good waterholding capacity. Neutral in reaction
(pH), it is available in grades according
to sizes. Grade 1 includes the largest
particles and grades 4 and 5 are fine in
texture. The most commonly used grades
are 2 and 4. Its fineness, incidentally,
makes it prone to being compressed
easily in the mix. To reduce its potential,
a mix including vermiculite should not
be pressed down hard.
Material required: Plug trays,
propagation material, growing media
(cocopeat, perlite, vermiculite or other soil
less mixture), rose cane and mulching
material.

Procedure
 Plug trays should be treated either
by
solarization
or
2-4%
formaldehyde.
 After treating plug trays media is
prepared in the ratio of 3:1:1 by
incorporating vermiculite, perlite
and cocopeat respectively.
 These three components of media
mixed thoroughly with adequate
amount of water.
 Plug trays should be filled with this
mixture then single seed sown in
middle of the cavity.
VOLUME NO. 16, ISSUE NO.9











After sowing the seed a thin layer of this
mixture should be sprayed on the plug
trays and a light irrigation must be
provided with the help of rose cane.
After a light irrigation a polythene sheet
is placed on the plug trays for better
germination by conserving moisture and
temperature.
When germination takes place seed start
sprouting the mulching material should
be removed from plug trays.
After care and management of seedling
like irrigation, fertigation should be
followed till seedling become ready for
transplanting. Fertlizers are not added to
the growth medium, but nutrients are
supplied to the growing seedling in the
artificial medium through fertigation
every day.
Pest and disease problems can be
minimized by careful construction and
maintenance of the protective nursery
structure. Some general precautions will
help in reducing the number of sprays:
Sticky traps are an important part for
managing insect pest in nursery.

Advantages of plug tray nursery
 Achieving high plant densities in less
area
 Using land unsuited for production
 Raising of nursery at times independent
of the weather
 Eliminating some operations like excess
root growth, soil born infections and
weeds.

Lowering transportation costs because
of light weight media
 More efficient use of expensive hybrid
seed
 Healthy, pest free, uniform and quality
seedlings

5
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The seedlings are easily removed
from the tray for transplanting
without any transplant shock with
high survival rate.
Can be used with a variety of
vegetables like cucurbits etc.

Precautions:

Closing the doors properly without
any gaps to exclude insects
 Repairing holes in the net whenever
noticed

Avoiding excess irrigation that
promotes diseases

Disinfecting the trays, nursery tools
and nursery area for hygiene
maintenance in nursery.

Sterilizing the growing medium

Installing sticky traps in between
the two doors to catch any insects
that do enter
 Remove covering plastic sheets after
germination of seeds
 Attack of insect-pest and diseases
may be checked regularly and adopt
precautionary control measures in
time.









Do not damage seedlings due to
improper packing during transportation.
Do not allow seedlings to auto contact
with soil always keep on stands.
Do not perform chemical sprays while
people are working inside the nursery
and always use protective cloths during
sprays.
Install aluminate sheet under the roof
for hotter months to avoid extreme
temperature. And unfold during winters.
Always maintain records of information
of seeds and sowing date etc to analyze
the performance of nursery.

References
Singh, B., Sirohi, N.P.S. and Mahato, S.P.
2005. Off-season cultivation of vegetables under
plastic low tunnels is remunerative. Indian
Horticulture 49(4):20-21.
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Cultivation of Red Ginger
1Mangaiyarkarasi.
1

R,2 Arunkumar. P
2

PhD scholar, Department of Floriculture and Landscaping, TNAU, Coimbatore, Subject Matter Specialist
(Agricultural Meteorology), KVK, Aruppukottai

Introduction
Scientific name: Alpinia purpurata
Family: Zingiberaceae
It is called as red ginger/ fire ginger. A
tropical ornamental plant with bright red
flower bunches. Excellent cut flowers
because of their long lasting qualities and
bold effect. Jungle King and Eileen Mc
Donald are cultivars with commercial cut
flower value. There is a pink type, presumed
to be a varient of this red type

The rhizome is very prominent and aromatic.
Leaves are leathery, about 30–60 cm long and
10–15 cm, glossy on both surfaces, lanceolate and
smooth, with white margins. Compound spike
about 30cm long consisting of numerous large,
boat shaped, bright red bracts and much reduced
flowers.

Soil
Red ginger grows best in fertile, organically
rich, moist, well drained soils with a pH range of
6.0 to 6.8.

Characteristics
The plant is a rhizomatous, perennial
herb, and attains a height of about 1.5–2.5 m.

Propagation
Division of rhizomes. From small plantlets
produced in bract axils of old inflorescences.

June, 2020
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Micropropagation is also possible
Rhizomes
Some cultivars do not develop offshoots
and must be propagated by rhizome
divisions. Divide the rhizomatous mat into
small clumps of one to four stems. If the
roots are not well developed on the
horizontal rhizome, the upright stem should
be cut back to reduce water loss. Dust the
individual pieces with a fungicide and plant
them 2 inches below the surface in
vermiculite or another well drained medium.
Rhizome-propagated
plants
typically
produce marketable flowers within a year
when planted in beds.
Offshoots
Inflorescences develop aerial offshoots
(small plantlets) from the sides of the bracts
(the bract axils). These offshoots can be used
as the source of new plants. To propagate
with offshoots, the whole flower head can be
bent into a pot and covered with soil. After
roots have formed from the offshoots several
weeks later, cut off the mass of rooted
offshoots from the mother plant. The rooted
plantlets can be separated and planted in
pots. Or, offshoots can initially separated
from the inflorescence and planted in
individual pots. About 2 years is required to
produce flowers of marketable size and
quality.
Seeds
Seeds are rarely produced. Sow seeds
shallow in a moist, slightly acidic, well
drained organic medium. Seeds germinate in
2–3 weeks. The seedlings may be
transplanted into larger pots as soon as they
are large enough to handle. With heavy
fertilizer application, some flowers will be
produced in 2–3 years. (Kent et al., 2007)
Land preparation and fertilizer
application
FYM @ 5 tonnes is applied in the field at
the time of land preparation. Besides, 150 kg
of urea, 100 kg of muriate of potash, and 600
kg of single super phosphate are added as
basal dose before planting.
Transplanting
February to mid-April is the best time
for raising the crop in northeastern hilly
tracts elsewhere; it could be planted in

monsoon season. Whole or parts of rhizomes of
approximately 50 g weight with 8–10 internodes
are directly planted on hills in rows in the field.
The rhizomes sprout in 15–20 days in the field.
Optimum crop stand per hectare is 111 000 hills
for one-year crop at a spacing of 30 cm × 30 cm
and 74 000 hills for two-year crop at a spacing of
45 cm × 45 cm.
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Interculture and maintenance practices
The total nitrogen requirement of the crop is
about 300 kg, half of which is applied through
urea at the time of planting. The rest of nitrogen
(urea) should be applied in two equal split doses,
that is, 75 kg; one at the time of first earthing up
and the rest at the time of second earthing-up.
Harvesting
Inflorescences are harvested in the early
morning while still turgid. They should be cut
when the bracts are about two-thirds to threefourths open, as an immature flower has a longer
shelf life than a mature flower. The entire shoot
should be cut at ground level, if possible, because
a longer stem increases the postharvest life of cut
flowers. To extend shelf life, trim all or all but the
top one to three leaves from the stem in the field
or at the packing shed prior to cleaning. Keep the
stem bases in water during transport from the
field to the packing area. Rhizome-propagated
plants typically produce marketable flowers
within a year after establishment.
Flowering
Flowers are produced throughout the year.
Highest production: June and July
Harvesting
Flowers are harvested with long stalk of 5080cm length
Vase Life
Lasts for 2-3 weeks after removing from the
plant. Vase life of cut flowers in deionised water
increased as stem length increased from 50-150
cm. Red ginger inflorescences are harvested by
cutting rather than by pulling from plant (Sacalis,
1993). Red ginger inflorescence are cut when they
are about two third to three fourths open with
two to three leaves attached to the stem (Criley,
1996)
Postharvest Handling
Treatments
Once flowers reach the packing shed, they
June, 2020
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are placed in a bath containing a commercial
preservative and
thoroughly washed.
Postharvest life is increased by use of floral
preservatives containing 2% sucrose and 8HQC
(8-hydroxyquinoline
citrate),
antitranspirants or simply re cutting the
stems. Soaps can be used to clean the flowers
and kill the insects. Hot water treatment of
red ginger at 120–122°F for 12–15 minutes
extends postharvest life, kills most of the
pests that infest red ginger, and reduces the
geotropic response
Postharvest Technology
Holding in a solution containing 2%
sucrose + 8-HQC (200ppm) increased vase
life from 10-15 days. Preconditioning at 400C
for 15min, keeping in a bucket of water at
room temperature for 1hour and then a hot
water treatment at 500C for 12-15min
extends the vase life. Postharvest life of cut
red ginger flowers increases with increasing
stem length
Grades and standards
For Hawaii
Fancy grade, minimum stem lengths of
35 inches are preferred for export, with an
inflorescence length of 8 inches.
Standard grade, an inflorescence length
of 6 inches is preferred. The cut end of the
stem should be a minimum of 3⁄8-inch
diameter.
Packing
Allow flowers to air-dry before packing.
Inspect each flower at packing and discard or
scrub those with insects. Red ginger stems
are packed flat, singly or bunched, in
standard or insulated fiberboard boxes or
cartons. Single stems are layered in rows in
the box. Simple stems are layered in rows in
the box, achieving count on 100 to 400 /
boxes (150x40x20 cm) depending upon stem
length. Bunches may be wrapped in a
polyethylene film or moistened, shredded
newspaper may be packed around bunches,
with newspaper separating the layers.
Bunches are fastened to the box to minimize
mechanical damage due to shifting. Shipping
temperature should be above 10oC
Storage
Store red ginger at 16.5 –20°C, making
sure that the flowers do not exhibit chill

damage symptoms such as off colored (grayish or
bluish) blooms. The inflorescence has a strong
geotropic response and should be stored upright
in water to avoid bending. A holding solution of
2% sucrose (w/v) is recommended. To maintain
the best quality, the relative humidity should be
greater than 90%.
Pulsing solution: 2% Sucrose+ 800 mg/l 8
HQC for 4 h (Broschat, 1988)
Vase life
Postharvest vase life varies from 5 days in
young flowers (stem diameter < 0.4 inch) to 25.5
days for standard size flowers. Sugar will extend
their postharvest life by at least a week. Vase life
of pink ginger inflorescences is increased by
benzyladenine (BA 200 mg/L) applied as a dip. A
200 mg/L benzyladenine spray extends the vase
life of red ginger inflorescence and attached
leaves. Vase life increases two to three folds when
stem length increases from 50 cm to 150 cm.
Because of leaf rolling remove leaf before
packaging (Akamine 1976). Harvest red ginger is
kept in tap water for washing and removing field
heat. Flower stalk should be held vertically to
avoid negative geotropism. A heat treatment
(49°C for 12 min) before packing reduces
geotropic response. Dias and Castro (2002)
recommend Alpinia, after packaging the
temperature between 12 to 18°C.

June, 2020
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Pests and diseases
Field sanitation is part of good pest
management for red ginger. Remove all mature
flowers from the field regardless of marketability,
so that they do not serve as hosts where pests can
multiply. Use wide spacing when planting, and
keep plants trimmed back to avoid overgrown
fields that are difficult to spray. Wide spacing
helps prevents easy spread of pests from plant to
plant. Colletotrichum- controlled by spraying 1%
Bordeaux mixture at monthly intervals after the
appearance of leaf spots.
References
María I. Saldaña. 2014. The influence of
organic fertilizers on the chemical properties of
soil and the production of Alpinia purpurata.
Ciencia e Investigacion Agaria. 41(2):215-224.
Leamtim, P., Buanong, M. and Kanlayanarat,
S. (2008). Role of ascorbic acid on vase life of red
ginger (Alpinia purpurata). Acta Hortic. 804,
287-290.
Arnold. 1996. Postharvest heat treatment of
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red ginger flowers as a possible alternative to
chemical insecticidal dip. Postharvest
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Income Generation through Green Onion Cultivation
in Summer Season
Vinit Kumar Meena, Santosh Lal Jat, Jitander K. Tak, Mithilesh Kumari Meena
Department of Horticulture, Rajasthan College of Agriculture, MPUAT, Udaipur

The onion (Allium cepa L., from Latin
cepa "onion"), also known as the bulb onion
or common onion, is a vegetable and is the
most widely cultivated species of the genus
Allium. It was first officially described by
Carl Linnaeus in his 1753 work Species
Plantarum.This genus also contains several
other species variously referred to as onions
and cultivated for food, such as the Japanese
bunching onion (Allium fistulosum), the tree
onion (A. ×proliferum), and the Canada
onion (Allium canadense). The name "wild
onion" is applied to a number of Allium
species, but A. cepa is exclusively known
from cultivation. Its ancestral wild original
form is not known, although escapes from
cultivation have become established in some
regions.The onion is most frequently a
biennial or a perennial plant, but is usually
treated as an annualand harvested in its first
growing season.Onions are cultivated and
used around the world. As a food item, they
are usually served cooked, as a vegetable or
part of a prepared savoury dish, but can also
be eaten raw or used to make pickles or
chutneys. They are pungent when chopped
and contain certain chemical substances
which irritate the eyes. This is mainly used in
warm season for against heat stroke as well
as used in cancer due to present in sulphur
content.

Soil and Climate of Onion
Onion is mainly cultivated in winter
season but for higher income generation or
green leafy vegetable, it’s very good in
warmer season. Onions are best cultivated in
fertile soils that are well-drained.Sandy
loams are good as they are low in sulphur,
while clay soils usually have high sulphur
content and produce pungent bulbs. Onions

VOLUME NO. 16, ISSUE NO.9

require a high level of nutrition in the soil.
Phosphorus is often present in sufficient
quantities, but may be applied before planting
because of its low level of availability in cold soils.
Nitrogen and Potashcan be applied at regular
intervals during the growing season, the last
application of nitrogen being at least four weeks
before harvesting. Bulbing onions are day-length
sensitive; their bulbs begin growing only after the
number of daylight hours has surpassed some
minimal quantity. Most traditional European
onions are referred to as "long-day" onions,
producing bulbs only after 14 hours or more of
daylight occurs. Southern European and North
African varieties are often known as
"intermediate-day" types, requiring only 12–13
hours of daylight to stimulate bulb formation.
Finally, "short-day" onions, which have been
developed in more recent times, are planted in
mild-winter areas in the fall and form bulbs in
the early spring, and require only 11–12 hours of
daylight to stimulate bulb formation. Hot
temperatures or other stressful conditions cause
them to "bolt", meaning that a flower stem begins
to grow.Onions may be grown from seed or from
sets. Onion seeds are short-lived and fresh seeds
germinate better. The seeds are sown thinly in
shallow drills, thinning the plants in stages. In
suitable climates, certain cultivars can be sown in
late summer and autumn to overwinter in the
ground and produce early crops the following
year. Onion sets are produced by sowing seed
thickly in early summer in poor soil and the small
bulbs produced are harvested in the autumn.
These bulbs are planted the following spring and
grow into mature bulbs later in the year. Certain
cultivars are used for this purpose and these may
not have such good storage characteristics as
those grown directly from seed.

Suitable Varieties Grows for Warm
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Season Crops
Red Varieties: Hisar-2, Kalyanpur Red
Round, ArkaPragati (Sel-11), N-53, Pusa Red,
Udaipur-101, Udaipur-103.
White Varieties: Pusa White Round,
Punjab -48, Udaipur-102, Punjab White.
Yellow
Varieties:
ArkaPitamber,
PhuleSwarna, Early Grano, Brown Spanish.
Nursery for Onion
Onion seed is generally sown in raised
nursery beds of 15-22.5cm height. The width
of nursery bed should be 0.45 meter and
length can be kept 3-4 meters. About 45-60
cm distance is kept between two beds to
carry out the operations of watering, weeding
etc. The surface of beds should be smooth
and well levelled. The soil of nursery should
be treated with Thiram or Captan @ 0.2% or
4-5g/m2 area. Before sowing, seed should be
treated with Thiram @ 2-3g/kg of seed to
avoid damage from damping off disease. In
case4 there is still problem of damping off
disease the drenching with thiram or captan
@ 2-3g/litre of water should be taken twice
once at 15 days after sowing and again after
30 days of sowing. Weeding and hoeing are
carried out to manage problem of weeds.
Stomp (pendimethalin) @3.35 litres/ha is
applied before sowing to manage the weeds
economically during rainy season. The best
time for sowing of seed for early Kharifcrop
is April-May in South; for kharif season MayJune in South, Maharashtra and part of
Gujarat as well as north and north-east India.
But we want in warmer season for leafy
vegetable its growing in months of last week
of January to last week of February.
Manure and Fertilizers
Well decomposed FYM or compost is
used 300 q/ha while Nitrogen is used80-125
kg/ha, phosphorus is use 50-75 kg/ha, and
potash is used 80-125 kg/ha in warm season
corps. FYM or compost is applied is applied
at the time of field preparation. Apply 50% N
and entire dose of P and K before
transplanting or set sowing and remaining
half N is top dressed 5-6 weeks after
transplanting.
Weeding
Routine care during the growing season

June, 2020

involves keeping the rows free of competing
weeds, especially when the plants are young.

Harvesting of Onion
After 60 days later sowing of onion seed,
green leafy onion crop is harvest, The plants are
shallow-rooted and do not need a great deal of
water when established. Bulbing usually takes
place after 12 to 18 weeks. The bulbs can be
gathered when needed to eat fresh, but if they will
be kept in storage, they should be harvested after
the leaves have died back naturally. In dry
weather, they can be left on the surface of the soil
for a few days to dry out properly, they can be
placed in nets, roped into strings, or laid in layers
in shallow boxes. They should be stored in a wellventilated, cool place such as a shed.
Physiological Disorder
Sprouting of bulbs- It is one of the most
important disorders in the storage and causes a
huge loss to cultivators. It is found in both onion
and garlic. However, this malady is not of
permanent nature. Sprouting in white cultivars is
reported more commonly than in pink or purple
cultivars. Sprouting is also associated with
excessive with excessive soil moisture at maturity
and supply of nitrogen.
Control: Apply comparatively less quantity
of nitrogenous fertilizers.Spray growth inhibitors
like MH (2500-3000 ppm) 15-20 days before
harvesting. It’s only used for bulbs after
harvesting.
Bolting-. It is a serious disorder of onion. It
refers to the emergence of seed stalk prior to time
of their formation and adversely affects the
formation and development of bulbs. Bolting is
an undesirable character because it directly
affects the bulb yield of onion.
Causes:
Low
temperature
(10-12
centigrade), Poor supply of nitrogen in nursery
and field.
Control: Transplant healthy and 6 to 7 week
old seedlings.Cut the seed stalk at early stage.
Supply recommended dose of nitrogen.
Insect – Pests and Diseases
Onion thrips (Thripstabaci) Minute pale
insects feed on foliage during February –May and
produce whitish spots followed by curling- a
condition known as ‘silver top’. This pest is very
injurious at the time of flowering and impairs
seed production.
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Control: Follow crop rotation, Grow
resistant varieties like Nasik Red and
Spanish White.
Cut worm (Agrotisipsilon). It is a
polyphagous insect and active at the onset of
cool weather. The caterpillars cut the
seedlings at ground level during night hours.
Control: Follow clean cultivation and
break the big clods of soil. Dust the soil with
2% Methyl Parathion.
Dawny
Mildew(Peronosporadestructor).
The
affected
plants remain dwarf, distorted and pale
green in colour. The entire surface of the
leaves bears the violet growth of mycelium
and sporangia when humid weather prevails.

4.

Control: Spray on the crop with DithaneZ78 @ 0.3% at weekly interval.
Purple blotch- (Alternariaporri).A Small
water soaked area develops on the leaf or the seed
stalk which immediately turns brown and lateron
changes to purplish zonated spot.
Control: Spray on the crop with 0.25%
Dithane M-45.
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Introduction
Vacuum Impregnation (VI) is a nondestructive technology, used to introduce
external liquids, in the porous structures of
food matrices favored by the action of
hydrodynamic mechanism as promoted by
pressure changes. It replace internal gases by
liquid phase with proper compositional
modification of solid food matrix due to this
Vacuum impregnated product could exert
improved quality (nutritional, sensory,
textural, health) properties depending on the
functionality and components of the vacuum
impregnated solution. Most widely used
solution contains sugar, sugar and salt
combination for impregnating food matrices.
Recently impregnation is carried out with
mineral contained solution like Ca+ which
interact with cellular structure there by
improve the texture of the processed fresh
product so it enhance nutritional quality and
acceptability of the product.
Vacuum impregnation (VI) is defined as
“a non-thermal, non-destructive treatment
that aims to modify the composition of food
material by partially removing water and air,
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impregnating it with physiologically active
compounds without affecting the material’s
structural integrity”.

Stages of Vacuum impregnation :Stage 1
1. Immersion of foods into the solution and the
application of a vacuum pressure (P) for
vacuum period (t1) / (vacuum time)
2. The internal gas in the pores of the product
has been expanded and partially flows out
Stage 2
1. Restoration of atmospheric pressure,
maintaining the samples immersed in the
solution for relaxation period (t2) /
(relaxation time)
2. The residual gas is compressed, and the
external liquid flows into the pores as a
function of the compression ratio
Principles of vacuum impregnation
1. Hydro Dynamic Mechanism (HDM):- A
fast mass transfer mechanism which occurs
when porous structures are immersed in a
liquid phase. This involves the inflow of the
external liquid throughout the capillary
pores,
controlled
by
the
11
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expansion/compression of the internal
gas.
Deformation
Relaxation
Phenomena (DRP) :- Changes in
pressure
promote
deformation
(increased volume ) of the product due to
viscoelastic properties of its solid matrix
and is restored after subjecting to
atmospheric pressure

Factors effecting the VI process
1. Structure of food or porosity: - If the
intercellular space is more in the tissue,
the porosity will also be high and this
leads to increase in rate of mass transfer
due to HDM.
2. Vacuum pressure :a. VI is More effective in the range
between 50 to 600 mbar
b. It produces the pressure gradient
c. Porosity increase with decreased
pressure
d. Promote hydrodynamic mechanism
e. High Water Loss (WL) rate can be
obtained in low pressure system.
3. Vacuum time and Relaxation time:a. Both vacuum time and relaxation
time affects the impregnation
b. Both vary with structure of products.
c. The
vacuum
time
varies
approximately between 2 min. to 60
min., relaxation time varies between
few minutes to several hours
d. As the vacuum time increases,
Impregnation increases initially and
stops after some time when all the
gases has been expanded.
4. Solution characteristics :a. Isotonic a solution containing the
same solute concentration both

5.

outside and inside the cell membrane, In
this solution cells neither shrink nor
swell .
b. Hypotonic, a solution containing less
solute molecules outside of the cell
membrane than inside of it, the cells will
swell due to water entering the cell
c. Hypertonic a solution containing more
solute molecules outside of the cell
membrane than inside, the cells will
shrink or shrivel due to water leaving the
cell.
Hence, selection of VI solutions depends on
the purpose of osmotic treatment, i.e. the type of
finished product, because the type of osmotic
solution significantly affects mass transfer during
the VI process.
Applications: - Vacuum impregnation used
for






Development of nutritionally fortified
fruit and vegetables
Development of minimally processed
fruit and vegetables
Pre-treatment before pickling
Pre-treatment to develop fruit and
vegetable based snacks.
Increases the amount of nutrients in
processed food to targeted consumers
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Introduction
To produce more vegetables from less
land, less water with less pesticides with less
detrimental to soil and environment as well
sustainable farming systems with recurring
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benefits to only long-term soil health. Organic
vegetables fetch a premium price of 10% - 50%
over conventional products. Market of organic
products is growing at faster rate (20%) as
compared to conventional ones (5%). This growth
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rate is highest in Japan, USA, Australia and
EU. Export preference of organic vegetables
offers a great scope to a country like India,
which has inculcated the skill of growing
organically
since
time
immemorial.
According to the National Organic Standards
Board of the US Department of Agriculture
(USDA) the word ‘Organic’ has the following
official definition:
“An ecological production management
system that promotes and enhances
biodiversity biological cycles and soil
biological activity. It is based on the minimal
use of off-farm inputs and management
practices that restore maintain and enhance
ecological harmony.”

Basic Concept of Organic Farming
1. It concentrates on building up the
biological fertility of the soil.
2. Control of pests, diseases, and weeds is
achieved largely by the development of
an ecological balance within the system
and by the use of bio-pesticides and
various cultural techniques.
3. Organic farmers recycle all wastes and
manures within a farm.
4. In a situation, where conservation of
energy and resources is considered to be
important, community or country would
make every effort to recycle all urban
and industrial wastes back to agriculture.
Principal of Organic Farming
1. Sustain and enhance the health of soil,
plant, animal, human and planet as one
and indivisible.
2. Sustain and enhance the health of soil,
plant, animal, human and planet as one
and indivisible.
3. Sustain and enhance the health of soil,
plant, animal, human and planet as one
and indivisible.
4. Sustain and enhance the health of soil,
plant, animal, human and planet as one
and indivisible.
Objectives of Organic Farming in
Vegetable Crops
1. To produce food of high nutritional
quality in sufficient quantity.
2. To encourage biological cycles within
farming systems by involving the use of
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3.
4.
5.
6.

micro-organisms, soil flora & fauna, plants
and animals.
To maintain and increase the long term
fertility of soil and biodiversity.
To use renewable resources in locally
organized production systems.
To work with a close system with regard to
organic matter and nutrient elements.
To avoid all forms of pollution that may
results from Agricultural techniques.

Why?
1. Excessive applications of pesticides and
fertilisers have caused damage to the soil and
environment
besides
affecting
crop
production.
2. In India, about 80,000 tonnes of pesticides
are used.
3. Pesticide residue is the second largest agent
causing cancer. A recent study in US revealed
that risk of cancer due to pesticide is 3 out of
1000 people.
4. Besides, the pesticides and fertilizers persist
in the soil which is harmful to the beneficial
soil micro-organism and earthworms and
thereby resulting in degradation of soil
fertility.
Scope
1. Rejuvenates the degraded soil and ensure
sustainability of crop production.
2. Common man and farmers are aware of the
hazards from use of chemicals and pesticides.
3. It is a common practice that farmers
maintain part of their vegetable gardens
without pesticide application for their own
consumption.
4. Preference of organic foods across the world
and consumers are ready to pay a premium
price for such foods.
5. The demand for organic agricultural
products is increasing day by day.
Advantages of Organic Farming
1. Cost effective. It reduces the production cost
by about 25-30%.
2. Profitable because it reduces water use,
nutrient-contamination by pesticides and
reduced soil erosion.
3. Enables the farmers to use the soil for a
longer period of time to grow crops as soil
fertility is maintained for a long time.
4. Cattle grazing on organic farmlands have
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5.
6.
7.

been found to be less prone to diseases,
and they yield more healthy milk.
Products or foodstuffs produced from
organic farming do not contain any sort
of artificial flavours or preservatives.
Due to the absence of synthetic fertilizers
and pesticides, the original nutritional
content of food is preserved.
Reduce the occurrence of many ailments,
and speeds the recovery process by
boosting the immune system.









Disadvantages of Organic Farming
1. Organic farming results in smaller yields,
and is more labour intensive, and timeconsuming.
2. Organic fertilizers tend to release slowly,
and hence may need several applications
before the desired results can be brought
about.
3. Farming in the organic way requires
deep skill and extensive knowledge.






Nutritive Value of Organically
Grown Vegetables
1. The nutritive value and taste of
organically grown vegetables is superior
to that of conventionally grown ones.
2. Nitrate level in vegetables grown with
composted FYM is lower as compared
with mineral fertilizer.
3. Exhibit decrease in the concentration of
undesirable constituents and increase in
the level of desirable ones such as Fe, Ca,
Mg, K, Vit C etc.
4. Higher quantities of flavonoids.
5. More nutritious due to the presence of
higher amounts of antioxidants.
E.g.: Organically grown leek has 3.74
times more Vit C.
 Carrot has 2.3 times more betacarotene
content
than
conventionally grown crops.
 Tomatoes produced with organic
manures possess better firmness
and extended shelf life.















Constraints
 Organic farming is highly knowledge
intensive farming.
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There is no organized extension
machinery to disseminate the proven
technologies.
Reduction of yield in initial few years of
conversion.
Organic inputs may be difficult to
generate on the farm.
The organic produce may not find an
early market as most of the vegetables
are perishable in nature.
Shifting to pure organic farming is very
time consuming and laborious.
Number of cattle households decreased
gradually, causing scarcity of FYM.
Nutrient content is very low in organic
sources. Varied nutrient content in
organic materials, so it becomes difficult
for farmers to calculate the actual
amount of organic materials to be added
in soil.
Collection and processing from wastes
are most complicated.
Cattle dung, urine and farm wastes are to
be handled manually.
The consumer needs protection, so the
Certification and Inspection programme
have to be Nationwide.
Exporting of organic produce calls for
adhering to predetermined organic
standards, which should be confirmed to
International Market demand also.
There is lacking of adequate research &
development backup as well as training
in Organic Farming in India.
There is problem in availability,
transportation, and application of
biological materials to meet the nutrient
demand of the crops.
Biological pest control is very knowledge
intensive.
Green manuring has also become
uncommon as the farmers are more
interested to grow as many crops of
economic importance as possible and it
has become difficult to have green
manure crops in the crop sequences.
Green leaf manuring also has become
limited due to over exploitation of
shrubs and trees.
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6.

Lack of package of practices
involving Organic-farming practices
along with cost benefit ratio of
different crops.
Lack of farmer’s adoption without
any financial help from government
or other development agencies

because of chances of yield loss in initial
years of adoption.

Conclusion
Organic farming has emerged as an
alternative system of farming which not only
addresses the quality and sustainability concerns
but also ensures a debt free, profitable livelihood
option.

HORTICULTURE: POST HARVEST TECHNOLOGY

Computerised Techniques in Sensory Evaluation
1*Gouthami

Y 2 Gouthami Shivaswamy and 3Bharathkumar A

Dept. of Post Harvest Technology, College of Horticulture, Bagalkote

Taste, flavour, appearance and quality
are important factor for the product
development. Sensory analysis plays a key
role in the product development. Sensory
analysis is a scientific discipline used to
evoke, analyse, interpret, reactions to those
characteristics of the product perceived
through the human senses include
 Eye
 Nose
 Tongue
 Ear
 Touch
Sensory analysis provides unique
information about degree of acceptance of
product.
There are different methods for
conducting sensory evaluation among which
the triangle test is widely used.
Due to rapid increase in the demand for
the safe and high-quality food, the primary
method for evaluating the quality of food
Electronic nose
Odour profiling
Off-odour
detection
Sensory and
chemical
characterisation

Electronic
Tongue
Taste
profiling
Taste
masking
efficiency

Electronic
Eye
Visual
profiling
Colour and
shape
detection

products is sensory analysis, which is based
on the use of human senses.The smell, taste
and appearance of products is evaluated by a
group of properly trained persons, but having
the drawbacks like time consuming,
VOLUME NO. 16, ISSUE NO.9

expensive and variability between the humans.
For these reasons, now-a-days increased efforts
are made for the development of artiﬁcial senses,
the structure and principles of operation of an
electronic nose, electronic tongue and electronic
eye (systems of computer vision).

E- Sensing
Electronic sensing refers to the capability of
reproducing human senses using sensor
arraysand pattern recognition systems.
Sensorstechnology
 Conductivity sensors
 Piezoelectric sensors
 MOSFET sensors
 Optical sensors
They detect volatile properties of the
environment and transform the response into an
electric signal.
Why E-sensing devices are required?
 Fast and reliable
 Many numbers of samples can be
analysed
 Lack of facility for sensory analysis
 Non-availability of trained people
 Less time consuming and Cost effective
E-sensing instruments
Principle involved in E-nose
Sensor array act as receptor and it produce
the response to chips where particular feature of
volatile component is identified and produce
signal to computing system,the vapour of sample
when passes through the sensor array chamber
15
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where a set of sensors are present and it
analyses the particular volatile component
and computed through the computer by
using the pattern recognition system.

Principle involved in E-tongue
The basic principle behind an electronic
tongue is to analyse the signals obtained
from an array of non-specific overlapping
sensors with pattern recognition systemsthey
generate electric signals as potentiometric
variations, The seven sensors of electronic
instruments detect organic and inorganic
compounds, reaction of each sensor different
from the other and most of sensors are
similar to or better than those of human
receptors
Principle involved in E-eye
The computer vision system, a new
artificial perception technique, is a promising
way of detecting the external characteristics
of food. Compared to traditional detection
methods, the computer vision system deals
with food colour, shape, size, and texture
effectively. More importantly, the computer
vision system is a reliable mimic technique
for food detection and is convenient,
efficient, easy to operate, and can analyze
more details than the human eye.Based on
high-resolution camera imaging under
controlled lighting conditions in a closed
cabinet (4960 x 7015).
Applications of E-nose
 Medical diagnosis and
monitoring
 Environmental monitoring
 Application in food industry
 Detection of explosives
 Space applications (NASA)

health

Applications of E-tongue
 Identify
unpleasant
taste
of
pharmaceuticals
 Detect alcohols in beverages by
using
porphyrin-based
potentiometric E-tongue
 Quantify bitterness or spicy levels of
drinks
 Differentiate varieties of tomato by
measuring crushed tomatoes
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Identify toxic substances
Differentiate different brands of coffee of
different origin
Evaluate Italian wine for taste and
flavour

Applications of E-eye
 Monitor of changes during aging process
(Banana) and Shape and size analysis
(strawberry)
 Batch to batch consistency and
sorting(pomegranate)
 Detection of contamination, spoilage or
adulteration and monitor storage
condition
 Formulation
or
reformulation
of
products
 Benchmarking
with
competitive
products
Limitations of E-sensing instruments
 Calibration of the system components
are critical factors
 It cannot mimic 100% similar to that of
human beings
 Shorter lifetime
 Not available in market very easily
Conclusions
Electronic sensing devices could be
alternative to human panel system, which
includes E-nose, E-tongue and E-eye. We can rely
on E sensing devices for accurate results.
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In present all plant varieties are
contributed directly or indirectly by our
farmer, plant breeder and researcher. It may
be in form of plant genetics resources
improvement, conservation, availability or
any new variety. This contribution is
important to quick growth of agriculture.
The Protection of Plant Variety and
Farmer Right Act was passed on august 9,
2001 by lok sabha.

What Is PPV& F R Act 2001?
The act which is inspires to farmer and
plant
breeder
to
conservation
and
development of new plant variety and
ensures them to reward for work and also
give right to owner of their product.
What Is Farmer Variety?
Those plant varieties which are
traditionally cultivated and develop by
farmer called farmer variety. This variety
may be cultivated species and their wild
relatives and farmer have general knowledge
about these.
What Is Farmer Right?
Any right given to farmer for registration
and conservation of new variety under the
plant variety and farmer right act which
develop by him same as to plant breeder. It
may cover1. Any farmer who engages in conservation,
improvement,
protection
of
economically
important
genetics
resources of land races and wild relatives
they have right of national gene fund. It
is valid when farmer register their
variety under this act.
2. Farmers have right of their conserve
variety seed production or its use for
VOLUME NO. 16, ISSUE NO.9

sowing, re-sowing exchange and distribution
under this act. That he was right before this
act but farmer has not rights to sale of
conserve seed produce under this act
branded

Purpose of Protection of Plant Variety
and Farmer Right ACT
1. To inspire farmer and plant breeder for their
right to establish effective system for
conservation and development of new plant
variety
2. To recognize farmer right for any kind of
contribution in relation to genetics resources
conservation,
improvement
and
its
availability during development of new
variety.
3. To protect the rights of plant breeder for
contribution in rapid growth of national
agriculture development.
4. To motivate private and government
agencies to invest in research and
development of new variety of crop.
5. To develop seed industries for easily
availability of good quality planting material
and crop seed.
Procedure of register variety under
PPV&FR Act 2001
Under this Act any farmer can register his
variety by following the steps given here under:
1. Application for registration- an application
should be apply by breeder of variety or his
successor on behalf of farmer or any relevant
institute or society.
2. Pre requisites for application – following
prerequisites are should fulfill for application
a. Application form – application shall be
made in the prescribed form. Like- form
I is for registration of new variety, extant
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b.

c.

d.

e.

f.

g.

8.

variety and farmer variety or form II
is for the essentially derived variety
and transgenic variety and technical
questionnaire (TQ) for providing
technical details of the variety.
Acceptable denomination- it is
prerequisites that name of variety
expressed by means of letters or
combination of letters and figures
written in English or Hindi.
Affidavit- it is prerequisites that
applicant should submit an affidavit
stating that his variety not contain
any gene or gene sequence involving
terminator technology.
Fee – the fee structure consist (i)
application form charge@200rupees
(ii)registration fee (iii)fee for
conducting DUS test (iv) annual or
renewal fee
Information and disclosures- it
content complete information of
variety
their
parental
lines,
geographical location of derived
genetics
material,
contributing
community or farmer, institution, or
organization, breeding methods and
disclosure on the use of genetic
material conserved by an tribal or
rural etc.
Description of the variety- a brief
description of the variety stating its
characteristics
of
novelty,
distinctiveness,
uniformity
and
stability as required for registration.
Seed deposition – for conduct DUS

test, the applicant should deposit seed/
propgules of the variety (if hybrid, along
with seeds of parents) to registrar.

Importance of PPV&FR Act
1. Registered the new variety, derived variety
and existing variety of crop.
2. To formulate DUS standard of new plant
variety and species.
3. Documented the variety and describe the
character of new plant variety.
4. To formulate necessary index of all plant
varieties.
5. Documented the farmer varieties and their
feature.
6. Registered and awarded the farmer and
farmer community for their contribution.
7. To connect tribal people and villagers for
conservation of plant genetics resources.
8. To conserve the plant genetics resource of
important plant and its wild species.
9. Maintain the register of national plant
species.
10. Maintain the national gene bank.
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Importance of Soil Health Card
G.Sashikala
S.V Agricultural college, Tirupati-517502, Andhra Pradesh

Soil healthor soil quality, is the
continued capacity of soil to function as a
vital living ecosystem that sustains plants,
animals, and humans. This definition speaks
the importance of managing soils so that they
are sustainable for future generations.
Inherent soil quality is the ability of soil to
function. Understanding soil health means
assessing and managing soil so that it
June, 2020

functions optimally now without degradation for
future use.
Soil health card (SHC) is a printed report
that a farmer will be handed over for each of his
holdings by the agriculture department officials.
It contains the status of his/her soil with respect
to 12 soil parameters, namely macro-nutrients
(N,P,K),secondary nutrient S, micronutrients
(Zn, Fe, Cu, Mn, Bo) and physical parameters
18
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(pH, EC, OC). Based on this, the SHC
recommend fertilizer doses and amendment
required for the farm.
Soil health card scheme was initiated by
the Prime Minister of India Sri. Narendra
Modi for the welfare of the farmers. Under
this scheme, the farmers are provided with a
soil health card that determines the crops
that can be cultivated in the particular soil
and measures to develop the productivity of
the crops.

Testing of the soil
Soil Samples are taken two times in a
year i.e., after the harvesting of Rabi and
Kharif crops or when there is no crop in the
field. The samples will be collected by the
State Government staff at a depth of 15-20
cm in a V shape pattern. The obtained
sample will be labelled and then sent to
laboratories for conducting tests. The testing
laboratories are also in the form of mobile
vehicles so that test can be conducted in
remote areas.
Functions of the Scheme
The authorities of the scheme collect
various soil samples and these samples will
be sent to the testing laboratories where
experts would conduct tests on the samples.
Soil samples are collected by the State
Government officials by the Department of
Agriculture staffs in a grid of 2.5 ha in
irrigated area and 10 ha in rainfed areaby
using GPS tools and revenue maps. Once
testing is done, the experts analyze the soil
samples and note the strengths and
weaknesses of the soil. If there can be
changes made to improve the nutrients of the

9.

soil, then experts will give suggestions to make
the changes. The government includes all these
information in the soil cards of the farmers in a
short form. Processing charge Rs. 190 per soil
sample is to be paid to the State Government
regarding collection of the soil sample, testing,
generation and distribution of soil health card to
the farmer.

Soil Health Card
Soil Health Card contains the following
details:
 The health of the soil.
 Functional characteristics of the soil.
 The water content and nutrients present
in the soil.
 Additional properties of the soil.
 Measures to improve the defects of the
soil.
Advantages of soil health card
 The farmers will be notified about the
soil type and raise crops accordingly.
 The experts provide a report to the
farmers once in 3 years after observing
the soil regularly. This makes the
farmers not to be concerned about the
cultivation even if the soil changes due to
natural factors.
 Expert advice will be given to the farmer
to improve the productivity of the crops
and the necessary methods that have to
be practiced in order to implement the
changes.
 The Government sees that the same
person is carrying out all the soil analysis
so that there can be further changes that
can be made if required.

SOIL SCIENCE AND AGRICULTURAL CHEMISTRY

Alkali Soils and Their Management
G.Sashikala
S.V Agricultural college, Tirupati-517502, Andhra Pradesh

Alkali or Alkaline soils are clay soils with
high pH (> 8.50) a poor soil structure and a
low infiltration capacity. Often they have a
hard calcareous layer at 0.5 to 1.0 metre
depth. Alkali soils owe their unfavorable
physico-chemical properties mainly to the
dominating presence of sodium carbonate,
VOLUME NO. 16, ISSUE NO.9

which causes the soil to swell and difficult to
clarify/settle. They derive their name from the
alkali metalgroup of elements, to which sodium
belongs, and which can induce basicity. These
soils are otherwise called as alkaline sodic soils
which are are basic in nature.
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Causes
The natural or manmade causes of soil
alkalinity are:
1. Presence of soil minerals producing
sodium carbonate (Na2CO3) and sodium
bicarbonate
(NaHCO3)
upon
weatheringin soil.
2. CaO released by burning of limestone
readily dissolves in water to form slaked
limeand carried by rain water to rivers /
irrigation water.
3. Many sodium containing salts such as
Sodium carbonate, Sodium bicarbonate
(baking soda), Sodium sulphate, Sodium
hydroxide (caustic soda), Sodium
hypochlorite (bleaching powder), etc.are
used in industrial and domestic
applications in huge quantities.
Agricultural Problems
Alkaline soils are difficult for agricultural
production. Due to the low infiltration
capacity, rain water stagnates on the soil
easily and, in dry periods, cultivation is
hardly possible without copious irrigated
water and good drainage.
Management Practices
1. Gypsum requirement (GR): The
amount of gypsum needed for removal of
exchangeable sodium from alkali soil
and also to decrease the soil pH to a
desired
level
is
called
gypsum
requirement. 1 milli equivalent of Ca2+ is
required to replace 1 milli equivalent of
Na+ ion from the exchange complex of
sodic soil.
Method of Application of
Amendments
 Amendment should normally be
broadcasted and incorporated in the
surface 10 cm soil. Deeper depth of
mixing
of
gypsum
becomes
inactivated and thereby reduces the
effectiveness of the applied gypsum
and yield of crops. To ensure proper
dissolution of gypsum and leaching
of replaced exchangeable Na+, the
water is to be ponded/stagnated
continuously on the soil for a period
of 8-10 days (80% of gypsum gets
dissolved).
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Exchangeable sodium percentage (ESP)
is reduced to a desired level before
sowing.
2. Organic Amendments: Addition of crop
residues and other organic materials have got
a tremendous influence on maintaining soil
physical, chemical and biological properties
of these soils. Organic amendments like
straw, rice husk. Ground nut and safflower
hulls, FYM, compost, poultry droppings,
green manures, tree leaves and saw dust.
They Produce CO2 (carbonic acid) and
organic acids, they increase the solubility of
calcite and lower the ESP.
3. Industrial
by
products
as
Amendments: Phospho-gypsum, Press
mud, Molasses, Acid wash and Effluent from
milk plants. They are used to provide soluble
Ca directly/indirectly by dissolving soil lime.
4. Cultural practices
Land leveling and shaping:Field should be levelled properly for uniform
leaching.
Maintain Plant population:
Plant poulation can be improved in alkali
soils by increasing the seed rate and
decreasingplant distance.
Age of seedlings
Planting old seedlings has proved to be
beneficial.
Green manuring
Increases organic matter content, there will
be releasing of CO2and formation carbonic acid.
The released carbonic acid lowers the pH and
causes solubility of native CaCO3 and adds a
considerable amount of plant nutrients in the
soil. Ex: Sesbania,daincha, subabul
Continuous cropping
The land should be continuously cropped to
keep the downward movement of replaced Na &
soluble salts.
5. Water management
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Drainage: These soils have low
infiltration rate and rain water
accumulates leading to waterlogging.
This results in oxygen deficiency. So, to
avoid this oxygen deficiency surface and
subsurface drainage system is provided
in the field.
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However the sprinkler method could be
promising because of its ability to supply
water uniformly and in small quantities.

Good irrigation management:
Furrow or basin type method of
irrigation is used for alkali soils.

10. PLANT PATHOLOGY

Hypersensitive Response in Plants against Pathogens
Sahana N. Banakar
Department of Plant Pathology, University of Agricultural Sciences, Bengaluru-560065

Recognition of a diverse range of
pathogens, followed by an appropriate
defence response, is crucial for the survival of
plants. It is conditioned by initial recognition
events between host plant and pathogen,
which lead to activation of various host
defence responses, including a specialized
type of programmed cell death called as
Hypersensitive response (HR).

What Is Hypersensitive
Response….???
The HR is characterized by a rapid,
localized death of tissues at the site of
infection,
limiting
further
pathogen
multiplication and spread. HR may play in
plants the same role as certain programmed
cell deaths in animals with respect to
restricting pathogen growth. In addition, the
HR could regulate the defence responses of
the plant in both local and distant tissues.
HR is commonly regulated by direct or
indirect interactions between avirulence
(avr) gene products from pathogen and
resistance gene (R) products from plant and
it can be the result of multiple signalling
pathways. Ion fluxes and the generation of
reactive oxygen species commonly precede
cell death, but a direct involvement of the
latter seems to vary with the plant-pathogen
combination.
Historical Background
Hypersensitive response was a term first
applied by Stakman (1915) to describe the
rapid and localized plant cell death induced
by rust fungi in rust-resistant cereals.
Different Types of Programmed Cell
Death (PCD)
 Apoptosis:
(Phagocytosis):
A
distinguishing feature of apoptosis is
VOLUME NO. 16, ISSUE NO.9





that fragments of the dying cell are
engulfed and digested by the lysosomes
of neighbouring (living) cells (e.g.
phagocytes).
Autophagy: Autophagy (self-eating) is
a major degradation and recycling
system in eukaryotic cells. It is featured
by degradation of cellular components
by formation of autophagolysosome
Non- lysosomal Cell Death or
Necrotic Type: It is characterized by a
rapid, localized death of tissues at the
site of infection, limiting further
pathogen multiplication and spread.
Hence also called as hypersensitive
response (Lakimova et al., 2005)

Major Players Involved in the Activation
of the HR are (Lakimova et al., 2005)
 Calcium ion flux
 Reactive oxygen species (ROS)
 Nitric oxide (NO)
 Salicylic acid (SA)
 Mitogen-Activated
Protein
Kinases
(MAPKs)
Biochemical Pathways
The HR leads to altered cell functions and
greatly activated defense-related compounds.
 Increased ion movement, especially Ca+,
K+ and H+ through the cell membrane
(Calcium ion flux).
 Rapid burst of reactive oxygen species
(ROS) leading to a dramatic increase of
oxidative reactions.
 Distruption of membranes and loss of
cellular compartmentalization
The HR is an intrinsically programmed
process and it is clear that there may be a rapid
convergence of the initially activated avr-R gene
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dependent signalling events. Cell death
during the HR appears to be part of a
continuous process where different pathways
cross talk. Hence, it leads to defence
response in neighbouring cells and acquiring
resistance locally.
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Parthenium (Parthenium hysterophorus
L.) also known as star weed, carrot weed,
white cap, white top has been found growing
naturally since centuries in Mexico, North
and South America, Australia, China, Pacific
islands, East and South Africa and Canada.

black and a narrow diamond shape, 2 mm long
and flattened. Generally only 4 seeds develop in
each head. Parthenium can germinate, flower and
set seeds within four weeks. Once established, it
can survive even severe drought and frost
conditions.

Ecology of Parthenium
 The absence of natural agents that
restrict the spread of this plant,
 High fecundity,
 Efficient seed dispersal mechanisms,
 Allelopathy impact on other plant
species,
 Unsuitability for grazing because of
the presence of anti-feedants in the
plant system and
 Wide adaptability to varying soil and
agro climatic conditions have
enabled this plant to invade a variety
of
growing
environments
particularly in situations associated
with human activities.

Parthenium on Human Health
The contact dermatitis due to this weed has
long been recognized. It has been observed that
chances of getting sensitized to the weed are high,
when a person comes in constant contact with the
weed for a period ranging from 3 to 12 months. In
one case, a lady aged forty years was drawing out
water from her skin to the extent of 1.0 to 1.5
litres per day during peak season of Parthenium
growth. Parthenium is reported to be responsible
for largest number of airborne contact dermatitis
in India. Almost every part of the plant except
root is reactive. The reaction was mainly over the
sun-exposed area.

Biology of Parthenium
Seedlings of Parthenium with eggshaped leaves and covered in fine, white
hairs. Older leaves become increasingly lobed
and deeply divided and young plants develop
into a rosette with a deep taproot system.
Stems and leaves are covered in short, white
hairs. Plants develop a bluish or greyish
appearance. The flower heads are white and
occur in clusters at the top of the plant, borne
on short stalks, arising from the leaf forks.
Flower heads become hard and brown as
they mature. The seeds are striped grey to
June, 2020

Parthenium on Livestock Health
Though cattle do not eat Parthenium, its
effects were observed on them when they walk by
or graze through patches of this weed. Such cattle
had inflamed udder and subsequently suffered
from fever and rashes. It is reported that feeding
the weed to buffalo and bull calves at different
levels causes both acute and chronic forms of
toxicity. Ulcerations were caused both in the
mouth and digestive tract. Autopsy of the dead
animals showed punched cut ulcers on the
oesophageus
and
the
obosomal
folds.
Histopathology of the kidney and liver revealed
degenerative changes and necrosis. Consumption
of milk from the livestock grazing around
Parthenium invaded grazing land could be
22
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hazardous to man. Parthenium
asthma and dermatitis.

causes


Vermicomposting of Parthenium
Before flowering parthenium plants are
collected and the materials are to be chopped
into 5-10 cm length and spread into 10 cm
height above the surface with the circle
radius of 1.0 m diameter. Above this weed
materials layer, 10 % of cow dung slurry at
semisolid condition (10 % of weed materials
weight) is sprinkled evenly and the
sequential process is repeated for 5 layers.
These weed materials are to be kept as such
for 10 days for decaying purpose. After 5 days
earth worm at 250-300 numbers are to be
introduced into this decayed material. The
compositing process to be continued up to 45
to 60 days for complete decomposition of
parthenium.
Management
 Sowing of Cassia sericea, Cassia
tora,
Abutilon
indicum,
Gynandropsispentaphylla,
and
Tagetussp at the start of rainy
season. The growth of such plants
can insulate opened up soils against
invasion by Parthenium. In already
infested areas, planting of botanical
agents may be taken up at the start
of rainy season and there will be no
need to plant botanical agents again
as it will perpetuate on its own.
 To watch for the commencement of
rains and build up of Mexican
beetles (Zygogramma) and when
the beetles become available in large

numbers, they have to be collected and
released in Parthenium-invaded areas.
In case of gardens, flowers beds, lawns
intensively cultivated agricultural fields;
manual removal has to be taken up. In
the manual method, it should be noted
that the persons chosen for uprooting
the weed should not be allergic to
Parthenium.
In vast stretches of already Parthenium
invaded areas and where immediate
relief is needed, herbicides such as
Atrazine – 2.5 kg / ha (pre emergence)
and
Application of post emergence herbicide
- Common salt +Teepol (200 g/l + 2 ml
per litre of water) at the time of
flowering or before flowering or 2,4-D
Na Salt + NH4SO4 + soap solution (10 g
+ 20 g + 2 ml per litre of water) or
Glyphosate + NH4SO4 + soap solution
(15 g +20 g + 2 ml per litre of water) or
Metribuzin + soap solution (4 g + 2 ml
per litre of water).
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A vegetable nursery is a place or an
establishment for raising or handling of
young vegetable seedlings until they are
ready for more permanent planting. The
seeds of some vegetable are first sown in the
nursery beds and the seedlings from these
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beds are later transplanted in the main field.
Such vegetables are generally small seeded crops
which belong to solanaceous, cruciferous and
cucurbitaceous family besides onion, lettuce,
asparagus etc. In the future, many more crops
may be grown as seedling transplants, especially
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those of high economic value and potentially
high seed cost.
Advantages of Nursery Raising:
Nursery raising is an essential practice owing
to the following reasons (Nandpuri and
Singh, 1986):



It is convenient to look after the
‘baby seedlings’ with better care in
nursery bed.
 The size of seeds being small, it is
almost impossible to do direct
sowing properly.
 The hybrid seeds being expensive
can receive better care and thus
ensuring uniform crop stand.
 Shorter growing season and more
efficient use of land.
 Less expense is involved in
controlling insect-pests and diseases
in nursery beds.
 Undesirable seedlings can be
discarded
at
the
time
of
transplanting.
 Availability of sufficient time for
field preparation, manure and
fertilizer application after harvesting
the previous crop.
Yearly demand of vegetable seedlings
and seeds in India:








Seedling
(millions)
13028
Tomato
200000
Brinjal
14157
Chilli
695000
Onion
Cauliflower 12669
22963
Cabbage
Crop

Seed
(kg)
600
635
195
2779
87
101

(Source: Resource Book on Horticulture
Nursery Management, NAIP, ICAR, 2012)
Components and Process Involved
in Modern Nursery Raising System:
Seedling tray, media, mechanization,
irrigation, nutrients, protected structure,
light and seed pelleting and priming,
biological enhancement and hardening.
Selection of Site: The following points
should be taken into consideration while
selecting an area for nursery production:


The land should be well drained,
fertile and rich in organic matter.
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The area should be free from the water
logging.
It should always be away from shade to
get desired sunlight.
The nursery area should be near to a
water source.
The area should be fenced from the pet
and wild animals.

Hi-tech Nursery Raising Techniques:
1. Covering with Polythene Sheets: In
order to ensure early germination, thatching
can be swapped with transparent/white
polythene sheet (150 micron thickness). After
seed sowing, irrigation water is applied in the
nursery beds up to field capacity. Then the
beds are covered with transparent/white
polythene sheet and are made air tight by
covering the sheet edges with soil. The
polythene sheath is removed after the
competition of germination process. Rest of
the cultural practices is similar to
conventional method of nursery raising.
2. Poly Tunnels for Normal Weather: The
nursery beds are covered with pre fabricated
tunnels of size 3m long, 1.5m wide and
central height of 1.0m. The semi circular
structure is clad with UV-polythene sheath
(200 micron) with 75 per cent transmittance.
Once the seed sowing, covering and
irrigation to field capacity is over, the bed can
be covered with the tunnels. Both the
openings can be closed if nursery is grown in
winters.
3. Sunken
Nursery
for
Weather
Extremes:
 Prepare a trench of any length, 1.2m
wide and 50cm deep.
 Prepare a raised bed of 5-10 cm height at
the bottom of the trench. The soil should
not be imported from outside the trench.
FYM (25kg) and inorganic fertilizer
mixture (100g) may be added as
recommended earlier. Precautions must
be observed in applying FYM. It may be
treated with fungicide/Trichoderma
(1kg/100kg dung) at least 15 days prior
to bed preparation.
 Seed treated with Captan/bavistin may
be sown in lines at 5cm width and cover
the seed with the same soil.
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Drench the beds with water to the
field capacity of the soil.
 Cover the trench with white,
transparent
polythene
sheath,
providing taper to both sides.
 Make the sheath air tight from all
sides.
 Start observing the emergence of the
seed through the poly sheath from
tenth day onwards.
 Once the emergence is over,
irrigation may be regulated, as
required till the 4 leaf stage is
achieved.
 Polythene cover may be removed in
sunny days or converted into a roof
in rainy days.
4. Naturally Ventilated polyhouse: For
commercial
nursery
production,
naturally ventilated polyhouses can be
used. In a polyhouse of 100 m area,
40,000 seedlings can be raised in one
batch and we can have a total of five such
batches per year.
Poly Bags for Cucurbits: - Most of
the cucurbits are seed propagated and in situ
sowing is practiced. In some cases where
early crop is desired, seeds can be sown in
alkathene bags and germinated under
protected cover from low temperature. The
seedlings are transplanted from the bags at
2-true-leaf stage. This practice is prevalent in
Punjab, especially in the case of muskmelon
and it can be done in the hills to get early
crop in July. Normally, the cucurbits do not
stand transplantation beyond this stage due
to injury to tap root. There is considerable
saving in seed quantity, nearly 50 to 60 per
cent as compared to in situ sowing (Bose and
Som, 1986).
Plug Tray Technique: - Plastic trays
or pro-trays having different sizes of cells are
commonly used for raising vegetable
seedlings. Mainly two kinds of plastic protrays are used for raising the seedlings in
several European countries and Israel. In
case cucumber, muskmelon, tomato and
brinjal require plastic trays of 187 cells of
3.75 cm (1.5”) size, whereas lettuce, cabbage,
cauliflower and capsicum require trays
having 345 cells of 2.5 cm (1.0”) size. These
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trays help in proper germination, provide
independent area for each seed to germinate,
reduce the mortality rate, maintain uniform and
healthy growth of seedlings easy to handle and
store, reliable and economical in transportation.
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The seedling tray (pro-tray) is filled with
the growing medium (coco peat, perlite
and vermiculite).
A small depression (0.5 cm) is made with
fingertip in the center of the cell of the
pro tray/ plug tray for sowing.
One seed per cell is sown and covered
with medium.
Coco peat with 300 to 400 per cent
moisture is used and hence no
immediate irrigation is required until
germination.
After sowing 10 trays are kept one over
other for 3 to 6 days, depending on the
crops.
The entire stack will be covered using
polyethylene
sheet
to
ensure
conservation
of
moisture
until
germination. The stacked trays are
spread once the germination commences
to avoid etiolation.
The trays are shifted to net house on
germination of seedlings and spread over
the beds.
The trays are irrigated lightly every day
depending upon the prevailing weather
conditions by using a fine sprinkling rose
can or with hose pipe fitted with rose.
Drenching the trays with fungicides as a
precautionary measure against seedling
mortality is also being done.
Spraying of 0.3 per cent (3g/litre) water
soluble fertilizer using poly feed (19 all
with trace elements) twice (12 and 20
days after sowing) is practiced to
enhance the growth of the seedlings.

The trays are provided with protective
cover from rain by covering with
polyethylene sheets in the form of low
tunnel whenever it rains.
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The seedlings at right stage of
planting
are
hardened
by
withholding irrigation and reducing
the shade before transplanting or
selling to the growers.
Systemic insecticides are sprayed 710 days after germination and before
transplanting for managing the
insect vectors.
The seedlings would be ready in
about 21-42 days for transplanting
to the main field depending upon
the crop.

Seedling Management
Damping-off control: Young seedlings
may develop a sunken, brown, necrotic lesion
near the soil line due to fungal infection. If
the lesion girdles the stem, the seedling
collapses and soon dies. To prevent this
problem, apply 1 g Bavistin + 2 g Dithane M-

45 per litre of water after thinning.
Symptoms of damping-off: the necrotic,
brown lesion girdles the stem and the seedling
collapses (red circle) and soon dies.

Conclusion
The advent of different nursery growing
technique has opened the new vistas for growing
vegetable crops in any month of the year
irrespective of any vegetable crop. Such
innovative techniques are facilitating the growers
in producing off season vegetables for fetching
remunerative prices.
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Fruit juices have occupied a distinctive
position among the drinks which are
classified as beverages and is regarded as the
power house of essential nutrients.Since it is
being a potent source of energy, vitamins and
minerals, it is not only essential to maintain
health of an individual but also can be
considered as drink of refreshment which
helps in satisfying thirst.Carbonated drinks
are acquiring mass popularity among a large
group of population especially in youngsters
due to its unique taste and thirst-quenching
nature. But the popularity of fruit juices in
the preparation of carbonated drinks
islimited. Carbonation of fruit juices not only
just imparts characteristic colour and
flavour, but also meets nutritional security
and has become a popular choice in the
market. Carbonation is evidently a costeffective technique of processing and it also
considered as harmless (Solanke, 2017).

Carbonation
Process of dissolution of carbon dioxide
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in liquid is called Carbonation. In this process,
carbon dioxide is made to dissolve in the liquid
under high pressure. Appearance of small
bubbles in the carbonated drinks is because of
this high-pressure carbon dioxide that comes out
from the bottle. And this causes the solution to
become effervescent.The unique taste of
carbonated beverages is due to its tingling effect
produced on the tongue. The evoked sensations
by carbonated beverages are either because of
mechanical origin or because of chemogenic
origin(Dessirier et al., 2000).

Methods of carbnation
1. Natural Carbonation
a. It is a process of feeding yeast and
additional sugars to naturally create CO2
within the bottle.
b. Usually practiced in sparkling wines,
beer etc.,
2. Dry Ice Method
a. Addition of dry ice is practised in this
method. Dry ice is nothing but frozen
carbon dioxide.
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b.

Can be used in home scale with
proper precautions.
3. Force Carbonation
Direct infusion of CO2 into the beverages
from a gas cylinder is referred to as force
carbonation. It is mainly of two types viz. Pre
mix method and Post mix method.

Composition of carbonated
beverages
 Water
 Carbon dioxide
 Sweeteners
 Acid
 Preservatives
 Colorings
 Flavorings
 Clouding agents
 Juice contents
Factor affecting quality of
carbonated beverages
The ingredients, interaction among these
and the method of processing affect the
overall quality of the finished product(Shilpi
Verma, 2018).
 Clarification
 Carbon dioxide gas
 Temperature
 Sweetness
 Sourness
 Flavor
Fruits Suitable for Preparing
Carbonated Fruit Beverages (Shilpi
Verma, 2018)
 Aonla











Lime
Pomegranate
Kokum
Mango
Citrus fruits
Apple
Guava
Grapes
Jackfruit etc.,

Conclusion
Infuture, carbonated fruit juices can have a
great scope instead of carbonated soft drinks.
Soft drinks are much popularbecause of their
thirst quenching and refreshing properties but
theyhave low or no nutritional value. Hence
developingcarbonated fruit juice can be a greater
choice. Since fruit juices contain all the
nourishing properties, natural pigments, flavour
andgoodness of the fruit,it helps in providing
good nutrition to consumers.
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Impact of Climate Change on Insect-Pest Scenario
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Climate change is the most important,
and the most complex, global environmental
issue to-date. Effects of green house gases
and climatic changes are already evident
from the rising climatic temperature,
recurrent droughts, erratic rains, flooding
and submergence etc. Climatic factors like
VOLUME NO. 16, ISSUE NO.9

temperature and precipitation in particular, have
a very strong influence on the development,
reproduction and survival of insect pests and
pathogens. Such changes in climatic conditions
could profoundly affect the population dynamics
and the status of insect pests of the crops. These
effects could either be direct, through the
27

June, 2020

ISSN No.:2321-7405

influence of weather on the insects
physiology and behavior or may be mediated
by host plants, competitors or natural
enemies. The impacts include changes in
phenology, distribution and community
composition of ecosystem that finally leads to
extinction of species.

Impacts on Insect-Pests of
Agricultural Importance
Insects
being
poikilotherms,
temperature is probably the single most
important environmental factor influencing
their behavior, distribution, development,
survival, and reproduction. Therefore, it is
highly expected that, the major drivers of
climate change i.e. elevated CO2, increased
temperature and depleted soil moisture can
impact population dynamics of insect-pests
and the extent of crop losses, significantly.
Impact of climate change on interactions
between crop plants and insect-pests has
been extensively reviewed. The major
predictions about impacts of climate change
on insect-pests are compiled and presented
below:
Loss of Ecological Biodiversity
Insects comprise the largest group of
animal kingdom and play vital role in
providing various ecosystem services. The
insect diversity in a habitat indicates the
health status of an ecosystem as they are very
good indicators of environmental change,
play an important role in food chains, are
excellent pollinators for many of the
economically important crops and contribute
directly to the human economies through
valuable products like silk, lac, honey and
wax. About 6.83% of world insect species are
inhabitant in India. The climate change may
affect the relative abundance of different
insect species and the species unable to adapt
the changes may be lost in the due course of
time. The Western Ghats in India is the only
habitat to many rare, endemic and exotic
species of colorful butterflies in the world.
According to the estimates of IUCN (1994),
around 22 species of invertebrates (insects,
earthworms,
nematodes,
crustaceans,
spiders, etc.) are at the risk of extinction.
This species extinction is largely driven by
human activities. The loss of biodiversity
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may impact negatively the structure, composition
and functioning of ecosystems and wildlife
habitat leading to outbreaks of destructive insectpests and diseases.

Increased Overwintering Survival
Diapause is a period of suspended
developmental activities, the manifestation of
which is governed by environmental factors like
temperature, humidity and photoperiod. As an
adaptive trait, diapause plays vital role in
seasonal regulation of insect life cycles because of
which the insects have better advantage to
survive great deal of environmental adversities.
There are two main types of insect diapause;
aestivation and hibernation to sustain life under
high and low temperature extremes respectively.
Accelerated
metabolic
rates
at
higher
temperatures shorten the duration of insect
diapause due to faster depletion of stored
nutrient resources. Warming in winter may cause
delay in onset and early summer may lead to
faster termination of diapause in insects, which
can then resume their active growth and
development. This gives an important implication
that increase in temperature in the range of 10 ֯ ◌
C
to 50 ֯ ◌
C would increase insect survival due to low
winter mortality, increased population built-up,
early infestations and resultant crop damage by
insect-pests under global warming scenario.
Increase in Number of Generations
As stated earlier the temperature being the
single most important regulating factor for insect,
global increase in temperature within certain
favorable range may accelerate the rates of
development, reproduction and survival in
tropical and subtropical insects. Consequently,
insects will be capable of completing more
number of generations per year and ultimately it
will result in more crop damage.
Risk of Introducing Invasive Alien
Species
Even though the causes of biological
invasions are manifold and multifaceted, changes
in abiotic and/or biotic components of the
environment (climate change, biological control)
are recognized as primary drivers of species
invasion. Globalization and liberalization of
world agricultural trade coupled with the rapid
transport and communication means nowadays,
have substantially and plausibly increased the
28
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chances of exotic introductions. According to
the Convention on Biological Diversity
(CBD), invasive alien species are the greatest
threat to loss of biodiversity in the world and
impose high costs to agriculture, forestry and
aquatic ecosystems by altering their regional
structure, diversity and functioning.

Impact on pest population dynamics
and outbreaks
Climate
change
resultant
abiotic
environment
(increased
temperature,
elevated CO2 and depleted soil moisture) will
affect significantly the diversity and
abundance
of
insect-pests
through
geographic range expansion, increased
overwintering survival and more number of
generations per year, thereby increasing the
extent of crop losses. It may result in
upsetting ecological balance because of
unpredictable changes in the population of
insect-pests along with their existing and
potential natural enemies. Changes in
climatic variables have led to increased
frequency and intensity of outbreaks of
insect-pests. Outbreak of sugarcane woolly
aphid Ceratovacuna lanigera Zehntner in
sugarcane
belt
of
Karnataka
and
Maharashtra states during 2002-03 resulted
in 30% yield losses. These situations of
increased and frequent pest damage to the
crops have made another big hole in the
pockets of already distressed farmers by
increasing the cost of plant protection and
reducing the margin of profit.
Impact on Crop-Pest Interactions
The increasing temperature and CO2
have been found to exert both bottom-up and
top-down
effects
on
the
tri-tropic
interactions between crops, insects and
natural enemies by means of certain
physiological changes especially related to
host suitability and nutritional status. The
CO2 enriched environment reduces the
nitrogen content of the plant tissue due to
widening of Carbon: Nitrogen (C: N) ratio,
thus cause a slight decrease in nitrogenbased defenses like alkaloids and in turn may
increase in carbon-based defenses such as
tannins. This enhances the feeding by insect
herbivores in order to obtain sufficient
nitrogen for their metabolism. Ultimately, it
VOLUME NO. 16, ISSUE NO.9

slows down the insect development and increases
the length of life stages resulting in more foliage
feeding than the normal. In CO2 enriched
atmosphere water use efficiency of plants
increases owing to the reduced water loss
through less stomatal opening. Increased water
content in plants is beneficial for most of the
herbivorous insects as it helps in nutrient
assimilation and digestion especially nitrogen.
Increased water use efficiency enables the plants
to extend their life spans providing longer
periods of habitat suitability for transient insects.
Contrary, under elevated temperature, the
concentrations of certain allellochemicals like
terpenes and phenolic compounds increases in
plants that act as defensives against attacking
insect-pests. Global warming lead increased
temperatures may accelerate the life cycles in
some of the plant species. Which may affect
significantly, feeding and reproduction patterns
in associated insect-pests like aphids, jassids,
mealy bugs, etc.

Increased Incidence of Insect Vectored
Plant Diseases
Climate change may lead to more incidences
of insect transmitted plant diseases through
range expansion and rapid multiplication of
insect vectors. For ex. increased temperatures,
particularly in early season, have been reported
to increase the incidence of viral diseases in
potato due to early colonization of virus-bearing
aphids, the major vectors for potato viruses.
Reduced effectiveness of biological
control agents
Being tiny and delicate, natural enemies of
the insect-pests are more sensitive to the climatic
extremes like heat, cold, wind and rains.
Precipitation changes can also affect predators,
parasites and pathogens of insect-pests resulting
in a complex dynamics. With changing climate,
incidence of entomopathogenic fungi might be
favoured by prolonged humidity conditions and
obstinately be reduced by drier conditions.
Natural enemy and host insect populations may
respond differently to changes in climate. Hosts
may pass though vulnerable life stages more
quickly at higher temperatures, reducing the
window of opportunity for parasitism which may
give great set back to the survival and
multiplication of parasitoids.
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Disruption of Plant-Pollinator
Interactions
The climatic factors like temperature and
water availability have been found to affect
profoundly the critical events like flowering,
pollination and fruiting in the life cycle of
plants. Many pollinators have synchronized
their life cycles with plant phenological

events. Impending climate change is expected to
disrupt the synchrony between plant-pollinator
relationships by changing the phenological events
in their life cycles and may thus affect the extent
of pollination. The quality and the quantity of
pollination have multiple implications for food
security, species diversity, ecosystem stability and
resilience to climate change.

15. NEMATOLOGY

Impact of Climate Change on Nematodes
K. Kiran Kumar
Scientist, ICAR-Central Citrus Research Institute, Nagpur-440033, Maharashtra

Introduction
Global climate change refers to the
change in climate for an extended period of
time, either due to natural variability or
caused by human activities. The research
results showed that warming began in 19th
century and increased subsequently in many
regions of the world. According to IPCC, the
global mean temperature of the earth surface
will increase by 1.1–6.4°C (Costello et al.,
2009).
Nematodes are the most abundant and
diversified group of organisms on the earth.
They found in different habitats ranging from
aquatic, marine and freshwater to terrestrial
environments (van Megen et al., 2009).
Bacterial and fungal feeders play a major role
in maintaining soil health. Predatory
nematodes have the potential for biocontrol
of plant parasitic nematodes (Ahmad and
Jairajpuri, 2010). While, entomopathogenic
nematodes act as biocontrol agents of various
soil borne insect pests (Kaya et al., 2006). In
contrast to this, others act as parasites on
plants and animals. The rise in atmospheric
CO2 and surface temperature levels will
significantly affect both natural and managed
ecosystems by interacting with biotic and
abiotic components on the earth which may
cause
alterations
in
geographical
distribution,
abundance,
biology
and
infectivity of nematodes (IPCC, 2007; Singh
and Prasad, 2016; Okulewicz, 2017).
However, climate change has both positive
and negative impacts on the abundance of
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nematodes (Mueller et al., 2016).

Nematode Management under Changing
Climate
 Changes in temperature and rainfall can
alter persistence and availability of
chemical nematicides in soil which may
influence their efficacy. Observations
suggested that nematode pressures on
plants may increases with climate
change which may rise in substantial use
of nematicides in both temperate and
tropical region to control them.
 Non chemical nematode management
methods (such as green manuring, crop
rotation
mulching
and
organic
amendment) assumes great significant
under climate change scenario, because
these approaches not only help in
reducing use of chemicals but also
mitigate impacts of global warming by
promoting carbon sequestration in agroecosytem (Lal, 2004).
 One of the best characterized and
commercially used nematode resistance
genes Mi-1 confers resistance to the
three most economically important
species
of
root-knot
nematodes:
Meloidogyne arenaria, M. incognita and
M. javanica (Zhang et al., 2010).
Although Mi-1 can effectively protect the
plant from nematode damage, it is
inactive when the soil temperature is
above 28 °C (Ammati et al., 1986;
Tzortzakakis et al., 2005).
Laboratory experiment has showed that
30
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increase in concentration of CO2 enhanced
DJ recovery of Heteorhabitids and
Steinernema spp. (Jenssen et al., 2000). In
India, elevated CO2 up to 700 ppm showed
no adverse affect of infectivity of EPN
(Somashekhar and Prasad, 2010). In general
botanicals, EPNs, bacterial and fungal based
biopesticieds are highly vulnerable to
environmental stresses as increases in
temperature, UV radiation and decreases in
relative humidity may reduce the efficacy of
theses control tactics.

Conclusions
 Climate change have significant
impacts on productivity of agro
ecosystem by interfering biotic and
abiotic components
 CO2 induced changes in nematodes
functional groups are highly variable
 Potential changes in development
and geographical distribution of
plant parasitic nematodes using
predicted climate change scenarios
gives fairly good idea about future
consequences of nematode disease
 Climate change could alter rates of
development of nematodes, modify
host resistance, change in resistance
pathways and physiology of plantnematode interaction.
Future Prospects
 Long term studies on the effect of
soil nematodes in varied ecosystems
under different cropping systems to
assess the impact of climate change
are needed
 Identification of resistance source
that would be stable under elevated
temperature and CO2 levels is
needed under the projected climate
change conditions
 Understanding
molecular
mechanisms and genes underlying
their
survival
under
adverse
environment
may
open
new
opportunities in developing novel
strategies to mitigate stress imposed
by global warming
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16. AGRICULTURE/FOOD TECHNOLOGY/ MICROBIOLOGY

Food Borne Diseases
Pande Shilpa Sanjay, *Shaik Jakeer Basha, Shwetha Acharya
*Assistant Professor, College of Food Technology, Maldad, Tal-Sangamner, Dist-Ahmednagar, Maharashtra

Food borne diseases are caused by
contamination of food and occur at any stage
of the food production, delivery and
consumption chain. The food involved is
usually contaminated with a disease
pathogen or toxicant. Food borne diseases
encompass a wide range of illnesses from
diarrhoea to cancers. Most present as
gastrointestinal issues, though they can also
produce neurological, gynecological and
immunological symptoms. Diseases causing
diarrhoea are a major problem in all
countries of the world; such food contains
enough pathogens or toxicant necessary to
make a person sick. Food borne diseases are
classified into two types:
1. Food borne infections
2. Food borne intoxications

Food Borne Infections
Food borne infections are caused by
consumption of food contaminated with
pathogenic microorganisms like bacteria,
virus, parasites or toxins that causes
inflammation of stomach, bowels and severe
irritation of gastrointestinal tract in the body.
Food borne infections tend to have long
incubation periods and are usually
characterized
by
cramping,
nausea,
diarrhoea and fever.
Types of Food Borne Infections:
Food borne infections are majorly caused by
bacteria, fungus and virus. They are
 Bacterial food borne infections
include
cholera,
salmonellosis,
typhoid
fever,
shigellosis,
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Yersiniosis, Escherichia coli infection,
Campylobacteriosis,
Vibrio
parahemolyticus and Listeriosis.
Mycotic food borne infections include
Candida
spp.,
Sporothrix
spp.,
Wangiella spp. etc.
Viral food borne infections include
hepatitis A , Norwak virus and
poliomyelitis virus.
In the year 2019-20, Salmonellosis and
E. coli has a major outbreak in the world,
identified in different processed foods.

Food Borne Intoxications
Food borne intoxications are caused by
ingesting food containing toxins formed by
bacteria which resulted from bacterial growth in
the food. These toxins may cause food borne
diseases such as gastrointestinal and systemic
disorders. Food borne intoxications caused by
consumption of food containing:
 Bio toxicants which are found in tissues
of certain plants and animals.
 Metabolic products (toxins) formed and
excreted by microorganisms (such as
bacteria, fungi and algae), they multiply
in food, or in gastrointestinal tract of
man.
 Poisonous substances, which may be
intentionally or unintentionally added to
food during production, processing,
transportation or storage.
Food borne intoxications have short
incubation periods (minutes to hours) and are
characterized by lack of fever. Food borne
intoxications can be classified into 5 types
32
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1.

2.

3.

4.

Bacterial Intoxications: Bacterial
intoxications
are
caused
by
Staphylococcus aureus, Bacillus cereus
Clostridium perfringens and Clostridium
botulinum.
Fungal Intoxications: These are
caused by consumption of metabolites
produced by fungi, when growing in
food. These metabolites are called
mycotoxins. Grains, oilseeds, fruits and
vegetables are mostly involved if they are
stored at high humidity (≥ 0.75) or if
they are not properly dried before
storage. Poor dry storage practices of
grains and other foods leads to mould
growth and production of mycotoxins. A
major outbreak of fungal intoxification
in form of aflotoxin lead to death of 2
00000 turkey birds by consumption
infected peanuts.
Chemical Intoxication: This is a type
of food borne intoxication caused by
consumption
of
food
containing
poisonous chemicals. These may be
intentionally or unintentionally added to
foods as a result of producing,
processing, transporting or storage. A
number of substances can enter the food
chain from the environment and through
their use as growth promoters or
veterinary therapeutics giving rise to
chemical residues.
a. Heavy metals e.g. mercury, arsenic,
fluoride, lead, cadmium, cyanide etc.
b. Pesticides & insecticides e.g. DDT,
BHC,
organo-chlorines
&
organophosphates.
c. Herbicides
d. Fungicides
e. Preservatives
e.g.
nitrites,
formaldehyde etc.
f. Antibiotics
e.g.
pencillin,
tetracyclines, chloramphenicol
Plant
Toxicants/
Poisonous
Animals:
Plamt
toxins
include
mushroom toxins Mammals are not
commonly inherently poisonous, but
secondary toxicity may affect many of
them. The toxin may be of various types
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e.g. heavy metals, pesticides, toxic plants,
therapeutics, fungal or bacterial toxins.

Conclusion
Nearly 200 different types of food borne
diseases are caused by eating contaminated food
with bacteria, viruses, parasites or chemical
substances. This growing public health problem
causes considerable socio-economic impact
though strains on health-care systems lost
productivity, and harming tourism and trade.
These diseases contribute significantly to the
global burden of disease and mortality. By
maintaining hygienic processing conditions in
each and every step of processing food from farm
to fork can eradicate outbreak of food borne
diseases. Avoiding consumption of street foods,
raw products, uncooked food products, long term
frozen products can reduce health effect towards
diseases.
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17. PLANT BREEDING AND GENETICS

Breeding in Apomictic Species
T.Radhamani
Tamil Nadu Agricultural University, Coimbatore -03

Introduction
In apomictic reproduction, an embryo is
formed directly from a chromosomally
unreduced megaspore mother cell or from a
somatic cell of the nucellus or ovule.
Apomixis makes vegetative reproduction or
cloning through the seed possible. It fixes
vigor by allowing a plant to clone itself
indefinitely through seed.
Apomixis has received
increased
research emphasis in the past 20 years due to
discoveries
of
partially
apomictic
(facultative) plants in cultivated species,
discoveries of sexual plants in apomictic
species, new information on genetic control
and a broader awareness of the impact that
apomixis
could
have
on
cultivar
development.
Types of Apomixis
Many
different
classifications
of
apomixis types and pathways of development
have been proposed over the years but the
most widely accepted and easiest to use is
that classification proposed by Nogler (1984).
That could be resume in the following figure

Characteristic Features of Apomixis
1. Facultativeness. Apomixis is said to be
June, 2020

2.

facultative when some progeny also result
from either a normal meiosis and/or a
normal fertilization of the egg cell. Apomixis
is said to be obligate when the progeny is
100% maternal.
Polyploidy: Two theories have been
presented to explain the almost complete
absence of apomixis at the diploid level.
Nogler 1982 assumed that the dominant
allele responsible for apomeiosis could not be
transmitted through haploid gametes,
meaning apomixis could not be recovered in
wild diploids. The second hypothesis is that
there is a dosage requirement in the number
of dominant alleles present in any individual
for apomixis to be expressed. Absence of
apomixis in wild diploids would, according
with this theory, be due to lack of expression
instead of non-transmission.

Potential Advantages of Apomixis
Introducing apomixis in a breeding program
could have several advantages (Hanna, 1999).
When a gene(s) for apomixes is introduced in a
sexual species, all germplasm within a species has
potential as a parent of a new hybrid. The
genotype of every apomictic is fixed in the F1
generation and every apomictic genotype from a
cross has the potential of being a cultivar. Gene
combinations and vigor are not lost as in each
segregating generation of sexual F1 hybrids. The
maintenance of elite genotypes is easy and
efficient and there is no need of isolation to
produce high quality pure seed.
Seed propagation by apomixes would greatly
reduce the storage, shipping and planting costs
and volume compared to tuber propagation.
In a commercial hybridization program
where male sterility is used, apomixis eliminates
the need to develop and maintain A-lines (male
sterile), B-lines (male fertile maintainers) and Rlines (restorer lines). A number of apomictic
genotypes could be mixed together in various
combinations to enhance genetic diversity to
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accomplish a specific goal.

Breeding Methods
Before beginning the description of some
breeding methodologies, it is necessary to
mention that the identification of apomictic
plants is one of the most important points in
any breeding program (Savidan,1995). This
can be done by progeny testing open
pollinated seed from selected plants.
Morphologically variable progeny from a
plant would indicate sexual origin. The
frequency of uniform or maternal progeny
from a plant would indicate the level of
apomictic reproduction. At least 20 to 25
progenies are needed to obtain a reliable
estimate of a plant’s reproductive behavior,
especially if it reproduces by facultative
apomixis.
Apospory and adventitious embryony are
the apomictic mechanism easiest to identify
at anthesis; apospory can be identified by the
presence of multiple embryo sacs, lack of
antipodal development and shape and
orientation of embryo sacs in the ovule
Diplospory is more difficult to identify
and requires cytological observations at
earlier ovule development than the two
previous mechanisms. Lack of meiosis or a
linear tetrad of megaspores is the best
evidence for diplospory.
The ideal apomictic mechanism in a
breeding program would be one that it is
controlled by a dominant gene(s), is
environmentally stable and reproduced only

by obligate apomixis, especially when sexual
counterparts are available for crossing with the
apomictics. In a breeding program, it must be
remembered that obligate apomictic plants can
only be used as male parents in crosses.
Microsporogenesis does function in apomictics
with resultant genetically recombines and
chromosomally reduced male gametes. An
apomictic plant must have some pollen fertility if
it is to be used in a breeding program.

Biodiversity and Genetic Vulnerability
A major concern for using apomixis in
cultivar development is that a few superior
cultivars would occupy most of the area planted
to a particular crop. This could lead to several
problems like the impact of corn blight in the 70’s
due to susceptibility of the major male sterilityinducing cytoplasm used to produce maize
hybrids.
In the other hand use of apomixis in cultivar
development could actually enhance genetic
diversity. Each apomictic plant from a sexual x
apomictic cross is potentially a unique cultivar
regardless of the heterozygosity or homozygosity
of its parents. Apomixis would allow breeders to
build and fix unique genotypes that would be not
possible or at least very difficult with sexual
reproduction. Vulnerability due to cytoplasm
would virtually be eliminated because a specific
cytoplasmic-nuclear male sterility cytoplasmic
would not be needed to commercially increase a
hybrid. There could be as many different
cytoplasms as there are commercial hybrids if
apomixis is used in cultivar development.

18. AGRICULTURAL ENTOMOLOGY

Insectivorous Birds and their Significance
1Harshita
1

A P, 1Muddasar and 2Hemanth P Asangi
2

Ph.D scholar, Department of Entomology, UHS, Bagalkote, M.Sc. Agri. Entomology, OUAT, Bhubaneshwar

Birds are most commonly noticed in
home gardens and agricultural ecosystems.
Not only they feed on grains, fruits but many
species of birds feed on variety of insects and
thus helps in reducing insect pest population.
The role of insectivorous birds in biocontrol
of insects is well known since dawn of
agriculture. Taking an example of myna bird,
Acridotheres tristis, which is a common
predatory bird found in India was imported
VOLUME NO. 16, ISSUE NO.9

by Mauritius to control red locust, Nomadocris
septemfasciata in 1762 B.C. illustrated the
potentiality of birds to control insect pests.
Encouraging these beneficial birds in farm lands
and gardens can help the growers to increase
their yield.
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Few commonly encountered
insectivorous birds
 Common
myna
(Acridotheres
tristis): Dark brown in color having
yellow beak and legs. Around the
eyes skin is yellowish. During flight
predominant white patch can be
seen.
 Bank
myna
(Acridotheres
ginginianus): It is similar to
common myna but it is somewhat
bluish grey in color and the skin
around the eyes is brick red.
 Black drongo/ King crow (Dicrurus
macrocercus): Glossy black in color
and have deeply forked long tail.









Red vented bulbul (Pycnonotus cafer):
Body is brown with black head.
Predominant crimson pathch is seen
under the tail.
Cattle egret (Bubulcus ibis): It is a white,
lanky and has yellow beak.
Green bee eater (Merops orientalis): Its
bright green in color, reddish brown on
head region.
House crow (Corvus splendens): Black in
color with grayish neck.
Paddy field pipit/ oriental pipit (Anthus
rufulus): Looks like sparrow but its slim
having slender bill and longer tail.

Greetn Bee Eater

Cattle Egret

Black Drongo

Paddy Field

Common Myana

BankMyna

House Crow

Red Vented Bulbul

Economic importance
ofinsectivorous birds:
They prey on different stages of insects
like egg, larva, pupa and adults of beetles,
bugs, ants, moths, butterflies, grasshoppers,
crickets, some flies, crabs, rats, etc in various
agricultural ecosystems. Thus they prevent
damage of plants by checking the buildup of
harmful insects.
How insectivorous birds can be
attracted?
 Providing artificial bird perches in
the field.
 Planting hedges around the field.
 Use of wooden boxes to provide
shelter to predatory birds.
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19. HORTICULTURE

Nematode Management in Vegetable Crops
Santosh Lal Jat, Jitendra Kumar Tak, Kuldeep Singh Rajawat and Vinit Kumar
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Maharana Pratap University of Agriculture and Technology, Udaipur, Rajasthan, India

Vegetable crops are marred by various
diseases among which root knot disease is
most important one which alone can cause
the yield loss to the tune of 20-40% and also
cause damage in quality. These are wide
spread in throughout India in every nook and
corner of the country. Plant parasitic
nematodes are unsegmented roundworms,
microscope, live in soil. Plant-parasitic
nematodes feed on roots and other
belowground parts. Some plant-parasitic
nematodes which feed on external surface of
root are called ectoparasitic nematodes some
feed inside the root, are called migratory
endoparasites and sedentary endoparasites.
There are several types of nematode of which
root knot disease is most important caused
by various species of Meloidogyne. There are
several species of root-knot nematodes
including M. hapla, M. incognita, M.
arenaria, M. javanica,. The most important
species are M. javanica and M. incognita,
which have the widest host ranges.
Vegetables are high input intensive crops and
use of pesticides is rampant in vegetables
then there is frequent uprising of pest
populations. Vegetables are also attacked by
reniform nematode population also in potato
golden cyst nematode is very important and
has quarantine importance as well. Since
vegetables are grown back to back there is
very likely that nemic pest could be
debilitating and affecting the crop yield
silently with the gradual reduction in yield
with time. Ditylenchus species is another
very important pest in onion, potato etc.
Nematodes are wound causing and sucker of
cell sap. They are silent killer of plant and
reducing the yield gradually. They do not kill
the plant instantly rather plant loose its
vitality and gradually become unproductive.
These infected plants generally show the
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nutritional disease symptoms which quite often
are mistaken. Even after supply of nutrition these
plants do not recover. In fact they affect the
tissues efficiency in absorbing the water and
nutrition. The physical injury caused by them
lead to secondary infection which can further the
disease severity by 10%. Vegetables are important
ingredient of balance diet and are source of
mineral and vitamins and therefore nematode
management is important to prevent the losses.

Symptoms:
Root-knot galls in roots
 Patchy growth with areas of stunted and
chlorotic plant.
 The characteristic galls produced on
infected roots and other underground
plant parts distinguish root-knot
nematode damage.
 Curling of root tips, and abnormal
proliferation
of
lateral
roots.
Proliferation is particularly obvious on
root crops, such as carrot. Root knot
nematode galls can be confused with
Rhizobium nodules on roots of
leguminous plants.
 The nematode mostly affects the root
tissues which can impair the plant
37
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capability to absorb the various
nutrients. This will have a effect on
plant physiological functions like
photosynthesis and respiration and
that will make the plant weak and
stunted.
Day time wilting even if there is
proper irrigation
Nutritional deficiency symptoms.

Life cycle
2nd stage juvenile feed on the root and
after that development starts and moulting
takes place. Nematode reproduce through
parthengenic means. Male is non feeding and
female after 20 days of birth lay eggs in
matrix 300egg/egg mass. Life cycle is
completed in 25 days. Egg hatch out in 2-3
days again life cycle is started. On single host
3-4 generation completed. The life cycle is
lengthened on a less-suitable host. Sandy,
organic muck and peat soils are more
favorable for population build-up than are
heavier clay soils.
Disease Complexes
Root-knot nematodes often interact with
other soil-inhabiting plant pathogens to form
disease complexes in which the resulting
disease is much more severe than
components of the complex would cause
alone. Meloidogyne species are known to
interact with both Verticillium and Fusarium
fungi, which cause wilt diseases of pepper,
tomatoes, potatoes, and other plants. In
certain situations, the nematode has been
responsible for breaking disease resistance to
Fusarium wilt. Disease complexes often kill
plants, particularly when young, whereas the
nematodes alone seldom cause such a severe
reaction.
Disease Spread
Only males and second-stage larvae of
root-knot nematodes are able to move
through the soil. Natural means of spread
include water, wind, and wildlife. Water
transport of eggs and larvae during
downpours and floods for long distances.
Wildlife moving through infested fields carry
these stages in moist soil clinging to their
bodies or feet. Wind is probably important
only after ploughing when infected roots are
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brought to the soil surface. Nematodes are
transported in infested soil clinging to vehicles,
tools, equipment, and shoes and in infected
plants. They can be carried from one end of the
country to the other in roots of infected plants.

Control
The management of nematode can be
achieved in an integrated manner by making use
of cultural, biological and chemical methods
while applicability of some of these are described.
Crop Rotation
Rotation with resistant or nonhost crops for
two to three years generally provides excellent
control of root-knot nematodes. It is important,
however, to keep these crops free of weeds or
volunteer plants susceptible to the species
involved, since their presence nullifies the use of
rotation. Cereals are generally poor or non host of
root knot nematodes while some oil seed crops
like mustard, safflower, sesamum are also poor
host. Amongst vegetables crop of cluster bean or
guar or onion or garlic are lesser susceptible to
root knot nematodes therefore could be utilized
in the rotation scheme for the management of
nemic pest. This method is able to minimize the
nemic population.
Resistant Varieties
Use of resistant varieties is perhaps the best
method of controlling root-knot nematodes.
However, these varieties are usually resistant to
only one or two species of Meloidogyne.
Therefore, this method is limited to situations in
which one or perhaps two Meloidogyne species
are present. Resistance may not provide
protection against even one species, since
numerous intraspecific races and biotypes are
known to exist in nature. Tomato cv sl-120, PNR7, managla hybrid, Hisar lalit are known
resistance and in chilli cv pusa jwala is
moderately resistant, and in cowpea cv c-152 is a
resistant line against root knot nematodes.
Resistant variety do not prevent penetration of
nematode in the root white it reduce the
nematode reproduction.
Organic matter amendment
Incorporation of large amounts of slightly
decayed plant material into the soil tends to
suppress the development of root-knot nematode
populations. It is thought that this material
stimulates populations of bacteria, fungi, and
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other soil inhabitants that are antagonistic to
nematodes. Unless additional fertilizer is
added to soil, this method may cause
nutrient imbalances that reduce plant
growth. Some of the deoiled cakes like neem,
caster, groundnut, mahua and mustard
showed antinemic properties if applied at the
rate of 1-2t/ha 10 days before planting. They
also provide immunity to the crop which can
withstand abiotic stress.

Early Planting
Certain crops such as radishes and
lettuce can develop at temperatures as low as
55°F (13°C). As previously mentioned, rootknot nematodes reproduce slowly if at all at
such temperatures. Thus, these crops can be
grown at low temperatures through most of
their cycle without suffering nematode
infection. Many other annual crops can be
planted before soil temperatures reach a level
where nematode activity begins. By planting
as early as possible, infection is delayed and
severe early season damage can be avoided.
Deep Summer ploughing of Soil
Soil disinfestations by heat in one form
or another is the most commonly used
method of nematode control in greenhouses
and the home. This is because it is both
highly effective and may be the only practical
control option available to the grower. Since
it is difficult to treat large volumes of soil
with heat, its usefulness is limited to
relatively small quantities. Nematodes are
killed by exposure to temperatures of 40° to
54°C, depending on the species.
Chemical Control
Control of root-knot nematodes through
the use of chemicals is highly effective and

practical, particularly on a field basis and where
crops of relatively high value are involved. It may
be the only alternative where crop rotation
cannot be practiced or resistant varieties are
unavailable. Both fumigant and nonfumigant
chemicals are available for nematode control. It is
always suggested to use carbofuran (3.3g/m2)
before laying nursery to provide initial protection
against nematodes. This can also be used as spot
application and furrow application. Larger seeds
could be treated as seed coat or seed soak (
200ppm
solution)
in
nematicides
like
carbosulfan SP 1%w/w and EC formulations.

Integrated nematode management
The use of 2-3 method of nematode
management may be used for long term benefits
as per the feasibility which has environment
advantages also. This is also important to have
use of crop advisory services and to use expert
systems to harness the larger benefits. Further it
is very essential to be informed about the subject
of plant disease and pathogen for the correct
decisions to be followed. In any case use of crop
rotation, summer ploughing, organic amendment
can always be done in addition to the use of
chemicals on when, what, where basis. Nematode
management decision has to be done location and
site specific. One need not to rely excessively on
chemicals as they are expensive also and have
environmental degradation impacts. For the
sustainability of crops nematode management is
very essential and has thereupon profitability per
unit investment.
References:
Srinivas P. , 2015 , Plant pathology, page no.
106 -110.
Hazra P., Som M. G., 2010, Vegetable
Sciences, page no. 3 -5.

20. HORTICULTURE

Application of Plant Growth Substances for Changing
Sex Expression and Improving Flower Initiation in
Cucurbits
More S G.
Assistant Professor, Assistant Professor, Department of Horticulture, AAC, Beed (MH)

What is Plant Growth regulator?
A growth regulator is a organic
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compound occurring naturally in plant as well as
synthesize other than nutrient which in small
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amount promote & inhibit or modify one
physiological process in the plant is known as
plant growth regulators.

Classification of Plant growth
regulator
Auxin
Gibberellins

NAA, IAA, IBA
GA
3

Kinetin, Zeatin
Ethylene, Ethrel
ABA, Phaseic acid,
Xanthoxin
Cumarin
Phenolic
Florigene, Anthesin,
Flowering
Vernalin.
Harmone
Oligosaccharides Complex Polysaccharides
Growth Inhibitors MH, APO, CIPC,
MORPHACTIN (synthetic)
Growth Retardant 2,4-D, 2,4,5-T, CCC,
Phosphon –D, AMO-1618
Cytokines
Ethylene
Abscisic Acid

Cucurbitaceae is a large family, which
includes many economic species such as
melon, watermelons, various gourds, and
pumpkins that are of particular importance
for the inhabitants of India. Many
cucurbitaceous species are eaten in several
different forms, as seeds, leaves, fruits and
sometimes flowers, by villagers throughout
India.

What Is Sex Expression?
The experimental modification of sex
expression essentially concerns individual
ontogeny’s; otherwise it means the changes
in flowering habits of individuals themselves.
Sex expression of a flowering plant refers to
the ability of such plant to produce one or
more sex forms of flowers, their numbers,
and positions on the plant.
Sex expression in cucurbits is a
characteristic
modified
by
genetic,
environmental, and chemical factors.
Tiedjens, in 1928 was one of the earliest
workers who directed his efforts to the study
of sex expression in cucurbits. He considered
earlier investigators of sex expression in
plant in three groups: a group of
investigators of sex inheritance who
recognized only genetics as the determining
mechanism, another group who claimed that
environment
is
the
basis
of
sex
determination, and a third who took an
June, 2020

intermediate
position and considered the
problem from several points of view. Factors
interacting to control sex expression in plants are
genetic, environmental, and chemical. Much
research has been conducted on the use of
growth-regulating chemicals for modification of
sex expression. However, little effort has been
directed toward the practical application of
research findings.

Genetic Factors
In his Theory about sex evolution in plants,
Corrensin 1928 assumed that the evolution of
sexual types was from hermaphrodites.
Intermediate
forms,
andromonoecious,
trimonoecious, and gynomonoccious; hence to
the extreme forms, androecious, monoecious,
and gynoecious.Every type of sex expression is
represented in cucurbitaceous. But according to
Yampolsky, the monoecious expression is the
most common, the dioecious next, and the
hermaphroditicis very rare.As a result of crossing
monoecious with andromonecious varieties of
cucumber, cantaloupe, and watermelon, Rosa
concluded that the monoecious expression is
dependent upon a single dominant genetic factor
in all three species.
Environmental Factors
Four variables of plant environmentNutrition,
Moisture,
light
regime,
and
Temperature -may directly influence sex
expression in plants.
Chemial Factors
Carbon
monoxide,
Ethylene,
Maleic
Hydrazide,
Tri
iodobenzoic
Acid,
Naphthaleneacetic Acid, Gibberellic Acid.
Time of Application
Application of MH, NAA and TIBA to
determine the best time at concentration of 100
ppm was selected from recommendations. The
MH, NAA or TIBA applied as a single spray at the
two-leaf stage a single spray at the four-leaf stage
or two sprays at the two- and at the four-leaf
stage.
Effect of Application Time
Cucumber
The modified sex expression during the first
two weeks of flowering either by increasing the
number of pistillate flowers, decreasing the
number
of
staminate
flowers
or
by
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both.Increased the number of early pistillate
flowers and early yield in terms of number
and weight of fruits harvested by applying
maleic hydrazide.It Indicates a direct
correlation between the numbers of early
fruit harvested as a result of maleic
Hydrazide. However, correlation was not
true of NAA and TIBA. Application of NAA
had any significant effect on yield.
Application of TIBA at the two-leaf stage or
at both two- and four-leaf stages suppressed
both pistillate and staminate flower
formation decreased total yield significantly
and there was no early yield. TIBA applied at
the four-leaf stage had no significant effect
on pistillate flowers decreased early yield and
had no significant effect on total yield.
Squash
The application of MH at the two-leaf
stage and TIBA at the four-leaf stage which
reduced the number of days to anthesis and
hastened the development of female flowers.
It increased the female and male flower ratio
by reducing the number of male or increasing
the number of female flowers developed on
the plants during the first two weeks of
flowering.
Watermelon
Application
of
maleic
hydrazidedecreased the number of days to
anthesis, hastened the female flower
development and increased the total number
of flowers. NAA and TIBA delayed the
flowering by either increasing the number of
days to anthesis or decreasing the number of
flowers developed in first two weeks of
flowering. However, early NAA and late TIBA
sprays hastened female flower appearance.
Concentration
Application of 100, 150 and 200 ppm of
MH and NAA 25 and 50 ppm of TIBA
applied at the two-leaf stage to plants of
cantaloupes, cucumbers and watermelons. In
fall season on cantaloupes, cucumbers and
squash at 100 and 200 ppm MH, 100 and
200 ppm of NAA, 25 ppm of TIBA, 100 ppm

of GA, 100 ppm of IAA, a mixture of GA and IAA
at 50 ppm each, and the control. The effects of
MH, NAA, and TIBA with GA and IAA on the
plant growth and development and effects of
these either earliness, yield into a shorter
harvesting period.

Effects of Concentrations
Cucumber
The inhibitory effects on vegetative growth,
as they reduced the length of main stem,
internodes and lateral branches. Higher
concentrations were more inhibiting than lower
ones. Applications of TIBA were more inhibiting
than both maleic hydrazides and NAA.
Concentrations of MH increased the number of
laterals developed on the plants. Application of
50 ppm of TIBA was enough to reduce laterals,
dwarf the plants and keep them at the rosette
form for a period of more than three weeks after
application.
Squash
TheIAA delayer male and hastened female
flowers development, GA had an opposite effect
while a combination of GA + IAA treatment
delayed both male and female flower formation.
Concentration of 100 ppm MH accelerated the
female flower development without affecting
male flowers. However, 200 ppm of MH
increased the number of days before the first
male flower appearance. Both 100 and 200 ppm
NAA treatments delayed male and female flower
improvement and reduced number of flowers
extensively.
Watermelon
The application of MH and TIBA and NAA
reduced the length of main stem and length of
internodes with more inhibitory effects from the
higher
concentrations.
At
100
ppm
concentrations of MH and TIBA and NAA
increased the number of lateral branches. The sex
expression changed during the first two weeks of
flowering toward femaleness. They lowered the
node position of the first female flower, hastened
the appearance also increased the number of
female flowers developed on the plants.
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Introduction
The genome of an organism is defined as
the whole of its hereditary information which
includes both the genes and the non-coding
sequences of the DNA. Genome editing is a
technique used to precisely and efficiently
modify DNA within a cell. DNA is inserted,
deleted, mutate or replaced at a particular
position in the genome of the organism. It
involves making cuts at specific DNA
sequences with enzymes called ‘engineered
nucleases’. Genome editing can be used to
add, remove, or alter DNA in the genome.
Genome editing has been used in agriculture
to genetically modify crops to improve their
yields and resistance to disease and drought.
Types of Genome Editing
1. Small DNA Changes: A nuclease
enzyme is engineered to cut at a specific
location in the DNA. After cutting the
DNA with the engineered nuclease, the
cell normal DNA repair machinery will
recognize the damage and join the two
cut ends of DNA back together. This
simple repair process is not 100 per cent
perfect and often a few bases are lost or
added around the site of the cut when it
is repaired. This small change
(mutation) in the DNA will affect the
function of that section of DNA, which
may mean a gene doesn’t function
properly or doesn’t function at all.
2. Removal of a Section of DNA: To
remove a section of DNA, nucleases are
engineered that make cuts in the DNA
either side of the section that we want to
remove. The engineered nucleases cut
the DNA, the cell’s normal DNA repair
machinery will recognize the damage but
may mistakenly join the wrong ends of
DNA together, removing the DNA in
between the two cuts.
3. Insertion of Section of DNA: A
natural DNA repair system can be
hijacked to insert a section of DNA into a
genome by genome editing. Normally
before a cell divides, all of its DNA is
copied so that the two resulting daughter
June, 2020

cells can receive a complete copy of the
genome. If there is a break in one copy of the
DNA, the cell repairs the break by using the
other copy as a template. This process
ensures that both copies of the DNA match
again and is called ‘homology-directed
repair’.

Genome Editing Systems
It mainly depends on how they recognise the
DNA to cut. RNA-based: contain a short sequence
of RNA that binds to the target DNA to be cut.
Protein-based: contain a protein that recognizes
and binds to the target DNA to be cut.
 ZFNs (Zinc-finger nucleases): zinc-finger
protein acts as a DNA binding motif,
usually present in proteins which bind to
DNA, recognize specific DNA sequence
and nucleases as endonuclease, usually
DNA cleavage domain of FokI
Flavobacterium okeanokoites is used.
 TALENs (Transcription activator-like
effector nucleases): TALE proteins are
secreted by Xanthomonas bacteria
which
acts
as
effector
during
pathogenesis and binds to promoter
sequence & activate plant genes that aid
in bacterial infection. It contain a NLS,
N-terminal translocation signal &
transcriptional activator domain and 30
tandem repeats of 33-35 amino acid
motif which recognise single base
through two di-variant residues (RVD,
Repeat Variable Residue)
 CRISPR (Clustered regularly interspaced
short palindromic repeats) - Cas9: It is a
unique
technology
that
enables
geneticists and medical researchers to
edit parts of the genome by removing,
adding or altering sections of the DNA
sequence. CRISPR are segments of
prokaryotic DNA containing short,
repetitive
base
sequences.
Each
repetition is followed by short segments
of spacer DNA from previous exposures
to foreign DNA (e.g., a virus or plasmid).
Small clusters of Cas (CRISPRassociated system) genes are located
next to CRISPR sequences. Protospacer
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adjacent motif (PAM) is a 2-6 base
pair DNA sequence immediately
following the DNA
sequence
targeted by the Cas9 nuclease in the
CRISPR bacterial adaptive immune
system. Cas9 will not successfully
bind to or cleave the target DNA
sequence if it is not followed by the
PAM sequence.

CRISPR-Cas9 Mechanism
The CRISPR-Cas9 system consists of two
key molecules that introduce a change
(mutation) into the DNA. These are: an
enzyme called Cas9 which acts as a pair of
‘molecular scissors’ that can cut the two
strands of DNA at a specific location in the
genome so that bits of DNA can then be
added or removed and another is a piece of
RNA called guide RNA (gRNA) which
consists of a small piece of pre-designed RNA
sequence (20 bases long) located within a
longer RNA scaffold. The scaffold part binds
to DNA and the pre-designed sequence
‘guides’ Cas9 to the right part of the genome.
The guide RNA is designed to find and bind
to a specific sequence in the DNA. The guide
RNA has RNA bases that are complementary
to those of the target DNA sequence in the

genome. The Cas9 follows the guide RNA to the
same location in the DNA sequence and makes a
cut across both strands of the DNA. At this stage
the cell recognizes that the DNA is damaged and
tries to repair it. Scientists are using this DNA
repair machinery to introduce changes to one or
more genes in the genome of a cell of interest.

Applications in Insect Research
 It proved as a tool for the potential
control of pest insects and vector-borne
diseases.
 CRISPR/Cas9-induced gene knock-out
has been conducted successfully, not
only with euchromatic genes but also
with heterochromatic genes.
 In Tribolium castaneum, efficient
knock-in of exogenous genes like the
DsRED transgene also seems possible
with 8–20% of injected embryos giving
rise to larvae expressing the DsRED
transgene which replaced the EGFP
(enhanced green fluorescent protein)
transgene by HDR (Homology direct
repair).
 In B. mori, the BmBLOS2 gene was the
first successful target gene to be knocked
out using the CRISPR/Cas9 system.

22. HORTICULTURE

Additional Value of Fruits through Different
Unfermented Beverages Product
More S G
Ph. D. Scholar, Department of Vegetable Science, College of Horticulture, S. D. A. U., Sardarkrushinagar

Fruits are rich sources of different
vitamins, minerals, carbohydrate and
proteins. Value added products of fruits have
been prepared by people since ancient times.
The number of value added products of fruits
is also being longer day by day due to
addition of new innovations in value
addition.

Unfermented Beverages:
The juices of Fruits which do not
undergo alcoholic fermentation are termed
as unfermented beverages.

VOLUME NO. 16, ISSUE NO.9

General Processing Method for
Preparation
1. Fruit Selection: This is most important
step in preparation of beverages. All fruits
are not suitable for juice extraction. The
variety and maturity of the fruit and locality
of cultivation influence the flavour and
keeping quality of juice. are select Only fully
ripe fruits.
2. Sorting and Washing: Infected, damaged
and decayed fruits are sorted out or trimmed.
Dirt, mud, adhering microflora and spray
residues of insecticides are removed by
washing in running water or dilute
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3.

4.

5.

hydrochloric acid (HCl)( 1part acid:
20parts water). Different methods of
washing include soaking in water,
washing with cold or hot water sprays
etc.
Mechanical
washers
involve
tumbling the commodity on moving
belts or revolving screens while they
immersed in water or water sprays.
Washing the by using high pressure
sprays is most satisfactory.
Extraction
of
Fruit
Juice:
Extraction of juice from fresh fruit by
crushing and pressing them. Screw-type
juice extractor, basket press, fruit pulper,
hydraulic juice press, automatic juicer
etc are mostly used for this purpose. The
juice extraction method depends upon
its specific structure and composition.
Before pressing most of the fruits are
crushed to facilitate the extraction. Some
type of fruits requires pre-heat treatment
for bursting up the juice containing
tissues. After extraction of juice filtered
or strained it and separate out the seeds.
The equipment used in the extraction of
juices it should be rust and acid proof.
Avoid the Copper(Cu) and iron( Fe)
made vessels as these metals react with
fruit acids and cause blackening of the
product. Aluminum (Al) and stainless
steel (SS 304) made machines and
equipments should be used. Besides,
during the extraction process, juices
should not be unnecessarily exposed to
air as it will spoil the colour, taste,
flavour and also reduce the vitamin
content.
Deaeration of Fruit:Juices of fruit
contain some air, most of which is
present on the surface of the juice and
some is dissolved in it. Most of the air
gases are removed by subjecting the
fresh juice to a high vacuum. The
procedure is called deaeration and the
equipment used for the purpose is called
a deaerator.
Straining or Filtration of Fruit :
Fruit juices contain varying amount of
suspended matter consisting of broken
fruit tissue, seed, skin, gums, pectic
substances and protein in collidal
suspension. Seeds and pieces of pulp and
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skin adversely affect quality of juice are
removed by straining through a thick cloth or
sieve. Removal all suspended matter
improves appearance but often results in
disappearance of fruity character and
flavour.
6. Clarification of Fruit: Removal of
suspended materialcompletely from juice of
lime juice cordial is known as clarification
which is closely related to the quality,
appearance and flavour of the juice.
Clarification of a juice can be carried by
settling, filtration, freezing, cold storage, high
temperature, use of chemicals (like gelatin,
albumen, casein, mixture of tannin &
gelatin), and enzymes.
7. Addition of Sugar: All juices sweetened by
adding sugar, except of grape and apple.
Sugar plays preservative role for the flavour
and colour and prolongs the keeping quality.
Sugar based products can be categorized into
three groups on the basis of sugar content:
a. Low sugar- 30% or below
b. Medium sugar- above 30 and below 50%
c. High sugar - 50% and above
8. Fortification: Juices, squashes, syrups etc.
are sometimes fortified with vitamins a to
enhance their nutritive value, to improve
taste, texture or colour and to replace
nutrients lost during processing. Addition of
ascorbic acid and beta carotene are aded at
the rate of 250 to 500mg and 7 to 10mg per
litre, respectively. Ascorbic acid acts as an
antioxidant and beta carotene imparts
attractive orange colour. For balanced taste
some acids are added. Citric acid is often
used in beverages and phosphoric acid for
cola type of drinks.
9. Preservation: Fruit juices, RTS and nectars
preserved by pasteurization but in sometimes
chemical preservatives used. Squashes,
crushes and cordials preserved only by
adding chemicals. In the case of syrup, the
sugar concentration is sufficiently high to
prevent spoilage. Fruit juice concentrates
preserved by heating, freezing or adding
chemicals.
10. Bottling: Bottles washed with hot water and
filled leaving 1.5-2.5 head space. They are
then sealed either with crown corks or pilfer
proof caps.
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Unfermented Beverages
1. Juices
a. Natural or Pure Juice: Fruit juice
extracted from fully ripe fruits and
contains only natural sugars
b. Sweetened Juice: It is a liquid
product which contains at least 85%
Recipes for the preparation of RTS
Fruit
Sr.No.
Bael
Lemon/Lime
Guava
Aonal blend ( 10 part aonla
juice: 2 part lime juice: 1
part ginger juice
Mango
Ginger

1
2
3
4
5
6

3.

juice and 10% total soluble solids.
Ready-to -Serve (RTS)
Ready-to -serve beverage contains at least
10% juice of fruit and 10% totals soluble solids
besides 0.3% acid. It is not diluted before serving
hence it is called ready-to-serve (RTS).
2.

Juice
( litre)
1.0
0.5
1.0
1.3

Sugar
(kg)
1.2
1.3
1.25
1.6

Citric acid
(g)
28
28
22

Water
(litre)
7.7
8.2
7.7
10.0

1.0
0.25

1.25
1.3

28
30

7.7
8.4

Nectar: Nectar beverages contain
minimum 20% fruit juice / pulp and 15

per cent soluble solids and also 0.3 % acid. It
is not diluted before serving.

Recipes for the preparation of Cordial
Fruit
Juice
S.No.
( litre)
Mango
1.0
1
Papaya
1.0
2
Guava
1.0
3
Bael
1.0
4
Jamun
1.0
5
Aonal blend ( 10 part 2.3
6
aonla juice: 2 part
lime juice: 1 part
ginger juice

4.

Cordial: Cordial is a sparkling, clear
and sweetened fruit juice from which
pulp and other in-soluble substances
completely removed. It contains at 25
percent juice and 30 per cent TSS. It also
contains about 1.5% acid and 350ppm of
sulfur dioxide. This is very suitable for
blending with wines.

Sr.No.

Fruit

1.
2.
3.
4.
5.

Lime
Mango
Pineapple
Jamun
Bael

6.

5.

Citric acid
(g)
13.0
13.0
13.0
15.0
7.0
4.0

Water
(litre)
3.3
3.3
3.3
3.3
3.3
7.8

Squash: Squash is a fruit beverage
containing at least 25% fruit juice or pulp
and 40 to 50% total soluble solids,
commercially. It also contains about 1% acid
and 350ppm sulphur dioxide or 600ppm
sodium benzoate. It is diluted 3-times before
serving.

Ingredients for one litre of pulp/juice for preparation of
squash
Sugar ( kg) Water
Citric acid Preservative(g)
(litre)
(g)
2.0
1.0
2.5
1.75
1.0
20
2.5
1.75
1.0
20
2.25
1.8
1.0
15
3.0
1.8
1.0
25
2.5

Crush: This is a type of beverage that
contains at least 25% fruit juice or pulp
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Sugar
(kg)
0.60
0.65
0.60
0.65
0.70
1.35

7.
45

and 55% total soluble solids.
Syrup: This type beverage contains 25%
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fruit juice or pulp and 65% total soluble
solids. it also contains 1.3-1.5% acid and
diluted before serving. It may be natural
or synthetic syrup. Natural syrup is
made of rose, sandal or almond, while
synthetic syrup is made with artificial
essence and colours.
8. Fruit juice concentrate: A fruit juice
from which water has been mostly
removed by heating or freezing is known
as fruit juice concentrate. Carbonated
beverages are made like this. They
contain pure juice at least 32% total
soluble solids.
Advantages
of
Fruit
Juice
Concentrates:


Reduced weight and bulk compared
to juice in economy in packaging,
storage and transport.

The whole fruits are fully utilized during
peak season, thus helping to stabilize the
price.
 The product used as base material for
making various food and beverage.
9. Fruit Juice Powder: Fruit juice can be
converted
into
free
flowing highly
hygroscopic powder by puff drying, freeze
drying, vacuum drying, spray drying or drum
drying. The powder has the advantage of long
shelf life and soluble in cold water. The
reconstitution of juice powder mixture yields
full strength fruit juice drink.
10. Barley Water: Fruit beverage that contains
at least 25% fruit juice, 30% total soluble
solids and 0.25% barley starch is known as
barley water. It also contains about 1% acid.
It is prepared from citrus fruits such as lime,
lemon, orange etc.
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Integrated Vertical Farming Systems for Innovative
Land Utilization
K. Saimaheswari and A. Kavitha Reddy
Ph.D scholars, S. V. Agricultural College, Tirupati, ANGRAU

Introduction
Indian population is expected to reach
1.6 billion by 2050 with 50% of India’s
population in urban localities. Continued
rural to urban migration is predicted to drive
the expansion of urban landscapes and
accelerate the loss of cultivated land
surrounding towns and cities. Coupled with
land degradation and loss of soil fertility, due
to land-use intensification and climate
change, agricultural land is increasingly
becoming a scarce resource. In light of the
above, the need for innovation in land-use
efficiency for crop production is therefore
increasingly important (www.iifsr.res.in).
Vertical farming systems (VFS) have
been proposed as an engineering solution to
increase productivity per unit area of
cultivated land by extending crop production
into the vertical dimension. Vertical farming
is a system of farming which can be practiced
for producing food in vertically stacked
layers, vertically inclined surfaces and/or
June, 2020

integrated in other structures (Singh, and Das,
2018). The main objectives of system were:
1. Subsidiary source of income,
2. Year-round food security and nutritional
benefits, and
3. Maximum utilization of available family
labour and creation of integrated business
enterprise.
Vertical Farming is an innovative approach
to produce good quantities of nutritious and
quality fresh food all year round in small area,
without relying on skilled labour and favourable
weather or high water usage. The Vertical Farm is
cheap to construct and safe to operate. If
successfully implemented, they offer the promise
of urban renewal, sustainable production of a safe
and varied food supply. Unemployed youth of
urban area can start earning through integrated
vertical farms and supply nutritious and fresh
food in their locality.

Need for Vertical Farming
Increasing food demand due to growing
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population along with ever decreasing arable
lands poses as one of the greatest challenges.
The high yield farming methods that support
our immense population are characterized by
their instable consumption of our limited
reserves of fresh water, fossil fuel and soil.
Vertical farming is the urban farming of
crops inside a building in a city or urban
centre, wherein the floors are designed to
accommodate certain crops.
These heights will act as future farm
lands and that they can built by nations with
little or no arable land, transforming nations
which are currently unable to farm into top
food producers. Vertical farming creates an
alternate source of sustainable food
production units for today’s urban needs and
future generation. These vertical farms will
recycle grey water and black water, generate
power from the incineration of plant waste
(think plasma arc gasification) which will
reduce waste to its constituent molecules,
and harvest water from dehumidification.
Every urban center gets one or several thus
cutting way down on food miles. It is
necessary to think of innovative and creative
ways to feed and nourish everyone. So,
practicing vertical farming is the paramount
solution to feed the ever increasing urban
population.

Breif History of Modern Farming
Though vertical farming has been in
vogue since ancient times as evidenced by the
Hanging Gardens of Babylon, the modern
concept of vertical farming involves the
union of plant biology and engineering
know-how. In the year 2010, an American
scientist Dickson Despommier, published a
book, The Vertical Farm: Feeding the World
in the 21st Century, wherein he laid down the
principles and practices of modern vertical
farming around cities, and inside buildings,
instead of horizontal expansion on the
ground. As a result, he is widely
acknowledged as the ‘Father of Vertical
Farming’
Scope and Potential
 Less deforestation and land use.
This means less erosion and less
flooding.
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Abandoned or unused properties will be
used productively.
Crops will be protected from harsh
weather conditions like floods, droughts
and Snow.
Reduction in vehicular transport as the
crops produced is easily consumed.
Less CO2 emission and pollution by
decreasing reliance on coal burning
product.
Overall wellness as city wastes will be
channelized directly into farm buildings.
Water is used more effectively.

Types of Vertical Farms
Vertical farms come in diff erent shapes and
sizes, from simple two-level or wall-mounted
systems to large warehouses several stories tall.
But all vertical farms use one of three soil-free
systems for providing nutrients to plants—
hydroponic, aeroponic, or aquaponic.
Advantages of Vertical Farming
1. Preparation for Future
2. Increased and Year-Round Crop Production
3. Less Use of Water in Cultivation
4. Not Affected by Unfavorable Weather
Conditions
5. Increased Production of Organic Crops
6. Human and environment Friendly
7. Farmers are not exposed to hazards related
to heavy farming equipment, diseases like
malaria, poisonous chemicals
Limitations of Vertical Farming
1. No Established Economics
2. Difficulties with Pollination
3. Labour Costs
4. Lower Worker Efficiency
5. Too Much Dependency on Technology
Conclusion
It is necessary to think of innovative and
creative ways to feed and nourish everyone. So,
practicing vertical farming is the paramount
solution to feed the ever increasing urban
population. Hence, vertical farming creates an
alternate source of year round sustainable food
production units for small and marginal farmers.
It meets today’s urban needs and future
generation to produce good quantities of
nutritious food, without relying on skilled labour,
favourable weather, high soil fertility.
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Jack Fruit Rot and their Management Practices
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Jackfruit (Artocarpus heterophyllus),
also known as jack tree, is a species of tree in
the fig, mulberry, and breadfruit family
(Moraceae). Its origin is in the region
between the Western Ghats of southern India
and the rainforests of Malaysia. This sleepy
coastal taluk in Cuddalore district of Tamil
Nadu is the heaven of jack fruit. It produces
the best jackfruits in the country and
available throughout the year. It can be used
to make a variety of dishes, including
custards and cakes. The edible pulp is 74%
water, 23% carbohydrates, 2% protein, and
1% fat. The jack fruit is severely infested with
biotic factor like fruit rot pathogen.

Symptoms
 Young fruits and male inflorescences
are badly attacked by the fungus and
only a small percentage of the fruits
reach maturity.
 Female inflorescence and matured
fruits are not usually attacked.
 The disease is a soft rot. A large
number of the affected fruits fan off
early. In the first stage of attack the
fungus appears as greyish growth
with abundant mycelia which
gradually becomes denser forming a
black growth.
 The fungus gradually advances until
the whole fruit or the entire
inflorescence rots and falls off.
Abundant mycelia growth on Jack fruit
(Fruit Rot)
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Pathogen character
Rhizopus species are saprobic (decomposers)
and feed on a variety of dead organic matter,
though some species are parasitic or pathogenic.
Rhizopus fungi are characterized by a body of
branching mycelia composed of three types of
hyphae:
stolons,
rhizoids,
and
usually
unbranching sporangiophores.

Asexual spore of Rhizopus

Favorable Condition
Rhizopus is a cosmopolitan filamentous
fungus found in soil, decaying Pathogenic species
of Rhizopus can grow well at 37°C
Management
Spray young fruits with Mancozeb 0.25% or
Copper oxychloride 0.25 per cent at an interval of
three weeks during the months of January,
February and March.
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B. Reddyyamini1 and G.Sashikala2
1

Assistant Professor, Department of Genetics and Plant Breeding, SBVR Agricultural College, Badvel, Affliated to
2
ANGRAU, Guntur, A.P., Dept. of Soil science and Agril. Chemistry, S.V Agricultural college, Tirupati, A.P.

Introduction
The process by which living organisms
give rise to the offspring of similar kind is
called reproduction. Knowledge of mode of
reproduction is essential for a plant breeder,
because
1. It helps in deciding the breeding
programme to be used for the genetic
improvement of a crop species.
2. It determines the genetic constitution of
crop plants.
3. It helps in making artificial cross
pollination for production of hybrids and
in creation of genetic variation.
The modes of reproduction in crop
plants can be broadly grouped into two
groups viz., sexual reproduction and asexual
reproduction. Incase of asexual reproduction
new plants may develop either vegetative
parts of the plant (vegetative propagation) or
from the embryos that develop without
fertilization (Apomixis). Apomixis is a system
of reproduction having the external character
of sexual reproduction but omitting one or
both of its essential cellular processes i.e
meiosis and fertilization (Darlington, 1939).
Apomixis exists in many plants from
different botanical families. It is most
frequent in the dicots (Rosaceae and
Asteraceae) and in the moncots (Poaceae). In
apomixis species, sexual reproduction is
either suppressed or absent. In obligate
apomixis sexual reproduction is completely
absent (eg: Hawk weed). When sexual
reproduction does occur besides apomixis it
is termed as facultative apomixis (eg: Agave
and Allium sps).
The formation of a seed involves a
number of complex developmental steps,
highly regulated and coordinated that still
are not well understood (Bradford and
Nonogaki, 2007). Sexual seed development is
initiated by the process of double
VOLUME NO. 16, ISSUE NO.9

fertilization, which involves the fusion of reduced
female and male gametes and leads to the
development of the embryo and the endosperm
(Figure 1). Apomicts have evolved mechanisms
that circumvent sexual pathways (Figure 1) by
forming functional female gametophytes without
meiosis (apomeiosis), developing embryos
without fertilization (parthenogenesis), and a
functional endosperm.
Unreduced gametophytes can develop via
two main developmental pathways viz.,
diplospory and apospory. Although gamete fusion
is a strict requirement for initiation of seed
development in nature, apomictic plants can
produce seeds through a single fertilization of the
polar
nuclei
(pseudogamy)
or
without
fertilization
(autonomously)
(Figure
1).
Therefore, seed development without fertilization
represents a trait of high economic relevance to
exploit heterosis and preserve superior allele
combinations (Koltunow and Grossniklaus,
2003).
Synthetic clonal seed production had been
exercised in both Arabidopsis and rice, aiming at
introducing apomixis-like features into crops
(Marimuthu et al., 2011 and Mieulet et al., 2016).
However, while cultivated crops are expected to
be genetically uniform in a similar way to
apomictic clonemates, the introduction of
apomixis in crop fields might bring new
ecological threats derived from the biological
advantages apomictic plants show compared to
sexual ones (e.g., uniparental reproduction,
unidirectional gene transfer; Horandl, 2006).
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seed formation has been reported in
interspecific hybrids between wheat and oat.

FIGURE 1: Main developmental pathways of natural
apomixis in flowering plants (adapted from
Hörandl, 2018). Meiotic developmental pathways
(c,e) and biparental seed development (d,e) (green
gametophytes, embryo, and endosperm tissues);
apomictic developmental pathways (a,b,d) and
maternal seed development (a–c,e) (yellow
gametophytes and endosperm tissue, red egg-cell
and embryo tissue); blue seed embryo is derived
from a fertilized unreduced egg-cell. MMC,
megaspore mother cell; MC, megaspore; NC,
nucellus cell; BIII hybrid, offspring produced by
fertilization of unreduced egg cells. Size of nuclei
corresponds to relative ploidy level

Development of apomictic lines
Apomictic lines can be developed by the
following three different approaches
1. Gene transfer from wild species Eg: from
Tripsacum dactyloides into Maize, from
Pennisetum orientale into pearlmillet.
2. Apomictic forms in normally sexually
reproducing species can be developed
either through spontaneous or induced
mutations.
3. Isolation of apomictic recombinants
from interspecific crosses. Apomictic
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Applications of apomixis in plant
breeding
1. Fixation of apomixis: Apomixis leads to
fixation of heterosis, since apomictic progeny
have same genotype as the hybrid. Obligate
apomixis leads to complete fixation of
heterosis (Bahia grass and Buffel grass). In
facultative apomixis, heterosis can be fixed
partially ( Adelphi and Bennie blue hybrids
in Kentucky blue grass).
2. Apomixis ia an effective means for
production homozygous lines through
colchicines treatment of haploids produced
through haploid parthenogenesis.
3. Apomixis is useful in maintaining superior
genotypes from generation to generation.
4. Production of vybrids: A vybrid is the
progeny obtained from a cross between two
facultative apomixis plants and is maintained
by harvesting the seeds of only F1 like
apomictic plants in every generation. In
sorghum, vybrids were intermediate between
hybrids and purelines for most of the yield
traits including grain yield, but they were
superior to hybrids and purelines under less
favourable environment.
Limitations
1. From evolutionary point of view, apomixis is
a dead end except for somatic mutations.
2. It is also a nuisance when breeder desires to
obtain sexual progeny i.e selfs or hybrids.
3. The genetic basis of apomixis is not clear in
most cases.
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Senescence is as the series of irreversible
changes that finally lead to the death ofan
organism. It is a final stage of the ontogeny of
the organ, which leadsto the death of the
organ.
There are three types of senescence such
as;
1. Population Senescence (e.g., annual
plants)
2. Organism or individual plant senescence
3. Determine organ senescence (Leaves,
fruits, flowers, etc.)
Aging
Process of occurring
maturity which occurs
in time
Maturity over time
The physiological
process which leads to
weakening or neutral

Senescence
Death of the organism

Endogenous
regulation of death
Deteriorative changes
that lead to death

The changes that occur
senescence of flowers:
1. Ultrastructural changes
2. Biochemical changes
3. Metabolic changes
4. Change in Pigments.

during

Ultrastructural Changes
The ultrastructural changes in flower
take place by the invagination/ break down
of tonoplast (outer layer of the vacuole) as
the first sign of senescence. This leads to an
autolytic phase of the cell by the hydrolysis.
During
maturation
and
senescence
ribosomes disappear followed by those in
aggregate clusters and those attached to the
endoplasmic reticulum. It also increases the
VOLUME NO. 16, ISSUE NO.9

permeability of the membrane, reduces the
phospholipids. The disintegration of the
mitochondria takes place and loses membrane
integrity, starts leakage, and increases the free
space. The disappearance of the thylakoids and
replaced by bundles of tubules in the stroma. The
conversion of chloroplast to chromoplast.
Vascular blockage of stem due to microbial
growth, gum deposition. Decrease the uptake of
the water observed during senescence in several
flowers (Siddharth and Narendra, 2007). During
the senescence of the several flowers, lose their
weight due to loss of water. The petals shrivel and
dry, loss of turgidity in the petals, the change in
the color of petals.

Biochemical Changes
During the senescence of the flower, several
biochemical changes observed from the change in
pH of the vacuole. The pH of the vacuole
increases by enhancing the peroxides and free
radicle levels in the vacuole and at the same time
the pH of the cytoplasm decreases. The enzymatic
hydrolysis and respiration of the cell increases.
The enzymatic activity of the cell increases such
as ribonuclease, deoxyribonuclease. Increases the
production of ethylene due to higher peroxidase
activity. During the petal senescence, hydrolysis
of the cell wall polysaccharides, the reduction of
the starch, protein and nucleic acid, and
degradation of the DNA and RNA and increases
the ethylene. The rapid decline in the rate of
water uptake and the relatively due to the rate of
transpiration when cut flowers are placed in
water also leads to loss of turgor by losing the
integrity of the stem girth. This is due to vascular
blockage at the stem base reducing water uptake
by the stem (Lineberger et al, 1976).
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Metabolic Changes
The rate of respiration in many cut
flowers reaches its peak at the time of
opening of flowers, and decreases as the
flowers mature and senescence. The
formation of free radicals with high oxidation
potential, which promotes senescence in
many plant tissues and is associated with
increased sensitivity of the tissue to ethylene(
S K Bhattacharjee, L C De. 2005). During
respiration
there
is
depletion
of
carbohydrates and protein into small
polypeptides and amino acids. Therefore,
amino acid levels and accumulation of the
ammonia increases in the cell during the
senescence. It decreases the production of
ATP and total soluble sugar and there is
Reduction in the readily available oxidizable
substrate.
Changes in Pigment
 A common symptom of senescence
is discoloration or fading of color
petals.(During
senescence
discoloration or fading of color
petals occur)
 Major classes of pigment are:
Anthocyanin and Carotenoids
 Green chloroplast changes into
chromoplast.
 Colorless plastids developed into
green chloroplast changes into
spindle-shapedchromoplast.
Increases the concentration of
oxygenated carotenoids.
Anthocyanin
Anthocyanins belong to a parent class of
molecules called flavonoid class of secondary
metabolites and synthesized via the
phenylpropanoid pathway (Giovana et al.
2007). It is a water-soluble pigment located

in cell vacuoles, dependent on their pH may
appear red, purple, blue, violet or black.
It is divided into three forms:
1. Stable form: No change in color of the flower
petal
2. Anthocyanin content increasesand flower
petals become darken in colour. Examples:
Rose, Hibiscus
3. Anthocyanin content decreases,thus flowers
showfading and discoloration of the petals in
presence of enzyme having a catecholase
property and hydrolyzing of anthocyanin
content.
Examples: Chicory and Morning glory.
Bluing of the red flowers is due to an increase
in pH of the vacuole is due to accumulation of the
ammonia.
Examples: Rose, Lathyrus, Geranium
A decrease in pH of the flower is due to
accumulation or the increase in the content of
organic acids like aspartate, malate, and tartrate.
Examples: Cornflower, Morning glory, and
fuchsia.
The pH of the vacuole is acidic.
The pH of the cytoplasm is neutral.
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Introduction
The duration of daylight changes with a
predictable pattern throughout the year,
providing a reliable environmental signal for
the varying seasons. The plant so as to flower
requires a certain day-length i.e., the relative
length of day and night which is called
photoperiod. The response of plants to the
photoperiod expressed in the form of
flowering is called photoperiodism. The
organisms have evolved an endogenous
mechanism, a molecular oscillator that
allows them to anticipate these changes and
adapt their development accordingly. This
confers a selective advantage to the plants by
providing a way of anticipating and
consequently preventing the adverse effects
of a specific seasonal environment.
Discovery of Photoperiodism
The photoperiodism phenomenon was
first documented by Garner and Allard
(1920) by studies on soybean and mutated
tobacco variety called Maryland Mammoth,
although, the role of photoperiod in
controlling seasonal responses was originally
proposed by Joulien Tournois and Hans
Klebs. Julien Tournois (1910) first found
about Long Day (LD) in a flowering while,
Hans Klebs (1918) observed the function of
Long Day in flowering. Garner and Allard
showed that flowering could be controlled by
exposure to long days (LDs) or short days
(SDs) depending on the plant species, e.g. in
tobacco flowering occurs once it is exposed to
the short light period (SDP). Hence it has
been concluded that the relative length of the
day is a prime factor in the flowering of
plants. Following further experimentation,
they classified plants into the photoperiodic
groups. Later, Hamner and Bonner (1938)
proposed that the dark time has more
function in determining the reaction in
photoperiod (Jarillo and Piñeiro, 2006).
Classification of plants
In some plant species flowering is
triggered when day length falls below a
critical day length, whereas other plants
accelerate flowering in response to day
lengths longer than a critical day length.
These plants are called SD and LD plants,
respectively. Examples of LD plants include
VOLUME NO. 16, ISSUE NO.9

some important crop species like Avena sativa,
Nicotiana
sylvestris,
Hordeum
vulgare,
Medicago sativa, Triticum aestivum, Solanum
tuberosum, Pisum sativum or Petunia spp. On
the other hand, species like Glycine max,
Pharbitis nil, Oryza sativa, Chrysanthemum spp,
Euphorbia pulcherrima or Zea mays belong to
the SD plants group. Plants that flower at the
same time regardless of the photoperiodic
conditions are called day-neutral plants.

The models for photoperiodic time
measurement
Following the observations that established
the central role of day length perception in
controlling plant development, several models
have attempted to explain the basis of the
photoperiodic responses. These models are the
hourglass model (Thomas and Vince Prue, 1997)
external coincidence model proposed by Erwin
Bunning in 1936 and the internal coincidence
model proposed Colin Pittendrigh and Dorothea
Minis in 1964.
The notable progress in the molecular basis
of photoperiodism has been made by identifying
its components and mechanism involved in
regulating the photoperiodic control of flowering;
much of these advances come from analyses
performed in the model species Arabidopsis
(Arabidopsis thaliana), a LD plant, and rice
(Oryza sativa), a SD plant (Yanovsky and Kay,
2003; Hayama and Coupland, 2004; Corbesier
and Coupland, 2005). Circadian system in plants
consists of input pathways that provide temporal
information from the environment to the clock;
the central oscillator mechanism and a set of
pathways through genes responsible for
triggering flowers are activated.
Photoreceptors involved in
photoperiodism
Plants
perceive
light
signals
by
photoreceptors. Phytochrome (PHY) is a pigment
found in some plant cells that have been proven
to control plant development. This pigment has
two forms; P-red light-sensitive (Pr) and P-far
red light-sensitive (Pfr) forms. The actual plant
response is very specific to each species and some
plants do not respond at all. When the Pr form of
the pigment absorbs red light (660-665 nm), it is
converted into Pfr form. Similarly, when Pfr form
of the pigment absorbed, far-red light (730-735
nm) converted into Pr form. The Pfr form of the
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pigment gradually changes into Pr form in
dark. Other classes of photoreceptors have
been described in Arabdiopsis thaliana;
Cryptochromes
(CRY),
Phototropins
(PHOT), and the Zeitlupe (ZTL)/Lov Kelch
Protein 2 (LKP2)/Flavin Binding Kelch
Repeat F-Box 1 (FKF1) family, all of which
absorb in the blue region of the spectrum
(Yanovsky and Kay, 2003 and Spalding and
Folta, 2005).

The circadian clock in Arabidopsis
The rhythmic behavior of the circadian
clock is reset by light signals that are
perceived by phytochrome (phyA to phyE)
and cryptochrome (cry1 and cry2). Early
Flowering 3 (ELF3) protein functions as a
cyclic repressor of light signaling. The core
oscillator consists of a negative feedback loop
with morning factors consisting of Circadian
Clock Associated 1 (CCA1) and Late
Elongated Hypocotyl (LHY) proteins and
evening factors; Timing Of Cab Expression 1
(TOC1), Early Flowering 4 (ELF4) and Lux
Arrhythmo (LUX) protein. In addition, four
Pseudo-Response Regulator (PRR3, PRR5,
PRR7, and PRR9) proteins, which are
homologs of TOC1, are also associated with
clock function because they comprise the
interlocking loops in the CCA1- LHY circuit.
A clock is associated with F-box protein
Zeitlupe (ZTL).The Arabidopsis day-length
measurement
mechanism consists of
circadian regulation of Constans (CO) gene
expression and the light-regulation of CO
protein stability and activity. The CO gene
induces the expression of the floral integrator
Flowering Locus T (FT) and Suppressor OF
Overexpression Of CO 1 (SOC1) genes in a
light-dependent manner. Products of FT and
SOC1 when accumulated beyond a threshold
induce flowering. This transcriptional
regulator, Constans (CO), in the photoperiod
pathway activates FT mRNA expression in
the vascular tissues of leaves under LDs
which acts as a mobile florigen signal that
moves from leaves to the shoot apical
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meristem (SAM) and induce flowering (Mathieu
et al., 2007). Oda et al. (2017) studied the effect
of constitutive expression of chimeric repressor
CsLHY-SRDX on photoperiod-insensitive floral
transition in chrysanthemum. They observed that
CsLHY-SRDX affects CsFTL3 and CsAFT
expression and causes photoperiod-insensitive
floral transition without a severe defect in the
circadian clock.
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Presently the world population is
increasing at an alarming rate and is
expected to reach about six billion by the end
of 2050. Increased hunger and starvation are
the challenging issues for all nations. Feeding
of hunger-laden people of the world not only
requires food in quantity but quality as well.
Vegetables are rich source of vitamins,
minerals, proteins, etc., which are essential
in human nutrition. Hence, these are
referred to as protective foods and assumed
great importance in nutritional security of
the people. Moreover, cultivation of
vegetables provides livelihood security
through employment. But the complex
process of production is ominously affected
by different agro-climatic factors and
therefore, any environmental aberration due
to climate change can impose unprecedented
stress to this group of plants which may lead
to complete failure of the crop. Usually
extreme temperatures, limited soil moisture,
repeated flooding, drought, increased acidity
or salinity and soil erosion, etc., are the
major limiting factors for optimum
productivity besides the quality and
consumer acceptance. Sudden change in
climate also influences the status of soil
fertility, occurrence of pests and diseases,
host-pathogen interactions, soil microbial
population and it also affects the behaviour
of the pollinators thereby it reduce the seed
set. Reduced production and productivity
due to the development of genetically
weakened seeds is the ultimate outcome of
climate change which may invite a crisis in
food reserve in the future. All these have
significant effects on the total vegetable
cultivation system on the planet, affecting the
economic yield, which is of prime importance
to the grower’s.
The worldwide production of vegetables
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has gone up tremendously during the last two
decades and the value of global trade in
vegetables now exceeds that of cereals (Dhiman
2012). In India, vegetable crop occupies an area
of 9.5 million hectares during 2014-15 with a total
production of 167 million tonnes with the average
productivity of 17.6 tonnes per hectare. India is
the second largest producer of vegetables after
China, besides India occupies the third position
in the production of potato and tomato in the
world. According to the State of Indian
Agriculture 2015-16, GOI report, vegetable
production registered a quantum jump of 66 per
cent between 2009-10 and 2014-15 this was
because the per capita consumption of vegetables
increased from 2009-10 to 2014-15.
International
Fund
for
Agriculture
Development (IFAD), 2012, has reported that
climate change is expected to put 49 million
people at risk of hunger by 2020 and 132 million
by 2050. Hence, more emphasis is being given in
the developing countries like India to promote
the cultivation of vegetables. World geographical
areas comprise of mountains, coastal regions,
deltas and different climatic conditions like
temperate, tropical, sub-tropical, arid and humid
zones etc. which are vulnerable to climate change.
Little change in the climate will disturb the whole
ecology and in-turn it also affects the traditional
growing pattern.
Vegetables are generally sensitive to
environmental extremes. Extreme variation in
temperature and limited soil moisture are the
major causes of low yields as they critically affect
several physiological and biochemical processes
like reduced photosynthetic activity, altered
metabolism and enzymatic activity, thermal
injury to tissues, reduced pollination and fruit set
etc. These will further be magnified by climate
change which can exact a heavy toll on the
vegetable production. Under changing climatic
situations, crop failures, shortage of yields,
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reduction in quality and increasing pest and
disease problems are common, which render
the vegetable cultivation unprofitable
The failure of the monsoons results in
water shortages, resulting in below-average
crop yields. This is particularly true of major
drought-prone regions such as southern and
eastern Maharashtra, northern Karnataka,
Andhra Pradesh, Tamil Nadu, Orissa,
Gujarat, and Rajasthan. High temperatures
and inadequate rainfall at the time of sowing
and heavy rainfall at the time harvesting
cause severe crop losses in Andhra Pradesh,
Tamil Nadu and Karnataka. Despite of
having a direct effect on vegetable
cultivation, climate change affects water
storage and availability of irrigation water.
Since availability of water is limited, thereby
drought majorly influence the vegetable
production.
Drought and salinity and are the most
important side effects of global warming. The
prevalence of drought conditions adversely
affects the germination of seeds in vegetable
crops like onion and okra. As greens like
amaranthus, palak and spinach are
commercial products of leafy vegetables, its
succulent leaves are highly affected by
drought conditions and thereby reduces their
quality. Vegetables like onions are highly
susceptible to saline soils, while cucumber,
eggplant, pepper and tomato are moderately
sensitive to saline soils.
Relative humidity and CO2 can
potentially affect pest and disease outbreak.
High atmospheric CO2 increases the food
consumption of caterpillars. Elevated CO2
may increase C3 plant canopy size and
density, resulting in a greater biomass with a

much higher microclimate relative humidity. This
is highly liable to promote plant diseases such as
rusts, powdery mildews, leaf spots and blights.
Pollination is a crucial stage in the
reproduction of most flowering plants, including
vegetable crops. Change in the climate may be
threatening to pollination activities due to altered
behaviour of pollinators. Among all the climatic
factors, an increase in temperature has the
highest adverse effect on pollinator interactions.
Warming may actually enhance the performance
of insects living at higher altitudes, thereby
resulting in increased seed setting and yields in
the temperate crops growing in these areas. But,
rise in temperature in low lying areas adversely
affects the activity of pollinating agents and
hence lower seed yield.
Climate change is a continuous process. An
overall idea on the effects of climate change will
provide better diagnosis and this is the primary
tool to take further steps for mitigation. It is high
time to realise the sensitivity of climate, which is
adversely affected either environmentally
(naturally) or through human intervention. The
magnitude of climate change is most sensitive to
anthropogents which directly or indirectly induce
environmental aberrations like floods, drought,
salinity, high temperature, etc., apart from
shifting of cropping seasons, growth and yield
patterns, pest and disease scenario and
pollinating behaviour of insects. It is clearly
indicated that, severe threat is ahead generating
cautions for crises of food and nutrition,
employment and livelihood security, leading to
poverty in future. Complete eradication of
climate change effects is not possible, but
minimization of it is evitable through sincere
intervention.

29. FOOD TECHNOLOGY
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Introduction
Jackfruit (Artocarpusheterophyllus L.)
belongs to the family Moraceae. It is believed
to be native of Western Ghats of India is
widely cultivated in Bangladesh, India,
June, 2020

Myanmar, Malaysia, Sri Lanka and other tropical
countries. It is hardly recognized as a commercial
fruit crop in India, though it is widely grown in
the country. It is quite popular in eastern and
southern India and widely cultivated in the states
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like Karnataka, Kerala, Tamil Nadu, Andhra
Pradesh, West Bengal, Maharashtra, Assam,
Andaman and Nicobar Islands. In India, the
total area under jackfruit is approximately
1.02 lakh ha. In Karnataka, it is cultivated in
an area of about 4,700 ha, and the annual
production is about 1.65 lakh tonnes of
produce. The productivity is about 35 tonnes
per ha and the value of the produce is about
187 crores per year (Nagarathnaet al., 2019).
Every year, a considerable amount of
jackfruit, especially obtained in the glut
season (June-July) goes waste due to lack of
improper postharvest handling during
harvesting, transportation and storage.
Proper postharvest technology for prolonging
shelf life is, therefore necessary. Besides,
alternate ways of using jackfruits will play
significant role in reducing postharvest
losses. Processing of jackfruit into diversified
and attractive food items will add of dietary
menu as well as contribute to generation of
income and employment (Mollaet al., 2008).

Nutritional composition
Jackfruit is rich in vitamins A, B, C and
minerals such as calcium and iron (Crane et
al., 2005). Consumers like jackfruit for its
sweet, fleshy, fibrous, delicious and attractive
golden yellow colored ripe bulbs which are
the perianth portion of the fruit. It is rich
source of carbohydrates, minerals, dietary
fibers and vitamins such as ascorbic acid and
thiamine (Saxenaetal., 2009). The jackfruit
also contains considerable amounts of
phenolic compounds and flavonoids (Selvaraj
and Pal, 1989).The plant is commonly
referred to as ‘poor man’s food’ as it is cheap
and plentiful during the season (Matioret
al., 1995). Both tender and ripe fruits as well
as mature seeds are rich in minerals and
vitamins.
The bulb of ripe jackfruit is eaten fresh
and used in fruit salads. It possesses high
nutritional value; every 100 g of ripe fruit
pulp contains 18.9 g carbohydrate, 1.9 g
protein, 0.1 g fat, 77 per cent moisture, 1.1 g
fiber, 0.8 g total mineral matter, 20 mg
calcium, 30 mg phosphorus, 500 mg iron,
540 IU vitamin A, 30 mg thiamine, and 84
calories. The jackfruit also contains useful
antioxidant compounds. Table 1 shows the
composition of jackfruit edible portion of
VOLUME NO. 16, ISSUE NO.9

young fruit and ripe fruit.

Biochemical analysis
For biochemical analysis of jackfruit bulbs
were shown such as moisture content, total
soluble solids (TSS) (Refractrometer method),
titrable acidity (visual titration methods),
reducing sugars (Nelson-Somogyi method), total
sugars, starch (anthrone methods).
Table 1 Biochemical characteristics of
jackfruit bulbs
Sl.no Constituent
1
2
3
4
5
6

Moisture content
Total sugars
Reducing sugars
Titrable acidity
Starch
Total soluble solids (Brix)

Per cent
67.94
15.27
3.05
1.87
1.59
4.6

The biochemical composition is varies
mainly due to varietal difference, geographical
variations and climatic dependent.

Health Benefits
The fruit is made of soft, easily digestible
flesh (bulbs) with simple sugars like fructose and
sucrose that when eaten replenishes energy and
revitalizes the body instantly. Jackfruit is rich in
dietary fiber which makes it a good bulk laxative.
The fiber content helps to protect the colon
mucous membrane by decreasing exposure time
as well as binding to cancer causing chemicals in
the colon. Fresh fruit is an excellent source of
vitamin-A, which has powerful antioxidant
properties that is essential for vision. Vitamin A is
also required for maintaining integrity of mucus
membranes and skin and to boost immunity.
Consumption of natural fruits, rich in vitamin A,
known to protect from lung and oral cavity
cancers.
It is also rich in antioxidant flavonoids like βcarotene and lutein. These antioxidants are found
to be protective against colon, prostate, breast,
endometrial, lung and pancreatic cancers.
It is one of the rare fruit that is rich in Bcomplex group of vitamins. It contains very good
amounts of vitamin B-6 (pyridoxine), niacin,
riboflavin and folic acid.
Jack fruit is also good source of antioxidant
vitamin-C; provides about 11% of RDA.
Consumption of foods rich in vitamin C helps out
body to develop resistance against infectious
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agents and scavenge harmful free radicals.
Fresh fruit is a good source of potassium,
magnesium, manganese and iron. Potassium
is an important component of cell and body
fluids that helps controlling heart rate and
blood pressure.

Conclusion
Studies have revealed numerous health
benefits
of
jackfruit
including
anticarcinogenic, antimicrobial, antifungal,
anti-inflammatory, wound healing, and
hypoglycemic properties. There is a need for
commercial utilization of the jackfruit in
developing countries and can serve as a
possible alternative of many vitamins in the
body.
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Pollination
Pollination is the transfer of pollen from
a male part of a plant to a female part of a
plant, later enabling fertilisation and the
production of seeds, most often by an animal
or by wind.Pollinating agents are animals
such as insects, birds, and bats; water; wind;
and even plants themselves, when selfpollination occurs within a closed flower.
Pollination often occurs within a species.
When pollination occurs between species it
can produce hybrid offspring in nature and
in plant breeding work.
In angiosperms, after the pollen grainhas
landed on the stigma, where it germinates
and develops a pollen tube which grows
down the style until it reaches an ovary. Its
two gametes travel down the tube to where
the gametophyte containing the female
June, 2020

gametes are held within the carpel. After entering
an ovum cell through the micropyle, one male
nucleus fuses with the polar bodies to produce
the endosperm tissues, while the other fuses with
the ovule to produce the embryo. Hence the term:
"double fertilization". This process would result
in the production of a seed made of both
nutritious tissues and embryo.
In gymnosperms, the ovule is not contained
in a carpel, but exposed on the surface of a
dedicated support organ, such as the scale of a
cone, so that the penetration of carpel tissue is
unnecessary. Details of the process vary
according to the division of gymnosperms in
question. Two main modes of fertilization are
found in gymnosperms. Cycads and Ginkgo have
motile sperm that swim directly to the egg inside
the ovule, whereas conifershave sperm that are
unable to swim but are conveyed to the egg along
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a pollen tube.

Types of Pollination
 Self-Pollination
 Cross-Pollination
Self- Pollination
When the pollen is transferred from the
anthers of a flower to the stigma of the same
flower, it is called as self- pollination. This
form of pollination is common in
hermaphrodite or dioecious plants which
contain both male and female sexual parts on
the same flower.
In self-pollinating plants, there is less
dependence on the external factors to cause
pollination. These plants depend on wind or
other smaller insects that visit the flower
regularly. In self- pollinating flowers, the
anthers, and stigma are of similar lengths to
facilitate the transfer of pollen. Self –
pollination can be further divided into two
types:
Autogamy– In this type of selfpollination, the pollen is transferred from the
anthers of one flower to the stigma of the
same flower.
Geitonogamy– In this type of selfpollination, the anthers are transferred from
the anthers of one flower to the stigma of
another flower but on the same plant.
Advantages of Self – Pollination
 In self- pollination, there is no
diversity in the genes and therefore
the purity of the race is maintained.
 The plants do not depend on
external factors for pollination and
even smaller quantities of pollen
grains produce have a good success
rate in getting pollinated.
 Self- pollination ensures that
recessive characters are eliminated.
Cross-Pollination
In this type of pollination, the pollen is
transferred from the anthers of one flower to
the stigma of another flower. In this case, the
two flowers are genetically different from
each other. Cross-pollination is always
dependant on another agent to cause the
transfer of pollen. The agents of pollination
include birds, animals, water, wind, and
insects.
VOLUME NO. 16, ISSUE NO.9

Advantages of Cross-Pollination







Cross-pollination is beneficial to the race
of the plant as it introduces new genes
into the lineage as a result of the
fertilization between genetically different
gametes
Cross-pollination
improves
the
resistance of the offsprings to diseases
and changes in the environment.
The seeds produced as a result of crosspollination are good in vigor and vitality.
If there are any recessive characters in
the lineage, they are eliminated as a
result of genetic recombination.

Agents for Pollination
Anemophily
Anemophilous or wind-pollinated flowers are
inconspicuous and not showy. They are also
devoid of scent, nectar, etc. On the other hand,
they produce a very large quantity of dusty
pollens so that in great forests, the air is often
charged with these.Anemophilousflowers are
pollinated by the agency of wind. These flowers,
like zoophilous flowers, are small and
inconspicuous. Another important feature of
flowers that are wind pollinated is that they are
very light so that they are easily carried by the
wind. The pollen grains are very light, non-sticky
and sometimes winged.
Zoophily
Zoophilous flowers are again subdivided into
 Entomophilous (insect-pollinated),
 Ornithophilous (bird-pollinated),
 Chiropteriphilous (bat-pollinated) and
 Malacophilous
(slugand
snailpollinated) important.
In Zoophilous flowers, the pollinating agents
are animals like human beings, bats, birds etc.
The zoophilous flowers have pollen that is
designed to stick on to the body of the animal so
that they can be easily carried from one flower to
another.
Entomophilic flowers are pollinated by
insects. These flowers are often attractive to look
at with bright petals and are fragrant to attract
the insect visitors to them. They often have broad
stigmas or anthers to allow the insect to perch on
it. Many of the insect-pollinated flowers also
secrete nectar which attracts bees, butterflies or
other similar insects to the flowers. The pollen
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grains in these flowers are often spiny or
have extensions that help them to stick on to
the body of the insects.
Ornithophilous flowers are pollinated by
birds. Very few flowers and birds show this
form of pollination.
Hydrophily
Certain plants, as those of the families
Naiadaceae,
Ceratophyllaceae,
Potamogetonaceae, Hydrocharitaceae, etc.,
are completely aquatic so that their
pollination isadapted to such conditions.
Pollination takes place completely under
water (hypohydrogamous) in Naias and
Ceratophyllum while it takes place on the
water surface (epihydrogamous) in the
common water weeds Vallisneria, Hydrilla
and
Elodea
of
Hydrocharitaceae.

Hydrophilousflowers are pollinated by water
means. The flowers are often very small and
inconspicuous to other agents. They do not have
any fragrance or too much color on their petals.
The pollen is adapted to be able to float in water.
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or plant tissue and any other industrial process
together constitute as downstream processing.
It is an essential step in the manufacture of
pharmaceuticals such as antibiotics, hormones
e.g. insulin and humans growth hormone,
antibodies e.g. infliximab and abciximab) and
vaccines; antibodies and enzymes used in
diagnostics; industrial enzyme and natural
fragrance and flavor compounds. Downstream
processing is usually considered a specialized
field in biochemical engineering, itself a
specialization within chemical engineering,
though many of the key technologies were
developed by chemists and biologists for
laboratory-scale separation of biological
products. Cost of downstream is 50%more than
the manufacturing cost; there is the product
loss in each stage of downstream.
Downstream processing and analytical
bioseparation both refer to the separation or
purification of biological products, but at
different scales of operation and for different
purposes. Downstream processing implies
manufacture of a purified product fit for a
specific use, generally in marketable quantities,
while analytical bioseparation refers to

Introduction
A downstream process is a series of
separation steps leading to a purified protein
product. The optimal process provides a
product of specified quality, in terms of purity
and consistency, at the lowest cost, within the
constraint of acceptable market entry timing.
The designer must also consider points such as
sanitation, safety, and equipment flexibility.
Within these restrictions the designer has
considerable freedom to choose alternative unit
operations for purification. The wide range of
protein characteristics provides many options
for purification steps. The assembly of a series
of steps into an integrated process is guided by
some type of model, be it an existing example,
rules-of-thumb (heuristics), or a more complex
algorithm. A review of heuristics for protein
purification design in the light of heuristics for
chemical purification design provides insight
into the current state of large-scale protein
purification.
Downstream
processing
is
various
processes used for the actual recovery of the
purification of biosynthetic products from
fermentation, natural sources such as animal
June, 2020
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purification for the sole purpose of measuring a
component or components of a mixture, and
may deal with sample sizes as small as a single
cell.

a.

Filtation-by rotary drum vaccume
filtes are used.
b. Centrifugation- Seprated bacteria and
usually protein participates.
c. Flocullation- and Filteration.
2. Absolute Filters
3. Rotatory Drum vaccume filter
4. Membrane filter
Disintigration of the cell1. Mechanical cell disruption
2. Drying-by adding the large excess acetone
and subsequently extracted using buffer or
salt solution.
3. Lysis-By salt or surfactants, osmatic
smoke, freezing or by lytic enzyme.eg.
lysozyme.
Extraction
1. Liquid- Liquid extraction
2. Whole broth (medium +cell) extraction
3. Aqueous multiphase extraction
Concentration
1. Evaporation: Water in the broth filtrate
can be removed by a simple evaporation
process. The evaporators, in general, have
a heating device for supply of steam, and
unit for the separation of concentrated
product and vapour, a condenser for
condensing vapour, accessories and
control equipment.
2. Membrane
filtration:
Membrane
filtration has become a common separation
technique in industrial biotechnology. It
can be conveniently used for the separation
of biomolecules and particles and for the
concentration of fluids. The membrane
filtration technique basically involves the
use of a semipermeable membrane that
selectively retains the particles/molecules
that are bigger than the pore size while the
smaller molecules pass through the
membrane pores.Membranes used in
filtration are made up of polymeric
materials such as polyethersulfone and
polyvinyl di-fluoride.
3. Ion exchange resins
4. Adsorption resins
Purification
1. Crystallization:- Used in low molecular
weight compound like, antibiotics, Ex.
Penicilline G, usually extracted from
fermentation process

Steps of Downstream Processing
Sepration of Partical
In which sepration of filamentous fungi,
filamentous bacteria.The first step in product
recovery is the separation of whole cells (cell
biomass) and other insoluble ingredients from
the culture broth. Some authors use the term
harvesting of microbial cells for the separation
of cells from the culture medium. Several
methods are in use for solid-liquid separation.
These include flotation, flocculation, filtration
and centrifugation.
1. Flotation: When a gas is introduced into
the liquid broth, it forms bubbles. The cells
and other solid particles get adsorbed on
gas bubbles. These bubbles rise to the foam
layer which can be collected and removed.
The presence of certain substances,
referred to as collector substances,
facilitates stable foam formation e.g., long
chain fatty acids, amines.
2. Flocculation: In flocculation, the cells (or
cell debris) form large aggregates to settle
down for easy removal. The process of
flocculation depends on the nature of cells
and the ionic constituents of the medium.
Addition of flocculating agents (inorganic
salt, organic polyelectrolyte, mineral
hydrocolloid) is often necessary to achieve
appropriate flocculation.
3. Filtration: Filtration is the most
commonly used technique for separating
the biomass and culture filtrate. The
efficiency of filtration depends on many
factors— the size of the organism, presence
of other organisms, viscosity of the
medium, and temperature. Several filters
such as depth filters, absolute filters, rotary
drum vacuum filters and membrane filters
are in use.
Types of filtration used
1. Depth Filters: They are composed of a
filamentous matrix such as glass wool,
asbestos or filter paper. The particles are
trapped within the matrix and the fluid
passes out. Filamentous fungi can be
removed by using depth filters.
VOLUME NO. 16, ISSUE NO.9

61

June, 2020

ISSN No.:2321-7405

2.

Chromatography:a. Adsorption
chromatographyseparation due to theire differential
affinity for the surface of solid matrix.
Ex. Silica gel, alumina, hydroxyl
appetite or organic polymers.
b. Ion exchange chromatographyThis method used for the separation of
resins
or
polysaccharides.
Ex.
Cellulose and sepharose having
attached ionized functional group are
used for resolution and separation of
macromolecules.
c. Affinity Chromatography:-It is a
separation method based on a specific
binding interaction between an
immobilized ligand and its binding
partner.
Examples
include
antibody/antigen, enzyme/substrate,
and enzyme/inhibitor interactions.
The degree of purification can be quite
high depending on the specificity of
the interaction.
d. Gel fitration: - It is also called
molecular exclusion or gel permeation
chromatography which is a separation
based on size. In this type, the
stationary phase consists of porous
beads with a well-defined range of
pore sizes. The stationary phase for gel
filtration is said to have a fractionation
range, meaning that molecules within
that molecular weight range can be
separated.

Drying
1. Spray drying –drying of biological
materials when the starting materialis in
the form of a liquid or paste.1500c-2500c
hot air. Example included Enzyme,
antibiotic and food product.
2. Freeze drying- mostly used in the
pharmaceutical process, viruses, plasma
fraction, enzyme etc. The material is first
frozen and then dried by sublimation in a
high vacuum. The great benefit of this
technique is that it does not harm heat
sensitive materials.
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micelles is lifted by the hydrogen ions that are
present. As a result, coagulation of the casein
micelles will find place. All of the casein
molecules have at least one ester bound
phosphate whereas in whey proteins it is
absent .They are amphiphillic in nature due to
the uneven distribution of charges. Charged
region is hydrophilic and uncharged region

Introduction
Casein in milk is a mixture of proteins.
There are two groups of protein which
precipitates at pH=4.6 are called casein protein
and those that do not are called whey protein.
Due to the acidification of the milk to the
isoelectric point of casein, which lies between
pH 4 and 4.8, the negative charge of the casein
June, 2020
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along the molecule is hydrophobic in nature.
They are spherical in shape with 0.02-0.3µm in
diameter and 20-1,50,000 casein molecule
present called sub micelle. The proportion of

water is more than casein molecule, hence
hydrophobic core is present inside and
hydrophilic orient towards water.

Components
Molecular formula: C81H125N22O39P

The isoelectric point is the stage where the
hydronium ion concentration neutralizes the
negatively charged casein micelles,resulting in
precipitation of casein complex.
It can be stabilized by Calcium phosphate
and k-casein.
1. By CaP-Phosphorous is distributed evenly
and passes in and out of the micelle. Some
Phosphorus is strongly bound to Casein
and this bounded Phosphorous aggregates
resulting in good stability of micelle.
2. By k-Casein property-Within its structure,
carbohydrate present will be esterified to
threonine and this makes more hydrophilic
at one part of the molecule.In the
micelle,due to negative charge of
carbohydrate , k-casein self locates and
bind with ẞ-casein or extending to water
interface of the micelle. This stabilizes the
micelleby
preventing
aggregationof
micelleby steric repulsion.

of modified dairy products such as coffee
whiteners, whipped cream and ice cream. It
also possesses very good water binding and
whipping properties.

Applications
Casein is generally not consumed as a food
on its own. Casein products are used mainly as
ingredients in foods for the purpose of either
modifying the physical properties of that food
product
or
providing
nutritional
supplementation to it. As a consequence, they
usually form a relatively minor proportion of
the food. Casein has been used commercially in
non-food technical applications since the mid19th century, initially in adhesives and waterbased paints.
Review
Muller et al. (2011) described that the
casein proteins divide themselves into two
groups, the calcium-sensitive and the noncalciumsensitive, which also in mixtures
prevent or inhibit the precipitation of the
calcium-sensitive group by calcium. The kcasein is insensitive to calcium and a (s1)- and
a (s2)- caseins and b-casein are calciumsensitive.
Coskun et al. (2015) states that the NaCas
particles could be used to develop acidified
milk drinks without using a stabilizer such as
pectin, which is commonly used to prevent the
casein micelles from coagulation at low pH
values.
Sirocic et al .(2016)discussed that the

Caseinate
Acid casein is insoluble in water. Its
soluble form caseinates may be prepared from
freshly precipitated acid casein curd or from
dry acid casein by reaction with dilute solution
of alkali (such as sodium, potassium, calcium
or ammonium hydroxide). Sodium caseinate is
the most commonly used water-soluble form of
casein and is used in the food industry. The two
main reasons for using sodium caseinate as an
ingredient in foods are its functional properties
and nutritive value. Sodium caseinate is valued
for its ability to emulsify fat in the production
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casein micelle is roughly spherical, though it
does not have a smooth surface; it consists of
smaller units, called sub-micelles, which
contain primarily casein and have a mixed
composition; sub-micelles can aggregate until
they form a micelle.

Preparation, structure and stability of sodium
caseinate and gelatin micro-particles. Food
hydrocolloids, 45, 291-300.
Muller, P., Gebhardt, R., Roth, S. V.,
Metwalli, E., & Doster, W. (2007). Effect of
calcium concentration on the structure of
casein micelles in thin films. Biophysical
journal,93(3), 960-968.
Pticek Sirocic, A., Kratofil Krehula, L.,
Katancic, Z., & Hrnjak-Murgic, Z. (2016).
Characterization
of
casein
fractions–
Comparison of commercial casein and casein
extracted from cow’s milk. Chemical and
biochemical engineering quarterly, 30(4), 501509.
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Introduction: The origin of cotton use
and production go back to the ancient times.
India has emerged as the second largest
producer of cotton in the world and occupies
the first position in terms of total area under
crop production at over 9.44 million hectares.
However, the productivity level is still below
the world average. Efforts are in place to
increase the current productivity to bring it
closer to the world average.
The crop is generally grown in medium to
deep black clayey soil, but is also grown in
sandy and sandy loam soil through
supplemental irrigation by farmers. The major
soil types suitable for cotton cultivation are
alluvial, clayey and red sandy loam. Cotton is
grown both under irrigated and rain fed
conditions. Cotton is best grown in soils with
an excellent water holding capacity. Aeration
and good drainage are equally important as the
crop cannot withstand excessive moisture and
water logging.
Field preparation: Fine seedbed is
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essential for securing good plant stand. So,
adopt deep ploughing once in 3 years and 2
shallow ploughing every year is essential
during summer. Once in 3 years 1-2 deep
ploughing is necessary to manage deep rooted
weeds and to destroy the pest larvae into the
field. Green manuring is also an vital way for
maintaining soil fertility, but this can be
adopted only under irrigated conditions or
under the crop rotation of cotton-legumes.
Cotton should be sown on well drained soil.
Sowing of cotton should be avoided in sandy,
saline or water logged soils.
Climatic requirement for growing
cotton: A daily minimum temperature of 16 0C
is required for germination and 21 0C to 270C
for proper crop growth. During the fruiting
phase, the day temperature ranging from 270C
to 32 0C and cool nights are needed. The cotton
picking period from mid-September to
November must have bright sunny days to
ensure a good quality of the produce.
Sowing: Cotton is grown in Kharif
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season. Sowing time generally spread over a
period of April to first fortnight of June. It
ensures better yield and escapes the attack of
insect pests and diseases. However, in case of
American Cotton optimum time of sowing is
May for better yields. Desi Cotton should be
sown in first fortnight of April to escape early
burning of plant in sandy soils. Cotton seed
should be sown 4-5 cm deep in the soil. Sow the
seeds in lines 67.5 cm apart with a cotton
sowing drill. Sowing done in East-West
direction will give higher yield as compared to
its sowing from North- South direction.

Fertilizer Management: For obtaining
high yield, application of fertilizer must be
applied on soil test basis. However,
recommended dose of fertilizer for American
Cotton is (90: 30: 30) Nitrogen, Phosphorus
and Potassium kg ha-1 respectively. For, Desi
Cotton apply 50 kg Nitrogen and for Bt-Cotton
(175: 60: 60) Nitrogen, Phosphorus and
Potassium kg ha-1 respectively. Application of
10 kg ha-1 zinc sulphate is also recommended in
all types of cotton.
Full dose of Phosphorus, Potassium, zinc
sulphate and 1/3rd part of nitrogen should be
applied at the time of sowing of cotton. Second
1/3rd part of nitrogen fertilizer should be
applied at the time of square formation and the
remaining part of nitrogen should be applied at
the time of flowering.
Irrigation
management:
Cotton
requires 3-4 irrigations, depending upon the
seasonal rainfall during the crop season. First
irrigation in cotton should be delayed as much
as we can so, that better root development of
the crop takes place. The crop must not be
allowed to suffer from moisture deficiency
during flowering and fruiting stages, otherwise
a lot of shedding of flower and bolls will take
place resulting in low yield cotton during its
early growth is very sensitive to water
stagnation. Last irrigation should be applied
when last 1/3rd of the bolls are opened after
that ni irrigation should be applied. To enhance
the water productivity we can apply irrigation
through bunds.
Picking, Storing and Ginning: The
kapas should be picked up from crossed
healthy and marked bolls and must be stored &
ginned separately. The cleaned seed should be
labeled and stored in a clean, dry place. It is
genetic purity and germination should be
tested before use.
Note: One must follow the recommended
package for the control of insect, pest and
disease of the region.

Plant population and geometry:
Varieties
American
cotton
Desi cotton
Hybrid
Bt cotton

Seed Rate (kg
ha-1)
15-20
10-12
3-5
5 packets

Spacing
100×20 67.5×30
67.5×30
100×45 67.5×60
100×45 67.5×60

Seed treatment: It is an important
component for better crop production in any
crop by doing seed treatment, one can ensure
the proper germination and also the initial
better growth of the crop. The seeds of cotton
should be treated with 10 ml of Chloropyriphos
20 EC in 10 ml of water per kg of seed, after
this add 2 gram Bavistin per kg of seed, dry the
seed in shade before sowing.
Weed Management: Cotton is a widely
spaced crop hence weed problems are more in
cotton. Weed management includes both
mechanical and chemical weed control
methods. Hoe 2 or 3 times. The first hoeing
should be done before first irrigation and
second hoeing should be done around 45 days
after sowing of crop. Chemical weed control in
cotton is cheap and efficient. Use stomp 30 EC
@ 1.0 litre / acre as pre-emergence within 24
hours of sowing.
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