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REMOTE SENSING AND GIS

Drought Assessment Using Remote Sensing & GIS
Techniques
Pandiya Kumar D 1 Sivakumar K 2Balaji Kannan3
[1]

Post Graduate Scholar, [2]Assistant Professor (SS&AC) – Department of Remote Sensing & GIS, [3] Associate
Professor (SWCE), Water Technology Centre, TNAUamil Nadu Agricultural University, Coimbatore, Tamil Nadu.

Introduction
A drought is a complex phenomenon
that may be defined as “severe water
shortage” prolonged period of dry weather
that causes water scarcity. Drought means a
“sustained,
extended
deficiency
in
precipitation” -WMO (1986), FAO (1983)
defines drought hazard as “the percentage of
years when crops fail from the lack of
moisture”. Drought occurs due to various
causes’ usually lesser precipitation than
normal. Drought may last from few months
to several years.
Around 42% of India’s land area is facing
drought, with 6% exceptionally dry--four
times the spatial extent of drought, according
to data for the week ending March 26, 2019,
from the Drought Early Warning System
(DEWS), a real-time drought monitoring
platform. When drought extends for longer
July, 2021

period it may cause severe damage to plants and
critically affects atmosphere. Impacts of drought
include losses of lives, human suffering, damage
to economy and devastation of crops. In
Agriculture, drought which affects both surface
water and ground-water which leads to demand
in water supply for plants growth, reduced water
quality, higher evapotranspiration rate, crop loss.

Types of Drought
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Meteorological Drought: It is most
commonly calculated using precipitation
level. It is defined as lack of rainfall
(precipitation) in a region over a period
of time. Meteorological drought paves
way for other types of drought.
Hydrological Drought: Hydrological
drought related to period with
inadequate water level in surface and
sub-surface brought by insufficient water
VOLUME NO.17, ISSUE NO.10
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level in water reservoirs such as
lakes,
ponds,
aquifers
and
reservoirs.
Agricultural Drought: It occurs
due to lack of water available for
crop growth, low soil moisture level
which causes crop failure, declined
moisture level in soil, affects plants
metabolic
functions
&
photosynthetic activities.
Socio-economic Drought: It is
related to inadequate/failure of
water resources to satisfy the water
demands and drought associated
with supply and demand for proper
water.



Calculating the drought risk pattern
from hazard and vulnerability.
Most information required for drought
assessment must have spatial part and it varies
according to time. Therefore, the usage for
remote sensing and GIS has become more
essential. Thus, remote sensing plays a major role
in drought risk assessment. The major advantage
of using GIS is it creates possibility to further
analyses to calculate further damage assessment.

Commonly Used Indices for Drought
Assessment


Role of Remote Sensing and GIS in
Drought Assessment and Monitoring
Conventional methods of drought
assessment mainly use rainfall data which
has many limitations like inadequate climate
data,
requires
more
numbers
of
meteorological stations, time consuming,
more labour requirement, etc. Since disasters
require rapid and continuous monitoring,
traditional methods are not possible of
continuous monitoring and assessment of
drought.To overcome such issues the remote
sensing and GIS techniques are used. The
remote sensing techniques are employed in
assessing current situation - before, during
and after disaster.
These steps can be used to analyse
drought risk assessment:



Assessing drought in relation to its
frequency, area under risk and
seriousness.
Identifying
and
measuring
vulnerability of drought.

VOLUME NO. 17, ISSUE NO.10



Meteorology based indices for drought
assessment and drought detection
o Crop Moisture Index (CMI)
o Standardized
Precipitation
Index (SPI)
o Standardized Water Supply
Index (SWSI)
o Palmer Drought Severity Index
(PDSI)
Satellite based indices for drought
assessment
o Normalized
Difference
Vegetation Index (NDVI)
o Normalized Difference Wetness
Index (NDWI)
o Vegetation Condition Index
(VCI)
o Soil-Adjusted Vegetation Index
(SAVI)
o Temperature Condition Index
(TCI)
o Perpendicular Drought Index
(PCI)

Methodology for Drought Assessment
The following flow chart gives an idea about
how the drought can be assessed using Remote
sensing and GIS technique.

5
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Parul Chopra - Drought Risk Assessment
using Remote Sensing and GIS: A case study

of Gujarat, Indian Institute of Remote Sensing,
Dehradun, India (2006).

HORTICULTURE

2.

Modern Methods of Propagation Techniques
inHorticulture Crops
Venugopala Reddy, M.
Department of Horticulture, University of Agricultural Sciences, GKVK, Bangalore-560065

Plant propagation refers to the
multiplication of an individual plant or group
of plants, which have specific value to
mankind, perpetuation of plants is called
propagation.

Broadly two types of propagations
are practicing:



Sexual (Seed propagation)
Asexual (Vegetative propagation).

Sexual Propagation:


Plants are multiplied by using
seeds:There are some disadvantages
in sexual method of propagation
they are as follows:
o Seedling trees generally
owing
to
genetic
regeneration
in
heterozygous
plants,
seedlings are not uniform in
their
growth,
yielding
capacity and fruit quality
composed
&
asexual
propagated plants
o Seedlings trees take more
time to come to bearing
than grafted plants.
o Seedling trees, being very
large, pose problems for
efficient management of
orchards trees.
o It is not possible to derive
the benefits of root stocks.
o Continuous
seed
propagation
leads
to
inferiority in progeny.
o Sexually propagated plants
have long Juvenile period.

VOLUME NO. 17, ISSUE NO.10

Choice or chance trees or hybrid
trees cannot be multiplied true
to type because of segregation of
characters.
o Seed loose viability within a
short period. Ex: Citrus, Mango,
Jack, Papaya, Jamun etc.
Asexual Propagation
It is also known as vegetative propagation
means propagation of plants without using seeds
mainly used for large scale and uniform
multiplication of fruit crops and also to obtain
true to type of plants as same as that of mother
plant.
o

The main advantages of asexual
propagation are:



To obtain true to type of plants.
Asexual propagated plants are early
bearing in nature.
 Vegetative propagated plants are more
vigorous than seed propagated ones.

Benefits of root stocks and scions are
exploited through asexual means.
 Vegetative propagated plants are more
precocious in bearing.
 Certain injuries can be repaired by
means of bridge grafting through asexual
propagation.
Considering
the
demerits
of
seed
propagation
and
merits
of
vegetative
propagation, asexual propagation is the best
suited for modern method of propagation in fruit
crops.

The different types of modern methods
of propagations are:
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1.

2.

Grafting

Cuttings: The different types of cuttings
are as follows:
a. Hard Wood Cuttings:One year
old and mature shoots are selected
for the purpose of propagation. The
selected shoot should be healthy and
should not be a vigorous growth.
The length of the cutting is kept 1045 cm. Cutting must possess at least
two to three buds. The lower cut is
made round just below the node and
the upper cut is given about 1 to 2
cm above the upper node is slanting
manner. Cutting in this manner
helps in identifying lower and upper
portion of cutting. The lower portion
planted in the soil. Cuttings are to be
taken during Nov-Feb. Before
commencement of sprouting the
point of which scion is joined at root
stock is timed as matrix.
b. Semi
Hard
Wood
Cuttings:Take4-9
months
old
shoots of semi hard wood mature is
used for raising new plants. Shoots
of 7-20 cm length are used for
preparing cutting. IBA rooting
hormone is used for better rooting.
Cutting is prepared during rainy
season (June - July). High humidity
during season prevents drying of
cutting. Mist chamber also provides
suitable growing conditions for such
type of cuttings.
c. Soft Wood Cuttings: Shoot of 2-3
month age are selected for soft wood
cutting, the length of cutting is 10-15
cm. Apple, Peach, Guava and many
ornamental
plants
can
be
propagated under mist chamber
using soft wood cutting.
d. Herbaceous
Cuttings:
Ornamental plants are planted
through herbaceous cutting, shoot of
1-2 months age are selected for
cutting.
Budding: The process of connecting
scion, which has a bud and root stock in
a manner such that they may unity grow
successfully as one plant is termed as

July, 2021
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budding.
a. Patch Budding: This method is very
successful for propagation of plants
having comparatively thick bark. The
bud is placed on root stock for placing
bud an incision of 2-3 cm size is
prepared. Polythene tape was wrapped
on bud leaving the sprouting portion.
Wrapping prevents desiccation of bud
and then favor sprouting.
b. Chip Budding: This method is
practices during the period when there is
lack of sap flow and bud does not slip out
easily from the bark. The bud is taken
out from the scion shoot along with
wood similar size and incision is made
on the root stock and it is wrapped with
polythene tape.
c. Ring Budding:Ber, Peach can be
propagated using this method; in this
method ring shaped bark of 2.5-3 cm is
taken for budding.
Grafting: Grafting is a technique of
propagation in which scion stick and root
stock is connected in a manner such that they
may control and subsequently grow and
develop as a successful plant.
a. Approach Grafting: Two independent
plants on their own roots are grafted
together (self-sustaining).
Ex. Guava, Mango, Sapota.
b. Veneer Grafting: This is also a kind of
side grafting slight modification. It is
widely for grafting small potted plants
and insitu grafting.
Ex.Avocado,Mango, etc.
c. Epicotyl/Stone
Grafting:
This
method of grafting is done on the
epicotyls region of the ground seedlings;
hence the name epicotyls grafting.
Ex.Cashew, Mango, etc.
d. Soft Wood Grafting: The technique of
soft wood grafting is similar to that of
cleft or wedge grafting. In this case,
grafting is done on newly emerged flush
having bronze coloured leaves and stem.
This method is insitu grafting. The scion
wood to be used should be defoliated 810 days period to the grafting and having
some thickness as that of terminal
shoots. The graft should be secure firmly
using poly house strip.Ex. Mango,

VOLUME NO.17, ISSUE NO.10
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e.

Sapota. Jack.
Top Working: Top working for
changing a variety is generally done
as long lived species, growing in a
healthy condition. Short lived
species, old trees or diseased trees
are not suitable for top working; in
such cases new planting is
considered more economical and
useful from top working.

small, even microscopic, piece of plant
tissue within 12 months.
 Shoot multiplication usually has a short
cycle (2-6 weeks) and each cycle results
in logarithmic increase in number of
shoots.
 Tissue culture gives propagules such as
mini-tubers or micro-corms for plant
multiplication
throughout
the
irrespective of the season.
 The small size of propagules and their
ability to proliferate in a soil free
environment facilitate their storage on a
large scale ability to proliferate in a soil
free environment facilitate their storage
on a large scale and also allows their
large scale dissemination by suitable
means of transport across international
boundaries.
 Stocks of germplasm can be maintained
for many years.
 Pathogen free plants can be raised and
maintained economically.
Ex.Banana, Pomegranate, Strawberry.

Micro-propagation:
Growing plant parts from meristem tip,
shoot tip, embryos, anthers, axillary buds
under controlled environmental condition
like temperature, relative humidity and light
in an artificial nutrient media is known as
micro-propagation.

Advantages of Micro Propagation




3.

Requires relatively small growing
space.
The technique of micropropagation
is applied with the objective of
enhancing the rate of multiplication.
Through tissue culture over a
million plants can be grown from a

SOIL SCIENCE

Zero budget Natural Farming - Back to the Basics’’
Sushila Aechra, Rashmi Bhinda and Annu Devi Gora
Maharana Pratap University of Agriculture and Technology

Agriculture has been the backbone of the
Indian economy for centuries. More than half
of the country’s population depends on
agriculture and allied services for their
livelihoods. Green revolution led to the
increase in production of crops but it
emphasized on the increased use of external
inputs like high yielding variety seeds,
agrochemical like fertilizers and pesticides
and intensive agronomic practices. These
methods helped in increasing production at
the beginning stages but later its adverse
impact started to appear.Farmers’distress
and agricultural crisis due to inefficient
extension
activities,
environment
degradation and degrading soil quality and

debt cycles due to high input costs started to
become
visible
in
Indian
Agriculture
System.PadamShriSubhashPalekarjicame
up
with an idea ofZero Budget Natural Farming. In
this farming practice, emphasis was laid on the
locally available inputs and dependency on
external inputs was reduced. The ZBNF farm
model is based on polycropping. The expenditure
on the main crop is recovered from the income
from the short duration inter crops; so that the
net expenditure on the main crop is ‘zero’. By the
use of cow dung and cow urine of indigenous
breeds is prompted in this system of farming.
With reduced use of chemicals in the farmlands
soil micro biome rejuvenated and aided in the
production of higher yields. The word Zero
Budgetrelated to thezeronet cost of production of
all crops (border crops, inter crops, multi crops).

VOLUME NO. 17, ISSUE NO.10
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This means that farmers need not buy
fertilizers and pesticides for the purpose of
the healthy growth of crops.

4.

Four wheels of ZBNF
1.

Jivamrita: jeevamrutha is a fermented
microbial culture that adds nutrients to
the soil, and acts as a catalytic agent to
promote the activity of microorganisms
and earthworms in the soil.Jeevamrutha
a mixture of fresh desi cow dung and
aged desi cow urine, jaggery, pulse flour,
water and soil — on farmland. During
the 48 hour fermentation process, the
bacteria in the cow dung and urine
multiply by feeding the pulse flour in the
solution. Virgin soil is added to inoculate
native bacteria and other organisms.
Jeevamrutha helps to prevent plant
diseases. This is required in the first 3
years of the transition.
Application: 200 liters of Jeevamrutha
is sufficient for one acre of land. Apply twice
a month with irrigation water or as 10%
foliar spray.
2. Bijamrita: Beejamrita is used for seed,
seedlings and any planting material
treatment. It is composed of –local cow
dung, a powerful natural fungicide, and a
strong anti- bacterial liquid, cow urine,
lime soil. Bijamrita is effective in
protecting young roots from fungus as
well as from soil-borne and seed borne
diseases that commonly affect plants
after the monsoon period.
3. Acchadana (Mulching): there are
three types of mulching:
a. Soil Mulch: This protects topsoil
during cultivation and does not
destroy it by tillage operations. It
promotes water retention and
aeration in the soil.
b. Straw Mulch: Straw material usually
refers to the dried biomass waste of
previous crops, but it can be
composed of the dead material of
any living being (plants, animals,
etc). Soil fertility provides dry
organic
material
which
will
decompose
and form humus
through the activity of the soil biota
which is activated by microbial

July, 2021
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cultures.
Live
Mulch
(mixed
crops
and
symbiotic intercrops): It is essential to
develop multiple cropping patterns of
monocotyledons and dicotyledons grown in
the same field, to supply all essential
elements to the soil and crops. For instance,
legumes are of the dicot group and are
nitrogen-fixing plants. Monocot plant
residues supply other elements like potash,
phosphate and sulphur.
Whapasa (moisture): Plant roots need a
lot of water, thus countering the over reliance
on irrigation in green revolution farming.
Whapasa is the condition where there both
air molecules and water molecules present in
the soil, and he encourages reducing
irrigation only at noon, in alternative furrows
ZBNF farmers describe a significant decline
in need for irrigation in ZBNF.

Other important points








Cow dung- Dung from the Bos indicus
(humped cow) is most beneficial and has
the highest concentrations of microorganisms as compared to European cow
breeds such as Holstein. The entire
ZBNE method is centered on the Indian
cow, which historically has been part of
Indian rural life.
Contours and bunds – To preserve
rain water, make the contours and
bunds, which promote maximum
efficacy for different crops.
Intercropping – It is basically based
on how ZBNF gets its “Zero Budget”
name. That any cost making farming
near to zero budget activity repaid for by
income from intercrops.
Earthworm’s
species.
Use
of
vermicompost is most beneficial. The
betterment of local deep soil earthworms
by increasing organic matter is most
useful.

Impacts of Zero Budget Natural
Farming (ZBNF)
1.

As both an environmentaland social
programme, itaims to ensure thatsmallholder
farming – is economically viable by
improving farm biodiversity and ecosystem
services.

10
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2.

ZBNF promoted well-bearing for all at
all ages and healthy lives.
Itreduces farmers’ costs by theexcluding
external inputs and using internal
resources to rejuvenate soils, whilst
simultaneously restoring ecosystem
health throughdiverse and increasing
incomes,
multi-layered
cropping
systems.
It ensures for the water and sanitation
availability
and
sustainable
management.
Cow dung from local cows has proven to
be a miraculous cure to revive the
fertility and nutrient value of soil. One
gram of cow dung is believed to have
anywhere between 300 to 500 crore
beneficial micro-microorganism. These
micro-organisms decomposed the dried
biomass on the soil and convert it into
ready-to-use nutrients for plants.
Ensure access to modern energy,
affordable, reliable and sustainable for
all.
Zero budget natural farming requires
each
10
per
cent
water
and
electricitythan what is required under
chemical and organic farming. ZBNF
may increase the capacity of cropsto
adapt and be produced for evolving
climatic conditions.
Promote sustainable, economic growth,
sustained employment and decent work
for all the resources.

3.

4.
5.

6.
7.

8.

Government initiatives to support
ZBNF
1.

Government of India has dedicated two
schemes in which one Paramparagat
Krishi Vikas Yojana (PKVY 2015-16) and

4.

2.

3.

second Rashtriya Krishi Vikas Yojana
(RKVY) to promoting organic farming in the
country.
Various organic farming models like Natural
Farming, Homa Farming, Rishi Farming,
Vedic Farming, Cow Farming, Zero Budget
Natural Farming (ZBNF) etc. have been
included in the revised guidelines of PKVY
scheme during the year 2018, wherein choice
is given to states to choose any model of
organic farming including ZBNF totally
depend on farmers choice.
Under the RKVY scheme,organic farming/
natural farming project components are
considered by the respective State level
Sanctioning Committee (SLSC) according to
their priority/ choice.

Conclusion
To overcome the farmer’s distress and
sustained the livelihood Zero budget natural
farming has been emerged as farmer’s practices
for marginal and small holding farmers. It
focuses to provide multiple benefits, both to the
farmers and environment. Because of continuous
incorporation
of
organic
residues
and
replenishments of soil fertility helps to maintain
the soil health.
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Centella Asiatica (L.) : AThreatened Medicinal Plant
Rajasekhara Reddy

Ph.D. Research Scholar, Department of Plantation and Crop Processing, UBKV, Pundibari, Cooch Behar, West
Bengal

Centella asiatica(L.) is commonly called
asMandookparni belongs to the family
apiaceae. The whole plant has therapeutic
values. It is used as nervine tonic, for
VOLUME NO. 17, ISSUE NO.10

improving memory and mental disorders. It is
anti-leprosy, diuretic, stomachic and used in
insomnia, asthma, abdominal disorders and
fever. Decoction of the plant is given in the
11
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treatment
of
leprosy.Asiatic
acid,
asiaticoside, madecassic acid, brahmic acid,
thankuniside, centellose are the chemical
constituents present in the plant. Total
triterpinoids are present in the leaves are
approximately 1.0% .
The plant grows in marshy places
throughout the country in tropical and
subtropical regionsIndia, China, Nepal,
Madagascar, Srilanka and Indonesia etc.The
plant is a small trailing herb. It is the only
species of Centella found in India. Stem is
glabrous, pink striated and rooting at nodes.
Leaves are fleshy, orbicular to reniform and
dentate.
Petiole
islong,smooth
on
uppersurface and hairy below. Flowers are
pink and white in fascicled umbels. The fruits
are oblong, dull brown, laterally compressed,
pericarp hard, thickened and woody white.
Plant naturally grows over moist, fertile,
loose, sandy loam and clayey soil. Thrives
best in monsoon periods in well drained
beds. The plant is propagated by rooted
suckers and seeds. The plants grow well
under shade and can tolerate heavy shade.
One-node stem cuttings can be planted. The
root develops from the nodes. 300 kg rooted
suckers are needed to plant one hectare land.
No specific pretreatment is required.

5.

The planting can be done in February-March
at a spacing of 45X45 cm with irrigation. It is an
irrigated crop.The field should be prepared well
by giving one ploughing and two harrowings,
followed by planting. Manure (FYM) at the rate of
20 t/ha should be mixed thoroughly with the soil
at the time of field preparation. NPK fertilizers @
100:50:50 kg/ha in 4 split doses are given.The
plant can be grown as pure crop in orchards of
Mango and other trees. There is a profuse growth
of weeds in the beds; hence it requires continuous
hoeing and weeding. During monsoon months, it
is essential to prevent water logging in the beds.
During dry months fortnightly irrigation is
needed and needs drainage during rainy season.
No disease, pests or any other physiological
disorder was observed in the experimental
plantation.
The crop matures in 90 days period after
planting. It is harvested through hand-cutting at
fully grown leaf stage. The leaves are harvested in
sunny weather to facilitate drying.Unwanted
material is sorted out from the crop before the
harvested material is dried in shade.
Yield and Cost of Cultivation: As a pure crop,
10-12 t/ha/years yield is obtained by 3 harvests in
a year. After second year, the yield begins to
decline, needing fresh planting. Rs. 40000/- is
the cost of cultivation for one hectare.

HORTICULTURE- FLORICULTURE

Alstroemeria/Peruvian Lily
Bellapakonda Goutham Kishore
Ph. D Scholar, Department of Floriculture, Medicinal and Aromatic Plants,Uttar Banga Krishi Viswavidyalaya,
Pundibari, Coochbehar-736 165, West Bengal, India.

Alstroemeria (Alstroemeria hybrida L.)
popularly called as Lily-of-the- Incas,
Brazilian Parrot, Red Parrot Beak, New
Zealand Christmas Bell, Peruvian Lily, or
Inca
Lily, belongs
to
the
family
Alstroemeriaceae. It was named after Klas
Van Alstromer who collected seeds of this
flower from Spain in 1753 which, in fact,
came from Chile and Brazil in South
America. Later, he brought this plant and
introduced it in Europe (Talukdar, 2006).
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Fig 1: Flowering in Alstroemeria

Mid and high hills are very suitable areas for
growing Alstroemeria in India, it can be grown
around Banglore, Pune, Hyderabad etc, It is
hardy perennial, about 1.2 m erect; flowers are
zygomorphic, borne on umbel-like inflorescence,
and high value cut flower crop and pot plant.
12
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They are Coveted long-lasting beautiful
blossoms and hardiness as a garden
plant. Alstroemeria hybrids are one of the
ten important cut flowers in the world
market. Besides cut flower and pot plants,
alstroemeria also gaining popularity for
being grown as an important bedding plant,
in containers for deck, patios as well as in the
various landscapes and bulbous gardens,
particularly in the temperate regions. Based
on flowering habit Alstroemeria cultivars are
often divided mainly into two types i.e.,
Butterfly type and orchid type among these
the butterfly type are mainly suited for pot
plant and flowers up to 9-12 months in a year
and the growth habit is short, whereas orchid
type is mainly used as a cut flower and these
are tall growing and flower production is up
to 3-5 months.
A unique feature of the Alstroemeria is
that it grows its leaves upside down. The leaf
needs to twist itself to bring what begins as
the underside of the leaf to its uppermost
position. Notice that each leafstalk has a
twist in it. It is the only plant known where
this occurs.
(www.hanabayflowers.com)

Propagation

tilth and planting is done on raised beds with one
meter wide in two rows and recommended
spacing is 50 cm X 40 cm. Before planting beds
should be sterilized by drenching with
formaldehyde (2%) or sterilized with methyl
bromide or by the steam method are followed.
For pot culture a mixture of one part each soil,
sand and Sphagnum moss or Clay, Perlite, and
gravel. The optimum planting time for hills is
September-October or February- March, and in
South India is May- June or November –
December.

Manure and Fertilizers
Well decomposed FYM should be applied at
3-5 kg/m2. The optimum nutrient contents for
healthy plant growth is given under (Heins and
Wilkins, 1977 and Salinger, 1987)
Nutrient
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The recommended dose of nutrients is N
(3.8-5.6%), P (0.3-0.7%), K (3.7-4.8%), ca (0.61.8%) and Mg (0.2-0.4%). The mixture of (20 N:
8.8 P: 16.6 K) @ 2.5g per litre is also ideal for
growing Alstroemeria.

Intercultural practices



Fig.2: Rhizomes of Alstroemeria

Alstroemerias can be propagated by
different techniques i.e., Rhizome division,
micropropagation, and seed propagation, but
rhizome division is the most commonly used
propagation system.
Soil and Climate: Alstroemerias
requires well-drained light soil, rich in
organic matter content, slightly acidic PH of
about 5.5 to 6.5. It prefers cool temperatures
mainly for growth, for better growth and
flower
development;
it
requires
a
temperature range of about 14- 20Ԩ.
Planting: For proper cut flower
production growth soil is ploughed to fine
VOLUME NO. 17, ISSUE NO.10
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Removal or thinning of old and weak
shoots is necessary, as the large numbers
of shoots are vegetative.
Alstroemerias reach up to 1 to 1.5m/ 2m
staking requirement is necessary and it
is done through galvanized or plastic
wire mesh about 20 cm X 20 cm should
be erected in 3 rows of 13 cm height or
bamboo sticks along with strings can
also be used in 3 rows for supporting
plants.
Regular and proper watering is the main
key success in Alstroemeria cultivation,
irrigation at 7-10 days interval is ideal. It
should be kept in mind that newly
established plants are not over watered it
may results in rotting of the rhizome.
For Distant market, harvesting is done
when buds show colour/about to open,
for the local market when buds are
opened.
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Disorders

References

Flower abortion or blasting.
Affected Flowers show small brownish
bumps on the tip of shoot and flower buds. It
may occur due to prolonged low light
condition or due to over irrigation or due to
roots damage caused by more salts.
Humidity and Temperature fluctuations very
high or very low within 24 hours cause
blasting. The Flower buds which are fully
developed senesce before reaching complete
development, which is even not reduced by
increasing light intensity as well as duration.
The precautionary measures should be taken.
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POST HARVEST TECHNOLOGY

Existence and Application of Polyamines in Plants
1Aresh

Jinnamu and 2 Nagarathna S.B

1 Ph.D. Scholar, Discipline Post Harvest Technology,Uttar Banga Krishi Viswavidyalaya,Pundibari, Cooch Behar,
West Bengal – 7361652 Ph.D. Scholar, Department of Processing and Food Engineering, CTAE, MPUAT,
Udaipur, Rajasthan- 313001

Plants are living resources that undergo
different metabolic processes, such as
respiration and transpiration, making them a
perishable commodity. Preservatives and
chemicals normally used to improve their
shelf life may contribute to adverse effects on
humans. One of the several solutions could
be to overcome the use of naturally derived
products from these problems. Among them,
the most useful isThe use of polyamines,
which are considered healthy, without
altering the product quality. Polyamines are
biological compounds that are ubiquitous in
nature with hydrocarbon chains of aliphatic
nitrogen groups with two or more main
amino groups. Range between micromolar
concentrations
and
millimolar
concentrations. They have various levels of
amines,
ranging
from
diamines
to
tetraamines to triamines.These are common
in living organisms, occurring in actively
proliferating cells at a high concentration.
They exist either in free form or as
conjugates attached to phenolic acids and
other compounds of low molecular weight or
to macromolecules such as proteins and
nucleic acids. As such, they induce DNA
replication, transcription and translation.It is
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due to their cationic nature to their biological
activity. They are involved in different
physiological
functions
that
encourage
development and growth (Takashashi and
Kakehi, 2010).

History of Polyamines
Polyamines are about two hundred years
older than nucleic acids in their history. In 1678,
Antonie van Leeuwenhoek discovered crystalline
substances in human semen using his
rudimentary microscope. In 1791, Vauquelin
stated that the crystals were phosphate
derivatives of a new compound that was
unknown. Schreiner described the new
compound as an organic base in 1878. Ladenburg
and Abel gave the name “spermine” in 1888. In
1911, Ciamician and Ravenna discovered diamine
putresine in Daturastramonium for the first time
in plants. Herbst and Snell discovered putrescine
in 1948 in orange juice. In 1924 the right
structure awaited by Rosenheim's work.
Polyamines are present in three main types,
namely putrescine, spermidine, and spermine.
Putrescine is graded as diamine among them,
whereas the other two are regarded as higher
polyamines. The intensity of the amines that
gradually increase from putrescine to spermidine
and spermineis based on this classification. These
14
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are present in all living organisms and are
accountable for various roles. The biological
workings of all of them are identical. These
take place in various ways, i.e. free life,
conjugated and titers (Tang et al. 2004).
They are found in plants in fractions of the
cell wall, vacuoles, mitochondria, and
chloroplast.In apical shoots and meristems
prior to flowering and flower parts of several
plants, high levels of endogenous PAs and
their conjugates have also been found.

Structure of Polyamines
Putrescine is a four-carbon alkanediamine formed by putrefaction from the
decarboxylation of arginine and ornithine.
Putrescine is a solid compound belonging to
the polyamines. These are compounds
containing more than one amine group.
Putrescine binds to periplasmic protein,

ornithine
decarboxylase,
and
Sadenosylmethionine decarboxylase proenzyme.
Spermidine is a triamine formed from
putrescine. It is found in almost all tissues in
association with nucleic acids. It is found as a
cation at all pH values, and is thought to help
stabilize some membranes and nucleic acid
structures. It is a precursor of spermine,a
triamine that is the 1,5,10-triaza derivative of
decane.
Spermine is
a
polyazaalkane
that
is tetradecane in which the carbons at positions 1,
5,
10
and
14
are
replaced
by
nitrogens. Spermine has a broad range actions on
cellular metabolism. It has a role as an
antioxidant, an immunosuppressive agent and a
fundamental metabolite. It is a polyazaalkane and
a tetramine. It is a conjugate base of a spermine.

Method of Application
Polyamines can be applied on fruits in 3
different methods. They are immersion or
dip method, vacuum infiltration method and
spraying method.




Immersion Method: In this
method fruits are dipped in 1mm
standard solution. The standard
solution is prepared by calculating
the molecular weight of the
compound and dissolving it in the 1
liter of water thus gives 1mm
solution.
Vacuum Infiltration: Solution is
feed into the vacuum pump and
fruits are kept in container where
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the polyamines solution will be
infiltrated on the fruits.
Spraying: The solution will be used in
sprayer and is used for spraying of on
fruits on largescale for outdoor foliar
spray.

Conclusion
PAs are positively charged nitrogenous
compounds derived from amino acids.The
commonly used PAs are putrescine (PUT),
spermidine (SPD) and spermine (SPM).PAs are
helpful in horticulture by way of their positive
effects on flowering, improving fruit set, fruit
retention, fruit quality, reducing mechanical
damage, enhancing shelf life of fruits and
protecting the plants against stress conditions. In
the case of post-harvest technology, the usual
method of application to crops is foliar spray and
15
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pressure infiltration.
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Molecular Approaches of Crop Improvement: Male
Sterility
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Introduction
Male sterility is literally the absence of
functional pollen grains in otherwise
hermaphrodite flowers. Male sterility is of
great value in experimental populations
particularly in the production of hybrid seed.
It was 1st reported by Kölreuter in 1763. TCytoplasm in Maize is one of the classical
model System (cms-T)- this mutant
cytoplasm was first described in the Golden
June line in Texas and was Commercially
utilized and during 1970’s and about 85% of
maize hybrids in U.S. was based on Tcytoplasm. It was characterized by failure of
anther exertion and pollen development.
Male Sterility is due to T-Urf-13 gene
(chimaeric) ;T-Urf-13 gene is a unique
sequence which produces a 13 kD
polypeptide not produced in normal
cytoplasm. Responsible for the CMS. But the
system suffered from disease susceptibility in
maize, hence new systems are sought for to
bring about improvement in crops through
hybrid breeding utilisinggenetic engineering
to get the elixir of male sterility.

promoter where the lethality of the gene leads to
degradation of the tapetum and thus causing
hindrance to normal pollen production and
rendering the plant to be male sterile. The lethal
gene can be neutralized by the effect of Barstar
gene to regain fertility. This mechanism is used
for crop improvement commercially in crops like
canola and maize.(Marianiet al. 1990, 1992)
Deacetylase System of Male Sterility
In this system, the tapetum is induced to be
disrupted by the mechanism of deacetylation of
the
non-toxic
compound
N-acetyl-Lphosphinothricin. Here plants are transformed
with TA29-argE promoter (argE codes for Nacetyl-L-ornithine
deacetylase),
such
transformed plants on application of N-acetyl-Lphosphinothricin produced male sterile plants
but in the absence of such treatment plants are
completely fertile. So, this system is relatively
easier to be used in hybrid breeding
programmes.(Kriete G. et al., 1996)

Classical examples of Genetic
Engineering for Male sterility
Barnase- Barstar System Of Male
Sterility
A bacterial protein having ribonuclease
activity named Barnase, which is produced
by
the
bacterium
Bacillusamyloliquefaciensis lethal to the
cells. These barnase gene is expressed in the
plant cell using a tapetum-specific TA29
July, 2021

16

VOLUME NO.17, ISSUE NO.10

ISSN No.:2321-7405

Two-component System of
Engineering Male-Sterility
Instability of male sterile lines and
absence of restorer systems have always been
an issue and in order to tackle such problem
the two component system has been devised
where the RNAse (Barnase gene) has been
cleaved into two components both driven by
the tapetum specific TA29 promoternamely‘Bn-5’ and ‘Bn-3’. When the two
complementary component comes together
in a plant they lead to male sterility but on
crossing to a inbred inorder to produce
hybrids the two components segregate in the
progeny and thus produces viable hybrids,
thus addressing the issue of unavailability of

good restorers. (Burgess DG. et al., 2002)
Engineering CMS via Chloroplast Genome
Here, in case of normal pathway Acetyl-CoA
is converted to malonyl-CoA with the help of the
enzyme Acetyl-CoA carboxylase and the plant is
normal in terms of its fertility. This normal
pathway is engineered by usingphaA genewhich
was expressed through the chloroplast genome.
This engineered gene in a transgenic plant led to
hyperexpression of beta-ketothiolase in anthers
which then produces AcetoAcetyl-CoA instead of
malonyl-CoA and led to male sterile plants. And
fertility of such plants can be restored by
continuous illumination. (Ruiz O. et al., 2005)

Novel Male Sterile Systems:
Humidity-Sensitive Genic Male
Sterility

china.(Zheyong X. et al.,2018)

Temperature and photoperiod are highly
fluctuating environmental factors and so
relative humidity which suffered from
considerably low fluctuations is looked for to
be utilized as an alternative to TGMS and
PGMS. In principle, a plant lacking the
triterpene
synthase
gene
namelyOsOSC12hasdeformities in pollen due to
nopollen coat formation. So, pollen grains of
such mutants undergoes dehydration at
normal/lowhumidity areas due to no pollen
wall i.e., OsOSC12-defective mutants plants
are male sterile at low relative humidity (RH
< 60%), but fully male fertile at high relative
humidity (>80%). These principle of
Humidity-sensitive genic male sterility
(HGMS) is being developed in rice in
VOLUME NO. 17, ISSUE NO.10
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High Temperature Tolerance Studies through TIR
Approach
Surekha S1, Umesh Babu B S2,and Afsanabanu Manik1,Manjunath S3
Ph.D. Research Scholars, 1 Department of Crop physiology,2 Department of Genetics & Plant
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Temperature
is
an
important
environmental factor that determinesthe
growth and development of crops in the
tropicaland subtropical region. In the
absence
of
other
biotic
andabiotic
constraints, plant growth and subsequent
yield ismaximum when grown as close to its
temperature optimumas possible. The day
temperatures to which the plants areexposed
in many tropical areas are often above their
optimalgrowth temperature and a small
increase above optimum hasa large effect on
growth rate (Howarth 1996).Prevalence of
high temperature is the major limitation for
the cultivation of crops in tropical conditions.
To increase the productivity and to stabilize
production
in
the
ever
changing
environment, development of genotypes that
are capable to survive better under high
temperature stress is paramount vital and
inevitable.
There are some of the techniques to
induce acquired thermotolerance in plants
along with some of the avoidance
mechanisms. The acquired thermotolerance
is a complex trait and dependent on many
attributes. Thermotolerance is one of the
various
acquired
stress
tolerance
phenomenons
observed
in
all
livingorganisms, when the stress is imposed
gradually.Based on this fact a very efficient
techniquetermed as Temperature Induction
Response (TIR) technique has been
developed to identify andselect the
thermotolerant genotypes. It involves
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exposing seedlings or seeds to induction
stressand subsequently challenging with severe
temperature and selecting the surviving seedlings
at theend of a recovery period. (Venkatachalayya
et al.,2001)
One of the approach is to improve
thermotolerance is through various screening
techniques based on specific physiological
parameters such as single leaf photosynthetic
capacity,
quantification
of
chlorophyll
fluorescence under stress are being used to
screen thermotolerance at field level and other
approach to improve thermotolerance at lab
conditions, from this perspective a protocol called
temperature induction response (TIR) have been
developed and standardized for several crops.
Temperature induction response (TIR) technique
has been standardized to identify thermotolerant
genotypes.
The standardization through this technique
is usually followed through this procedure i.e
70% imbibed seeds or the seeds which are ready
to germinate are prepared and then the seeds are
exposed to graded temperature for a specific
period of time and the seeds are allowed to
recovery at 32°C 65% RH and later after the
recovery the seeds are allowed to germinate in
the germination paper and the seedling survival,
seedling growth and seedling vigour index has
been measured and the temperature in which the
there is maximum seedling survival, seedling
vigour index and less reduction with seedling
growth is considered as an sub optimum
induction temperature and the temperature in
which there is more than 90% seedling mortality
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and less than 50%
5
seedling
g survival iss
conssidered as an
n lethal tem
mperature and
d
letha
al dosage temp
perature respeectively.
Similarly thee standardiza
ation is also
o
follo
owed for the seedlings wh
here the seedss
weree sown in an aluminum tra
ays of 5mm in
n
size and then thee trays were watered
w
with a
know
wn quantity off water at an interval
i
of onee
day and then th
he seeds werre allowed to
o
germ
mination and grow
g
at an heiight of 10 to 15
5
cms or 5 to 6 leafflets stages an
nd at this timee
the aluminum tra
ays were expo
osed to graded
d

temperatture for a speccific period off time and the
seedlingss are allowed to
t recovery at 32°C
3
65% RH
and laterr after the reecovery thetem
mperature in
which th
he there is maximum seed
dling survival,
seedling vigour index
x and less reeduction with
seedling growth is considered as an sub optimum
induction
n temperaturee and the tem
mperature in
which there is more th
han 90% seedlling mortalityy
and less than
t
50% seed
dling survival is considered
d
as an lethal temperrature and lethal dosage
temperatture respectivvely. (Raghavvendraet al.,
2017)

The accuracyy of the TIIR techniquee
depeends on optimum inductiion cycle and
d
letha
al temperaturre. The stand
dardization off
indu
uction
tem
mperature
and
lethall
temp
perature is based
b
on peercent growth
h
redu
uction and su
urvival perceentage of thee
seed
dlings at the en
nd of recovery period.
Through th
his techniqu
ue we can
n
stan
ndardize the leethal, lethal do
ose 50 and sub
b
optim
mum tempeerature baseed on thiss
stan
ndardization itt will be very beneficial
b
and
d
usefful to the ressearchers and
d breeders in
n
ordeer to minimizze or reducee the time in
n
selecction or determination of th
hermotolerantt
geno
otypes in man
ny of the crop
p species. Thee
majo
or benefits off this techniqu
ue is the timee
conssuming processs, more amo
ount of skilled
d
labo
ours is not essential,
e
hug
ge number off
geno
otypes can bee screened at once within a
shorrt period of time, identiffying tolerantt
liness from segrregating populations and
d
subssequently
developing
tolerantt
technique
prog
genies.This
as
been
n
stan
ndardized in many
m
of the ag
gricultural and
d
hortticultural cro
ops such ass fingermillett
(Ven
nkatesh et al.., 2013), rice (Sudhakar ett
al., 2012),
2
pearl millet
m
(Ravi et al.,
a 2015)etc..
The TIR tecchnique is a robust and
d
consstructive tech
hnique to ideentify geneticc
varia
ability at celllular level within
w
a shortt
perio
od of time and
d it is suitablee for screening
g
a larrge number off genotypes. This
T
techniquee

can be veery useful to th
he breeders forr determining
the potential donarr parents fo
or obtaining
thermoto
olerant varietiees.
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HORTICULTURE

Greenhouse Technology for Plant Propagation and
Production
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Plant propagation is the process of
creating new plants from a variety of sources:
seeds, cuttings, bulbs and other plant parts.
Plant propagation can also refer to the
artificial or natural dispersal of plants. Plants
can be propagated by two methods, namely –
sexual and assexual.






Sexual
Propagation:
Seed
formation takes place only after
pollination. After fertilization, seeds
are formed. Seeds when sown give
rise to new plants.
Assexual
Propagation:
This
process is also called as vegetative
propagation. Stem cuttings, root
cuttings, leaf cuttings, root division,
layering, grafting and budding are
all
vegetative
methods
of
propagation.







Stem Cuttings: Herbaceous stem
cuttings of plants like Dahlia, Mint,
Portulaca etc. easily root. They do
not need any special treatment. In
herbaceous plants tender, growing
and leafy sections make better
plants. Semi-hard cuttings like
Schefflera, Aralia, Philodendrons,
Hibiscus can be easily rooted.
Hardwood cuttings of Bougainvillea,
Ixora etc. can be rooted with good
amount of success if root promoting
hormones are used. These hormones
– normally available in powder form
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– are applied on the lower end of the
cutting.
Root Cuttings: Some plants like
Breadfruit, Curry patta, White Poinsettia
and some Jasmines and Ixora can be
propagated with root cuttings. Roots of
such plants if cut at the plant end and
the cut tip of the root if exposed to air
will start growing in to a new plant.
Leaf Cuttings: Entire leaves removed
from many succulents and kept in moist
sandy medium will sprout plantlets.
Echeveria, Kalanchoe, and Sedum are
such plants. Herbaceous plants like
African violets, Begonia Rex, Peperomia
also can be propagated through leaf
cutting. Sansevieria, Gasteria and
Drimiopsis also can be propagated
through entire leaf or by planting leaf
sections.
Root Division: Bamboo, Asparagus
and Gerbera plants grow in clumps. This
clump can be divided into sections, with
each section having some roots. The
sections are then planted as separate
plants.

Air Layering: Plants which cannot be
propagated with any of the above
mentioned methods may respond to
layering. Layering actually is a type of
stem cutting only. But the difference
between the two is that in normal stem
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cutting the stems are cut away from
the mother plant and then they are
forced to root. In layering, first the
roots are formed on a stem of a
mother plant and only after that the
stem is cut off and is planted as a
new plant. Plants grown from
layering will fruit earlier than the
ones grown from seeds. Mature or
semi-mature branches are selected
for layering, depending upon the
species.
Stooling :Stooling is a type of air
layering only. In this method the
branch from which the ring of bark
has been removed, is bent down and
the portion of the stem from where
the bark was removed is inserted in
the ground. A stone is kept on the
soil to prevent the branch from
springing out of soil. After the roots
are formed, the branch is cut off
from the plant end. The newly
rooted branch then is replanted.
Grafting:
Mango,
ChikooAnd
Golden Champa are available mostly
as grafted plants. These days even
Cashew, Jackfruit AndJamun plants
are being successfully being grafted.
Decorative plants such as hybrid red
Mussaenda and cactus plants too are
available as grafts. “Stock” is a
rooted plant upon which a branch of
a desired variety of the plant is
grafted. The branch, which is being
grafted, is called as “scion”. Grafting
is done on a stock plant, which has a
very strong root system. Chikoo
plant is always grafted on a sapling
of Rayan (also called as Khirni) tree.
Following are some important
methods of grafting like Wedge
grafting, Side grafting, Veneer
grafting,
Approach
grafting
(inarching) and Butt grafting (used
for grafting cacti plants).
Budding: Budding, actually, is a
type of grafting only. Howerver, in
budding, the scion is in a section of
shield-shaped skin along with an eye
(lateral axillary bud, not a flower
bud). On the stock a “T” shaped cut
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is given. The skin is opened and the bud
is inserted inside the skin. After this, the
cut is covered by winding a strip of
polythene sheet, keeping only the bud
exposed. The growing tip of the stock
then is severed. Growth of the grafted
bud starts within 15 days. Rose,
Bougainvillea, limes and other citrus
plants, Hibiscus, Ber can be budded.
Plant tissue culture is a collection of
techniques used to maintain or grow plant cells,
tissues or organs under sterile conditions on a
nutrient culture medium of known composition.
Plant tissue culture is widely used to produce
clones of a plant in a method known as micropropagation. Different techniques in plant tissue
culture may offer certain advantages over
traditional methods of propagation, including:


The production of exact number of
plants that produce particularly good
flowers, fruits, or have other desirable
traits.
 To quickly produce mature plants.
 The production of multiples of plants in
the absence of seeds or necessary
pollinators to produce seeds.
 The regeneration of whole plants from
plant cells that have been genetically
modified.
 The production of plants in sterile
containers that allows them to be moved
with greatly reduced chances of
transmitting
diseases,
pests,
and
pathogens.
 The production of plants from seeds that
otherwise have very low chances of
germinating and growing, i.e.: orchids
and Nepenthes.
 To clean particular plants of viral and
other infections and to quickly multiply
these plants as 'cleaned stock' for
horticulture and agriculture.
Plant tissue culture relies on the fact that
many plant cells have the ability to regenerate a
whole plant (tot-potency). Single cells, plant cells
without cell walls (protoplasts), pieces of leaves,
stems or roots can often be used to generate a
new plant on culture media given the required
nutrients and plant hormones.
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Applications
Plant tissue culture is used widely in the
plant sciences, forestry and in horticulture.
Applications include









The commercial production of
plants used as potting, landscape,
and florist subjects, which uses
mere-stem and shoot culture to
produce large numbers of identical
individuals.
To conserve rare or endangered
plant species.
A plant breeder may use tissue
culture to screen cells rather than
plants for advantageous characters,
e.g. herbicide resistance/tolerance.
Large-scale growth of plant cells in
liquid culture in bioreactors for
production of valuable compounds,
like
plant-derived
secondary
metabolites
and
recombinant
proteins
used
as
biopharmaceuticals.
To cross distantly related species by
protoplast fusion and regeneration
of the novel hybrid.











To rapidly study the molecular basis for
physiological,
biochemical,
and
reproductive mechanisms in plants, for
example in vitro selection for stress
tolerant plants, and in vitro flowering
studies.
To cross-pollinate distantly related
species and then tissue culture the
resulting embryo which would otherwise
normally die (Embryo Rescue)?
For chromosome doubling and induction
of polyploidy, for example doubled
haploids, tetraploids, and other forms of
polyploids. This is usually achieved by
application of antimitotic agents such as
colchicine or oryzalin.
As a tissue for transformation, followed
by either short-term testing of genetic
constructs or regeneration of transgenic
plants.
Certain techniques such as meristem tip
culture can be used to produce clean
plant material from viruses stock, such
as potatoes and many species of soft
fruit.
Production of identical sterile hybrid
species can be obtained.

10. PLANT PATHOLOGY

Entomopathogenic Nematode:A Brief Introduction
Abhishek Singh
Assistant Professor, Plant Pathology, Department of Botany, Amar Singh Post Graduate College, Lakhaoti,
Bulandshahr

Entomopathogenic nematodes (EPN) are
soft bodied, non-segmented roundworms
that are usually obligate parasite or
sometimes facultative parasites of insects.
They occur naturally in soil and locate their
host in response to CO2 , vibration and some
other chemicals cues (kaya and Gaugler
1993). The EPN families belong to
Heterorhabditidaeand
Steinernematidae
have been found very effective in biological
management of insect pests (Grewal et al.
2005).The juvenile stage of EPN penetrate
the host insect frequently via mouth,
spiracles, anus or sometimes intersegmental
membranes of the cuticle and then enter into
hemocoel (Bedding and Molyneux 1982),
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where they release cells of their symbiotic
bacteria from their intestines into hemocoel. The
bacteria multiply in the insect hemolymph and
infected host usually dies within 24-48 hours.
After the death of host, nematode continue to
feed on the host ((kaya and Gaugler 1993).The
insect cadaver represent red colour if they are
killed by heterorhabditids and become brown or
tan if killed by steinernematids (kaya and Gaugler
1993).Heterorhabditis and Steinernema have
mutual association with bacteria of genera
Photorhabdus and Xenorhabdus respectively
(Ferreira and Malan 2014).Reproduction process
differ in both familiesThe infective juveniles of
heterorhabditid
nematodes
become
hermaphroditic adults but individuals of the next
22
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generations are produced by males and
females (Grewal et al. 2005). EPNs use two
search strategies i.e. Ambushers and Cruisers
(Grewal et al. 1994a). Ambushers such as
Steinernemacarpocapsae have an energy
conserving approach and lie-in-wait to attack
mobile insects in upper soil. Cruisers such as
Steinernemaglaseri
and
Heterorhabditisbacteriophora are highly
active and moving significant distances using
volatile cues and other methods to find their
host underground. Some nematodes such as
Steinernemafeltiae
and
Steinernemariobrave use combination of
ambush and cruiser type strategy to find
their host.
Table 1.Commercial use of EPN
Steinernema
and
Heteorhabditis
as
bioinsecticides.
EPN species
Steinernemaglaseri

Steinernemakraussei

Steinernemacarpocapsae
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Targeted major
pests
White grubs
(scarabs,
especially
Japanese beetle,
Popillia sp.),
banana root
borers
Black vine weevil,
Otiorhynchussulca
tu
Turfgrass pestsbillbugs,
cutworms,
armyworms, sod
webworms,
chinch bugs,
crane flies.
Orchard,
ornamental and
vegetable pests banana moths,
codling moths,
cranberry
girdlers,
dogwood borers
and other
clearwing borer
species, black
vine weevils,
peachtree
borers, shore
flies (Scatella

Steinernemafeltiae

Steinernemascapterisci

Steinernemariobrave

Heterorhabditisbacterioph
ora

Heterorhabditismegidis
Heterorhabditisindica
Heterorhabditismarelatus

Heterorhabditiszealandica

spp.)
Fungus gnats
(Bradysia spp.),
shore flies,
western flower
thrips,
leafminers
Mole crickets
(Scapteriscus
spp.)
Citrus root
weevils
(Diaprepes
spp.), mole
crickets
White grubs
(scarabs),
cutworms, black
vine weevils, flea
beetles, corn
root worms,
citrus root
weevils
Weevils
Fungus gnats,
root mealybugs,
grubs
White grubs
(scarabs),
cutworms, black
vine weevils
Scarab grubs
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11. HORTICULTURE

Managing Physiological Disorders in Arid Fruits for
Better Return
Sheetal Rawat
Ph.D. Scholar, Department of Horticulture, S. K. Rajasthan Agricultural University, Bikaner.

In western Rajasthan due to the
unfavourable climatic condition as well as
inappropriate cultural practices leads to the
higher chances of physiological disorders
that adversely affect the cultivation of many
arid fruits in this area.Physiological disorders
are the non parasitic abnormalities in fruit
which are not associated with disease or
insect pest. They are mainly caused by
limitation or excess of different factors such
as temperature, moisture, soil mineral and
nutrient concentration etc. Presently due to
changing climatic scenario problems like
frost, temperature fluctuation, low moisture
availability, very low precipitation associated
with high evaporation rate, nutrient
imbalance creating unfavourable condition
for the cultivation of many arid crops. This
article gives a view on the physiological
disorders and their management associated
with pomegranate, ber, aonla and date palm
for getting satisfactory ruminative price from
arid fruits under hot western Rajasthan
region.

Pomegranate
Fruit Cracking
It is the most serious physiological
disorder in pomegranate in arid region which
accounts 30-75% losses and hinders its
cultivation in large area. In immature fruits it
is mainly due to the deficiency of boron but
fully developed pomegranates crack due to
moisture imbalances, as they are very
sensitive to variation in soil moisture,
relative humidity, rate of transpiration, rind
pliability and extreme fluctuation between
day and night temperatures.It has been
observed that during drought period
hardened the peel which loses their ability to
divide and enlarge. If after a dry spell, water
supply is greatly increased, the meristematic
July, 2021

tissues quickly resume growth but not the peel so,
resulted cracked fruit. If harvesting is delayed
and there is attack of insect-pest it also leads to
the cracking of fruits.
Different management practices reported for
controlling fruit cracking has been adopted like
maintaining soil moisture and cultivation of
tolerant verities. The varieties selected as crack
resistant had the highest WUE, whereas, the
lowest in susceptible. The plant should be
irrigated regularly during entire development
stages of plant. Plant nutrients and transpiration
rates also have significant effects of on fruit
splitting. Reduction in fruit cracking in plants on
the spray of borax is found significant. Kaoline
can be used as antitranspirant to reduce the
transpiration and ultimately the cracking
problem. Physiological characters such as
calcium content and pectin value have significant
effects on the mechanical properties of cell
membrane. Spray of calcium hydroxide on leaves
and the fruits reduces the incidence of cracking.
Spray of zinc also suppress the cracking as it has
beneficial effects on controlling water absorption
and nutrient uptake as well as enhancing the
biosynthesis of the natural hormone namely IAA
reducing fruit cracking per cent.
Sun Scald
In hot arid region during the afternoon hours
particularly in the month of May to July when
sun rays are very intense and fruit surface facing
sun turns yellow, brown or black dark tan patch
on the sun exposed side of the fruit due to
scorching while the underneath skin is normal.
This disorder is serious in ambe bahar crop. To
avoid this disorder one should maintain a canopy
structure in such a way by which no fruit get
exposed directly towards the sunlight. Larger
fruits are more susceptible for sun scald then the
small fruits.
Shading with 35% shade net is helpful in
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reducing sunburn. Spraying of kaoline during
the hot months is useful for reducing
sunscald. First spray of 5% kaoline and
subsequent second and third spray with
kaoline @2.5% at 15 days interval is
significant. Bagging of fruits with white
coloured butter paper bag also found
effective in controlling the sunscald problem.
Aril Browning
Aril browning or internal breakdown of
arils in pomegranate critically affect fruit
quality in some commonly grown cultivars
such as Ganesh and Bhagwa which leads to
50-60% loss. It is due to delayed harvest
resultant aril browning and rotting. The
pomegranate fruit should be harvested as
soon as they mature between 140-150 days
after flowering in Jallore Seedless and 170180 days in Bhagwa.Aril breakdown or
browning is characterized by soft, light
creamy, brown,dark blackish or brown and
slightly flattened arils which are deformed
and posses an unpleasant odour when the
fruits cut open. This disorder is accompanied
by desiccation, wrinkling and development of
internal spaces in arils. Experimental studies
indicated that the juice and seed content of
affected fruits have reduced level of TSS,
acidity, ascorbic acid reducing sugar,
calcium, phosphorus and enzyme catalase
and increased level of non reducing sugar,
starch, tannins, nitrogen, potassium , boron
and enzyme polyphenol oxidase compared to
healthy fruits. Studies have shown that
genetic background, pruning, growing
season, fruit size, and harvested date variety.
It can be managed by harvesting at proper
maturity period.

Ber
Stylar-end Browning
This physiological disorder identified in
ber cv Chhuhara, stylar-end of the fruit turns
brown. This disorder appears during late
harvesting period, when atmospheric
temperature is higher. High temperature and
high evaporation losses with higher
illumination
had
resulted
boron
accumulation beyond the threshold level,
which leads to the formation of browning of
stylar-end of the fruits.

VOLUME NO. 17, ISSUE NO.10

Fruit Drop
The fruit drop in ber mainly due to the
abortion of embryo and secondly due to
premature formation of absession layer in the
stalk of ripe or nearly ripe fruits. Spray of NAA in
mid October control the fruit drop significantly.
Fruit Cracking
This disorder characterized by the cracks
developed after rain on the fruit surface and also
deep down to the flesh of fruits. This may be due
to the temperature fluctuation, low moisture
availability, low relative humidity as well as
nutrient deficiency at the time of fruit
development and ripening stage.
Cracking in ber can be minimized by the
spray of gibberellins @ 20 ppm, 2-4 D, NAA at
the concentration of 20 ppm and boric acid @
2g/l at the fruit development stage. Use of
mulching
for
conservation
of
moisture
throughout the development period of fruits also
reduces the cracking problem in ber.

Aonla
Internal Necrosis
This is the main disorder in aonla which is
mainly due to the deficiency of boron. Francis
and NA-9 found susceptible for this disorder.
However, NA-6, NA-7, NA-10, Kanchan and
Chakiya found resistance for this malady and
exhibit higher productivity.
A combined spray of zinc sulphate @ 0.4%,
copper sulphate @ 0.4% and borax @ 0.4%
during September-October found effective in
controlling this disorder. Treatment of borax @
0.5-0.6 % in the month of September-October
also controls the necrosis problem in aonla.
Off-Season Flowering
It is another serious problem in aonla
production. This causes approx. 30-40% of
economical losses. The main cause of off season
flowering is changing environmental conditions
which leads to the alteration in tree physiology
which leads to the absence of dormancy after
fruit harvest. Plant produces a partial flowering
with predominant male flowers which do not set
fruit and exhaust the plant.
To control the off season flowering spray of
10% urea after fruit harvest is found effective.
Restricting soil moisture build up near root zone
can lead plant to enter into dormancy.
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Date Palm
Black Nose
Black nose characterized by shrivelled
and darkened tip of the fruit. Verities Deglet
Nour and Hayani seem to be most
susceptible for this disorder. This disorder is
mainly found in the areas with high humidity
and rainfall, so it can be controlled by
checking environmental humidity.
This problem can be managed by
bagging the fruits with brown paper bags.
Over thinning can also increase the incidence
of black nose in fruits.
Crosscuts
This disorder consists of slightly deep

notch or cut similar to knife on the fruit stalk and
fronds. Cross cut leads to the sterile cavity
leading to mechanical breakdown during the
elongation of the stalk or fronds. This disorder
mainly found in Khadrawy and Sayer. The only
control for this disorder is to do not use such type
of plants for propagation.
Barhee Disorder
This disorder consists of bending of crown in
Barhee and Dayri date palm verities. Affected
palm bend mostly to south and some time southwest direction.
To control this disorder iron bar is placed on
to the opposite side of the bending and the fruit
bunches are tied on this bar. It seems that after 23 year the bending is corrected.

12. HORTICULTURE

Poison nut (Strychnosnux-vomica): An
underexploited medicinal crop of Western Ghats
Shiva Sai Prasad1, Muruli N V2and Priya Byadagi1
1

Ph. D Scholar, Department of Horticulture, University of Agricultural Sciences, Raichur, Karnakata, 2 Ph. D
Scholar, Department of Food Science and Nutrition, Tamil Nadu Agricultural University

Introduction
Poison nut is native to India and Southeast Asia, belongs to the family Loganiaceae.
It is commonly known as Strychnine
tree,Poison nut while natively known by
Kuchila (Hindi), Kanjiram (Malayalam) and
Kanjaram (Tamil). The name “poison nut” is
derived because of their toxic nature of seeds.
The tree is deciduous in nature and found in
the semi-evergreen forests of India, Sri
Lanka, Myanmar, Thailand, Indo-China and
Malaysia region.In Indiait ismajorly found in
the parts ofMaharashtra(Kolhapur, Raigad,
Ratnagiri,
Sindhudurg),
Karnataka
(Belgaum, Chikmagalur, Coorg, Mysore,
NorthKanara, Shimoga, SouthKanara) and
all districts of Tamil Nadu.Almost all part of
this tree contains alkaloids “strychnine”
having medicinal importance but seed is
official in many pharmacopeia. Though it is
commonly used as a natural remedy for
many different symptoms and disorders, the
seeds must be treated before they are
consumed, to make them safe.
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Botanical Classification
Kingdom : Plantae
Division :Magnoliophyta
Class :Magnoliopsida
Order :Gentianales
Family :Loganiaceae
Genus :Strychnos
Species :Nux-vomica

Botanical Description
The tree trunk is tall, thick, straight and
cylindrically covered with yellowish-grey to dark
grey, smooth and thin barks. Fruit is a globose,
indehiscent berry with a smooth and hard shell.
The fruit is full of soft, white, fleshy and jelly-like
pulp containing 1-3 seeds. Seeds are lens-shaped
to orbicular or ellipsoid, covered with dense silky
hairs radiating from the centre, and giving a
characteristic shine to the seed.The tree is
deciduous in nature; start to bloom in the month
of March and fruits get mature in the month of
November.

Medicinal Properties
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Leaves: Cures wounds or ulcers when
applied as poultice.
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Flowers
s:
Antibaccterial
and
d
antioxida
ant
 Fruits: Alleviates
A
urin
nary disorder,,
Constipattion (ripe fru
uits), diseasess
due to im
mpure blood and paralyticc
affliction of paws and feet.
f
 Seeds : Used in chollera; diabetes;;
emotiona
al
disorderss,
hysteria;;
epilepsy; intermittent fevers; gout,,
rheumatiism,
hydrophobia;;
impotencce; insomnia; paralytic and
d
neuralgicc
afflictions;
prolapsed
d
rectum;
any ayurvedicc
Scientific valiidation of ma
therrapeutic claim
ms like analgeesic and anti-infla
ammatory prroperties, an
nticancer and
d
anti--tumor
activity,
antioxidant,,
anticconvulsant, antiamnesic, antiallergic,,
antia
alcoholic
and
a
immun
nomodulatoryy
prop
perty increasees the imporrtance of thiss
poison plant in mo
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Dettoxification of Seed
The seeds ha
ave to be treeated properlyy
befo
ore the usagee, as they contains
c
high
h
amo
ount of strych
hnine and bru
ucine. Theheatt
treattment will reeduce the alk
kaloid contentt
alon
ng with in
ncrease in isostrychine,,
isobrucine, strych
hnine N-oxidee and brucinee
N-ox
xide. The follo
owing method
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d
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Una
ani Medicine
e


Frying th
he seeds in cow
w’s ghee untill
it turns brownish red
 Soaking the
t seeds in cow’s
c
milk forr
seven da
ays and then
n peeling thee
seeds
Ayu
urveda



Soaking the
t seeds in cow’s
c
urineforr
seven dayys
Frying in
n cow’s ghee until it turnss
brownish
h red



Tying in a cottton cloth and placing it in a
T
v
vessel
of boilling cow’s milk
m
for three
h
hours
 Parching
P
in a sand bath (a
about 240°C)
f three minu
for
utes
Chinese
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al Medicine




Treating with vinegar
T
T
Treating
in liccorice decoctio
on
F
Frying
in oill bath (aboutt 240°C) forr
t
three
minutes.

Seeds of poison
p
nut

Fuits of poiison nut

Conclus
sion
Thou
ugh the plant possesses poison
p
in its
seeds, it has
h many other advantagess in medicines
and is beeing underutillized. There iss a vast scope
for cliniccal trials, invvestigation in the field off
medicina
al and pharrmaceutical sciences forr
holistic applications
a
off this plant.
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Introduction
Cyanobacteria (CB), known as bluegreen algae (BGA), are a group of gram
negative photosynthetic bacteria that have
colonized earth surface for nearly 3.5 billion
years and are considered as the predecessors
of modern day chloroplast. BGA possess a
great deal of morphological and metabolic
diversity, which makes CB an extraordinary
repertoire of a vast array of chemical
products with applications in the feed, food,
nutritional, cosmetic, pharmaceutical and
even fuel industry. BGA utilization is
centuries old (Nostoc in Asia and Spirulina in
Africa and Mexico), purposeful cultivation of
BGA started only a few decades ago. During
20th century, several cultivation technologies
have been developed and are in use to
produce CB biomass as a source of valuable
products.

Agriculture
Most promising feature of CB is the
ability
to
photosynthesize
and
fix
atmospheric nitrogen (N) in rice fields.
Inherent fertility of tropical rice field soils
was attributed to the activity of diazotrophic
cyanobacteria. Virtually all dominant CB
inhabiting rice fields are diazotrophic and it
gives an indication how rice has been grown
for centuries without any external supply of
N2. Most paddy soils have a natural
population of CB, which provides free of cost,
a potential source of combined nitrogen. CB
particularly inhabits the lowland rice fields
which provide an ideal environment for their
luxuriant growth. Basic significance of
ecological observations on the abundance of
BGA in Indian rice field soils became
apparent when it was recognized that
heterocysts were N-fixing stations of
heterocystous BGA and that various nonheterocystous forms fixed N anaerobically.
Agronomic trials conducted with rice crop
commonly show that N contributed by BGA
is of the order of 20-30 kg/ha. Thus, using
BGA in rice field, a farmer can save to the
extent of 20-30 kg N/ha without
compromising
with
the
normal
yield(Prasanna & Kaushik,1994)

Food
BGA are being used as food for a long
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time. According to legend, Hung Ge, an
alchemist, physician and Taoist theoretician of
Eastern Jin Dynasty (317-420 AD) used Nostoc
commune as a staple food during periods of
famine when he was a hermit in
Southern China. Nostoc is a common dietary
supplement for the indigenous populations of
Thailand, Peru, China, Ecuador, Fiji, Java, Japan,
Mexico, Mongolia and Siberia who have long
appreciated the nutritional value of different
forms of Nostoc like N. commune var.
flagelliforme, N. edule, N. ellipsosporum, N.
verrucosum and N. pruniforme. N. commune has
high amount of fibre with moderate protein and
is considered as a new dietary fibre source (
Jassby A, 1988).

Pigments and Natural Colours
Apart from chlorophyll, CB produce two
major groups of pigments (phycobiliproteins and
carotenoids). Phycobiliproteins are assembled
into particles named Phycobilisomes that are
attached in regular arrays to external surface of
thylakoid membrane and act as majorlight
harvesting pigments in CB. These are accessory
photosynthetic pigments and may comprise 4060% of the total soluble protein in these cells
(Bogorad L, 1975). Phycobiliproteins are
covalently
attached
linear
tetrapyrrole
chromophoric group called bilins or phycobilins
because of their close structural relationship to
well-known bile pigments of human bilirubin and
biliverdins(Sekar et al., 2008). Among them,
Phycocyanin (PC) and Phycoerythrin (PE)
are commercially valuable. PC has been extracted
andpurified from Spirulina sp., Synechococcus
sp.,
Oscillatoria
quadripunctulata,
Aphanizomenon flosaquae etc. and produced
commercially from Spirulinaplatensis and
Anabaena.

Enzymes
CB produces a battery of enzymes that can be
exploited
commercially.
Microcystis
aeruginosapossesses a large capacity to
mineralize organic P per unit of biomass due to
alkaline phosphatase activity. Both cell bound
and extracellular phosphatase activities of CB
isolates are reported. A number of studies report
detection of enzymes (phosphatase, arylsulfatase,
chitinase,
L-asparaginase,
L-glutaminase,
amylase, protease, lipase, cellulase, urease and
lactamase) produced by CB. An anti-fertility
28
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enzyme, elastase, has been purified from
Oscillatoria sp.

nicotinic acid.

Carbohydrates
Fresh water CB accumulate osmotically
active low molecular weight carbohydrates
(glucose, trehalose, sucrose etc.) while
marine
species
accumulate
glucosylglycerol,sucrose,
trehalose
etc.
Synechococcus sp. contain up to 0.25 M
glucosyl-glycerol. Intracellularcontent of
osmoregulatory carbohydrates can be
modified by changing salinity of growth
medium. Levels of other intracellular
carbohydrates can also be modified by
changing nutrient levels (N and P) in
medium. Many species of unicellular and
filamentous CB produce extracellular
polymeric substances consisting mainly
polysaccharides.

CB lipids (2-23% dry wt basis) contain
neutral lipids, glycolipids and phospholipids. CB
fats, oils and hydrocarbons have been
commercially exploited with a wide range of
applications
like
liquid
fuels,
waxes,
biosurfactants, phospholipids & lecithins,
essential fatty acids and prostaglandins. A
number of lipids produced by these organisms
have surface active properties and can be
potentially used as biosurfactants (phosphatidyl
glycerol, phosphatidyl choline, phosphatidyl
ethanolamineand
a
range
of
galactosyl
diglycerides) in flocculation and emulsification.
Among various fatty acid constituents of CB
lipids, the most important are PolyUnsaturated
Fatty Acids (PUFA) and within these essential
fatty acids.

Ammonia and Amino Acids

Conclusions

Ammonia generation by photo-biological
energy transduction system in CB has also
been foundindustrially feasible. A number of
amino acids are produced by CB. Spirulina
produces 18-20 amino acids, whereas other
CB produce different amino acids in
appreciable amount. Important amino acids
produced by CB include serine, arginine,
glycine, aspartic acid, glutamic acid, cystein,
lysine, isoleucine alanine, methionine,
phenylalanine etc.

Role of CB in agriculture and industry has
both promise and potential. The effect of BGA
has so farbeen studied mainly in rice fields, under
flooded conditions that are ideal for the growth of
BGA, but their effect on dry crops like wheat,
maize etc. need experimentation and will further
boost their role in agriculture. Effective
utilization of CB biofertilizers will not only
provide economic benefits but also improve and
maintain soil fertility and sustainability in
natural ecosystem. Similarly, biotechnological
applications of BGA like human and animal
nutrition, cosmetics andproduction of high value
molecules (fatty acids, pigments, stable isotope
biochemicals etc.) have also gained importance in
recent years. The use of transgenic CB with
properties of overproduction and of newly
discovered metabolites holds significant promise
and could be seen as gateway to all human needs.
Development of different cultivation systems
implying varied kind of sophisticated bioreactors
can lead to quality biomass production and
further enhance their use infunctional foods and
pharmaceuticals. Nevertheless, BGA have great
potential and their use will extend to new areas in
near future.

Vitamins and Special Biochemicals
Some marine CB are potential source for
large scale production of vitamins of
commercial interest such as vitamins of Bcomplex group and vitamin E. Spirulina
contains b-carotene an analogue of vitamin A
and has the potential to produce two
molecules of vitamin A.
Spirulina is also the richest known
natural source of vitamin B12. Panmol
Company
(Austria)
hascommercialized
vitamin B12 from Spirulina. Some of the CB
producing different vitamins are as follows:
Anabaena flos-aquae, B12; Anabaena
hassali, biotin; Chroococcus minutes, B12;
Oscillatoria jasorvensis, B12, pantothenic
acid; Spirulina platensis, A, B1, B2, B12, C, E,
pantothenic acid; S. maxima, vitamin A, B1,
B2, B12, C; and Nostoc sp., B12, B1, biotin,
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14. AGRONOMY
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metabolic processes and state transition from
non-germinated to germinated and vice versa
in response to the hydration of the seed.
Different types of priming treatments such as
water-based,
PGR-based
(plant
growth
regulator), osmotic solution-based, chemicalbased, etc., are widely using to enhance the
drought tolerance in many crop plants.
Although all these techniques have a common
feature, i.e., partial pre-hydration and earlier
activation of germination events in seeds, the
efficiency highly depends on the treated plant
species and the chosen priming technique. The
following will cover the different types of seed
priming methods.

Seed priming is a pre-sowing, controlled
hydration technique, which allows germination
metabolic processes to proceed without actual
germination. Seed priming hydrates the seed to
activate the pre-germinative metabolic and
biochemical
activities
without
radical
protrusion during phase II of seed germination.
The
primed
seeds
facilitate
uniform
germination by enzyme activation, cell
repairing mechanism, synthesis of proteinsand
improved antioxidant defense mechanisms as
compared to non-primed seeds (Afzal et al.,
2008). Seed priming also enhances the
accumulation of osmolytes (proline, glycinebetaineand polyamines) through altered

Thematic flow chart of sequence of events upon seed priming(Marthandan et al., 2020)
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Seed imbibitions curve and phases of seed germination in unprimed and primed
seeds(Marthandan et al., 2020)
involves the hydration of seeds in a
 Hydropriming:Hydropriming is a
low-osmotic aerated solution with
simple, low-costand environmentally
different time durations and water
friendly seed priming technique, which
potentials. The low water potential of
involves the soaking of seeds in
osmotic
solutions
allows
slow
normal water and dehydrating them to
imbibition of water to activate pretheir original moisture content before
germinative
metabolic
processes
sowing. It augments moisture content
without
radicle
protrusion.
The
with continuous oxygen supply and
commonly used osmotic solutions
induces the accumulation of hydrolytic
include KH2PO4, KNO3, CaCl2, MgSO4,
enzymes
(amylase,
cellulaseand
NaCl,
KCl, mannitol and PEG (poly
xylanase) to convert stored food
ethylene
glycol), of which PEG is
products (carbohydrates, proteins and
widely using in osmopriming. The
lipids) into simpler forms (ATP) for
larger molecular weight of PEG
pre-germinative metabolic processes.
restricts its diffusion into the seed to
Hydropriming effectively improved the
avoid cytotoxic effects and also lowers
seedling vigor, uniform germination,
the solute potential. The controlled
early seedling emergence, crop
hydration in osmopriming reduces the
growthand development in chickpea,
production of ROS, since shortage of
faba bean, sweet basiland rice in
water during hydration creates stress
drought stress condition compared to
to produce ROS. This method has
control (Rambod et al., 2016). Despite
more advantages than hydropriming,
its advantages, uncontrolled water
since osmopriming results in earlier
uptake by the seeds is the main
germination and seedling emergence
disadvantage of this method, as the
and also better response to other
water uptake depends on the affinity of
stresses such as salt and chilling.
the seed tissue toward water. It is
Osmopriming with PEG effectively
recommended to define accurate water
improved the germination and fresh
volume, temperatureand duration for
and dry weights of the plumule in the
a desirable level of hydration to
seeds of caraway (Carum carvi L. var.
prevent radicle protrusion.
annua) (Mirmazloumet al., 2020).
 Osmopriming:Osmopriming is the
most common priming method, which
VOLUME NO. 17, ISSUE NO.10
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Chemical Priming:Priming agents
such as chitosan, choline, putrescine,
paclobutrazol,
ZnSO4,
CuSO4,
KH2PO4and selenium are used in
chemo-priming for improving growth
performance and stress tolerance
(Jisha et al., 2013). The chemical
priming agents enhance drought
tolerance
by
osmoprotection,
detoxificationand protein and ionic
homeostasis. The greater penetration
capacity of chemical agents through
the seed coat improves the nutrient
uptake and WUE. Pre-sowing seed
priming with butenolide has improved
the seedling strength and emergence
in pepper and salvia. Seed priming
with mannose has improved the
drought tolerance by increasing the
antioxidants levels, reducing oxidative
injuriesand
accumulating
higher
amounts of reducing sugars for
osmotic regulation. Effective priming
agents such as SiO2, Agand ZnO can
also be converted to nanoparticles and
used for seed priming treatment to
improve seed germination and vigor.
Biological
Priming:Biopriming
integrates seed imbibition with
biologically active bacterial inoculants
in the priming solution. Plant growth
promoting Rhizobacteria (PGPRs),
biocontrol agentsand fungicides are
added to the priming solution to
improve germination and seedling
vigor, synchronizing crop stand,
growthand yield parameters with their
tolerance to biotic and abiotic stresses.
The most commonly used PGPRs
include Trichoderma, Pseudomonas,
Azotobactor,
Azospirillum
andAgrobacterium
to
improve
drought tolerance. Biopriming with
Trichoderma induces the production
of plant growth hormones to improve
drought tolerance. Biopriming with
Trichoderma enhanced the redox state
of plants through the higher activity of
L-phenylalanine ammonia-lyase and
increased the root vigor under drought
conditions. It improves drought
tolerance by physiological protective
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mechanisms against the oxidative
injury through production ROS
scavengers and increased resistance to
diseases through coat filming over the
seed.
Hormonal
Priming:Hormonal
priming involves the hydration of
seeds in an aerated solute medium of
various plant growth promoting
hormones such as abscisic acid,
kinetin, SA (salicylic acid), GA3and
ascorbate. Hormonal priming induces
the crop stand under high temperature
and drought condition. Seed priming
with spermidine and polyamines is
found to be more effective to induce
drought tolerance in rice. Seed
priming with ABA acts as a growth
regulator in the plant system under
limited soil moisture conditions
through
the
accumulation
of
osmoprotectants. Seed priming with
gibberellic acid improves rye seed
germination
and
induces
the
production of antioxidants under
drought stress conditions. Seed
priming with benzyladinine (BA) prior
to sowing significantly induced
soybean growth, root biomassand
conversion efficiencyand these effects
show that BA reasonably induced
drought
tolerance
in
soybean
(Umezawa et al., 2010).
Solid Matrix Priming:In solid
matrix priming (SMP), the matrix
potential of the priming solution is
controlled during seed imbibitions
with the addition of solid matrix
substances that produce matrix forces
to hold water and slowdown the solute
uptake by seeds. The slow imbibition
of solute keeps the seed moist for a
longer period to sustain under drought
stress.
However,
solid
matrix
substances have lower bulk density
and lower osmotic potentialand
maximum water-holding capacity.
Matrix priming has the potential to
supply a good amount of O2 to the
seeds at the time of the seed priming
process. Grzesik reported that solid
matrix priming improved the preVOLUME NO.17, ISSUE NO.10
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in various crops. Calcium plays a
significant role as a secondary
messenger
and
induces
the
accumulation of osmolytes and
antioxidants under stress condition
(Farooqet al., 2018). Additionally,
nutripriming also increases the
tolerance to several environmental
stressesand some of the nutrients are
known to improve the antioxidant
production in crop plants.

germinative
metabolism
in
Helichrysum bracteatum L. SMP
improved
the
emergence
and
establishment of carrot as well as the
germination and vigor of soybean.
Seed priming with chitosan at 5% soil
moisture significantly improved the
drought tolerance in pea. Kubik et al.
(1998) found that matrix priming in
pepper and tomato seeds will shown a
significant improvement in seed
germination. Solid matrix conditioning
might be a good alternative to improve
the seed germination in various crops
species, particularly in horticultural
crops. This technique has proven
significant results in many crop
species; however, it still needs to be
explored at a larger level.
Nutripriming:During the osmotic
stress condition, plants require
additional water and nutrients for
germination and growth. Nutripriming
is the recently developed strategy, to
improve the available nutrient and
water to the emerging plant seed
priming with the addition of
magnesium, zincand boron effectively
improving the germination, growth
and development, early flowering,
early maturity, grain filling rateand
yield of several field crops. Rehman et
al. (2018) revealed that chickpea seeds
primed with boron increased the
overall productivity, this might be due
to the effective fertilization and seed
set influenced by boron. Potassium is
considered as a major nutrient, it also
acts like a traffic policeman. Similarly,
chickpea seed primed with Zn has
been found to improve the crop
canopy, drought tolerance indexand
yield attributes. Priming the seeds
with calcium is more effective and
feasible for improving stress tolerance
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Introduction
Geographical indications are part of the
intellectual property law, and areawarded to
products
that
have
some
unique
characteristics
owing
to
aparticular
region.India has 365 products till now
including agriculture crops and products.
The plantation sector covers major part of
the export of the country. The number of GI
tags in this sector were 14 and the special
attributes are described here.

Darjeeling Tea
The first plantation crop to get GI tag is
the Darjeeling tea. It is grown at an elevation
ranging from 600 to 2000 meters above sea
level with an average of 309cm mark annual
rainfall. The Darjeeling tea when brewed
gives a colour of pale lemon to rich amber.
The brew is said to have remarkable varying
degrees of visual brightness, depth and body.
The flavour emanating from the brew is a
fragrance with a complex and pleasing taste
and aftertaste with attributes of aroma,
bouquet and point. The organoleptic
characteristics of the Darjeeling tea brew are
commonly referred to as mellow, smooth,
round, delicate, mature, sweet, lively, dry and
brisk.

Assam orthodox tea
Assam means ‘one without equal’ and
that is really true about its teas. They say ‘you
haven’t woken up fully if you haven’t sipped
Assam tea’. It is grown at an elevation
ranging from 45 to 60 metres above sea level
and an annual rainfall of 250 to 380cm. The
strong tea, grown on the rolling plains by the
Brahmaputra River that weaves her way
through vales and hills, is famous for its
smooth malty flavour. Assam Tea has a rich,
deep-amber colour and is famous for its rich,
full-bodied cup. It is known for its brisk,
strong and malty character, making it a
perfect tea to wake up to.

Kangra tea
The Himachal’s Kangra, the ‘Valley of
Gods’, nothing less than the majestic
Dhauladhar mountain range could have
served as a backdrop. The climate (900 to
July, 2021

1400 MSL and annual Rainfall of 270 to 350cm),
the characteristic terrain and soil conditions, and
the coolness of the snow clad mountains play a
role in crafting a delightfully distinct cup of
quality tea. Particularly the first flush with an
aroma and flavour that has an unmistakable tinge
of fruitiness. Being one of India’s smallest tea
regions makes Kangra green and black tea all the
more exclusive. While the black tea has a sweet
lingering after taste, the green tea has a delicate
woody aroma. A little milder than Darjeeling tea
in terms of flavour, Kangra tea has more body
and liquor

Wayanad robusta coffee
“Coffee based farming system is a notable
feature
of
Wayanad(600-900MSL/1100mm
rainfall). Coffee is grown both as pure crop and as
mixed crop along with pepper. Wayanad
produces almost around 90% of the state’s Coffee
produce .-Wayanad in northern Kerala is
the largest Robusta producing region in
India with medium-altitude, gently sloping hills
with fertile laterite soil. Wayanad coffees are
prepared from the washed Arabicas of
Chikmagalur, Coorg, Biligiris, Bababudangiris,
and Shevaroys. The coffee beans are broad,
bluish-green in color, and have a clean, polished
appearance. The CXR and S.274 Robusta
varieties from Wayanad are famous for their soft
to neutral essence, full-body, and intense aroma
with hints of chocolate.
Chikmagalur Arabica Coffee and
Bababudangiris Arabica Coffee both are
grown in Chikmagalur district, Karnataka which
is also known as the birthplace of coffee in the
country. “Higher elevation of 1000-1500msl and
1750-2200mm annual rainfall is predominantly
Arabica growing track and known for its unique
flavour and aroma. Selectively handpicked and
processes by natural fermentation, the cup
exhibits full body, acidity, mild flavour and
striking aroma with a note of chocolate.S-795 is
the most prominent coffee grown at Baba
Budangiri which is natural descendant of two of
the oldest African cultivars of coffee –Coffea
arabica and Coffealiberica.. This coffee is also
called high grown coffee which slowly ripens
inthe mild climate and thereby the bean acquires
a special taste and aroma.
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Coorg Arabica coffee
Itis grown specifically in the region of
Kodagu district in Karnataka an elevation of
750-1100msl and 1000-2500mm annual
rainfall. The varieties such as S-795, Sln6,
Sln9 and Cauvery are grown here.Coffee
cultivation is an integral part of the lives of the
people of Kodagu district and forms the backbone
of the economy of the district till today. The
district has a unique biotic and abiotic conditions
which provides uniqueness to the Coffee grown
in it. The terrain provided for coffee by the
broader landscape provides it a unique aroma and
flavour notes to the coffee when roasted.

Sirsi Supari
The latest entrant in the list of
agricultural produce with a GI (geographical
indication) tag.‘Uttara Kannada district of
the Karnataka is known for the Areca Nut
plantation.Sirsi town which is known asthe
biggest Areca Nut market in the country.
Sirsi Supari’ is unique in taste from arecanuts
grown in otherparts of the country due to the
differences in the chemical composition
ofdifferent
arecanuts.Medium
in
size,
somewhat flat and rounded in shape, somewhat
ash coloured, and has a hard seed. The arecanut
grown in these taluks have unique features like a
round and flattened coin shape, particular texture,
size, cross-sectional views, taste, etc. Its average
dry weight is 7.5 g and average thickness is 16
mm. and total average flavonoids content in it is
around 90 whereas in others it is around 80. The
total carbohydrates content ranges between23%
to 26%, total arecoline is 0.11% to 0.13%, total
tannin content is 14.5% to 17.5%.Sirsi Supari’ is
suited for both white and red varieties; around 65
per cent of the production is white arecanut

Monsooned Malabar, and
Manssoned Arabica coffee
It is also known as Monsoon Malabar,
is a process applied tocoffee beans. The
harvested coffee seeds are exposed to
themonsoonrain and winds for a period of
about three to four months, causing the
beans to swell and lose the original acidity,
resulting in a flavor profile with a practically
neutral pH balance. The coffee is unique to
theMalabar CoastofKarnataka,Keralaand the
Nilgri mountains ofTamil Naduand has
protected status under India'sGeographical
VOLUME NO. 17, ISSUE NO.10

Indicationsof Goods Act.The brew is heavy
bodied, pungent, and considered to be dry with a
musty, chocolatey aroma and notes of spice and
nuts. Different varietals of the coffee bean may be
processed in this way, hence monsoon Malabar
arabica and monsoon Malabar robusta. The
whole crops of cherry coffee are selected and sundried in expansive barbecues. The dried beans
are cured and sorted into 'AA' and 'A' grades,
after which they are stored in warehouses until
the onset of monsoon. From June through
September, the selected beans are exposed to
moisture-laden monsoon winds in well-ventilated
warehouses (12 to 16 weeks time). The
monsooning process involves careful handling,
repeated spreading, raking and turning around in
regular intervals. The beans absorb moisture and
get significantly larger, turning a pale golden
colour. Further micro-sorting is done to separate
fully monsooned beans.
Araku Valley Arabica Coffee, grown at
an elevation of 900-1100 Mt MSL around
Visakhapatnam district in Andhra Pradesh and
Koraput district in Odisha.The coffee produce of
Araku, by the tribals, follows an organic approach
in which they emphasis management practices
involving substantial use of organic manures,
green manuring and organicpest management
practices. It is famousfor its rich blend of good
taste and invigorating aroma as well as purity is
light to medium in strength, has a pleasant
acidity with a citrus note of grape fruit and a mild
jaggery-like sweetness.

Nilgiri orthodox tea
The beautiful Nilgiri Hills, sprawling through
the states of Tamil Nadu, Karnataka and Kerala,
are home to the pastoral Toda tribe and tea
gardens that create the fragrant cup of tea(1000
to 2500mMSL and 150 to 230cm rainfall). Nilgiri
tea has a slightly fruity, minty flavour, probably
because trees like the Blue Gum and Eucalyptus
dot the region and perhaps the spices produced
in close proximity to the tea gardens lend the
light brew its briskness. The balanced blend of
flavour and body makes Nilgiri tea a ‘blender’s
dream’. The Nilgiri Hills aka the ‘Blue Mountains’
come under the influence of both south-west and
north-east monsoons; a reason why the tea leaves
grown here are plucked around the year. A
deliciously fragrant and exquisitely aromatic tea,
with high tones of delicate floral notes and a
golden yellow liquor. Crisply brisk and bright.
35
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Lingering notes of dusk flowers with an
undercurrent of briskness. Creamy mouth
feel. A truly flavored tea for a stressful day.

Eathomozhy Tall coconut
A natural selection from the West coast
Tall normally found in Kerala and
Tamilnadu.The traditional knowledge and
wisdomof the farmers cultivating this
Coconut type helps for the high yield and
itspreservation. It is known for its sturdy
stem, large crown, fairly big sized nuts, with
goodfiber in the thick shell, kernel and high
copra and oil contents. The tree grows toa
height of 30metre and lives for a period over
80 to 100 years, The crown with 36-40
leaves, bearing 13-15large inflorescences and
bunches, and having nuts in various stages of
development, provides a panoramic view.
The nuts are roundor oblong and dark or
light green in colour. They mature in 1'l-12
months. Thekernel in nuts measures 1 .25 1.50 cm in thickness.

Vengurla Cashew
In
Vengurla,
due
to
fantastic
atmosphere, soil and climate for cashew
crop, provides a unique taste to the cashew.
The size of Kernel increases from varieties V1

to V7 and is longest in V7. Color: Creamish white.
The Kernel weight of V1 variety is 1.39gm which
increases to 2.9gm in variety V7. Taste: Sweet
cashew apple has high Vitamin C contentand is
five times more than that of an orange Absence of
wrinkles gives a catchy appearance. 86 percent
juice content bioactive compounds viz. highquality vegetable protein, fiber, minerals,
tocopherols,
phytosterols,
andphenolic
compounds.
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Introduction
India bestowed with diverse agro
climatic conditions, grows almost all kinds of
fruits and vegetables has become the 2nd
largest producer of it. But, a sizeable amount
of 18 percent of fruits and 12.7 percent of
vegetables are getting spoiled. Thus, it needs
due attention for harnessing complete
potential of our country’s produce through
appropriate
post-harvest
management
practices in a holistic manner. Value addition
of the produce suggests a greater scope for
elevating the utilisation of fruits and
vegetables into development of quality
products. Drying is an oldest, simplest and
July, 2021

the cheapest method of value addition. ‘Drying’
and ‘dehydration’ means removal of water, the
former being done under the influence of solar
energy or wind and the latter by the application
of artificial heat under controlled conditions of
temperature, humidity and air flow.A wide array
of novel drying techniques are now available and
the choice of a suitable one depends upon various
factors such as type of product, availability of
dryer, cost of dehydration and final quality of
desiccated product. Among them spray drying
offers greater scope for the production of good
quality fruit and vegetable powders.
Spray Drying Principle:Spray drying
involves evaporation of moisture from an
36
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atomized feed by mixing the spray and the
drying medium. The drying medium is
typically air.
Steps in Spray Drying: Spray drying
comprises 5 basic steps viz., concentration of
fruit juice, atomization, droplet - air contact,
droplet drying and dried particle separation.
Concentration of fruit juice: Feed stock
has to be concentrated to 50- 60% before
introducing to spray dryer. Concentrated
juice has increased solid content thereby
reduces the amount of liquid to be dried
Atomization: This refers to conversion
of bulk liquid into a spray or mist by passing
liquid through a nozzle. Liquid is dispersed
into fine droplets of size 20-180 micro meter
(depending on nozzle), surface area of the
liquid increases.
Droplet – Air Contact: This is an
important matter which defines the method
of spray drying. The important component of
spray dryer is the chamber where the sprayed
droplet contacted with the hot air and the
drying process begins. Air is heated outside
the chamber to a predefined temperature
depending upon the characteristics of the
feed fluid.
Droplet Drying:When spray droplets
come into contact with drying air,
evaporation takes place. Due to high specific
surface area, existing temperature and
moisture gradients, an intense heat and mass
transfer
results
in
efficient
drying.
Evaporation can lead to cooling of droplet.
When the droplet water content reaches a
critical value, a dry crust is formed at the
droplet surface and the drying rate rapidly
decreases. Drying is finished when the
particle temperature becomes equal to that of
the air
Dried Particle Separation:The dense
particles are recovered at the base of the
drying chamber while the finest ones pass
through the cyclone to separate from the
humid air. Spray dryers are also equipped
with the filters, called ‘‘bag houses’’ - to
remove the finest powder or “chemical
scrubbers” to remove the remaining powder
or any volatile pollutants (e.g. flavorings).

Parameters Influencing Spray
Drying
Inlet temperature- Temperature of the
VOLUME NO. 17, ISSUE NO.10

heated drying air is called inlet temperature
Air – flow rate-A lower air flow rate causes
an increase in the product halting time in drying
chamber and lead to greater moisture removal.
But a rise in air flow rate lead to high powder
moisture content and decrease in powder
solubility
Feed – flow rate- Higher flow rates imply
in a shorter contact time between droplet and
drying air and heat transfer will be less efficient
and thus caused the lower water evaporation. At
constant atomizer speed, increasing the feed flow
rate, more liquid was atomized into chamber,
thus time of drying was reduced and finally the
drying was incorrect
Atomizer speed-The increased atomizer
speed spread the liquid into thin film layer and
thus caused the smaller droplet and particle size.
Carrier agent-Stickiness can be avoided by
using high molecular weight drying aids which
increases the glass transition temperature of the
product
Carrier agent materials include corn syrup,
natural gums, sucrose, maltodextrins etc.

Advantages of Spray Drying









Low water activity and Reduce the
weight,
Reduce packaging and transportation
cost
Storage require less space
Long shelf life
Faster dehydration method (less contact
with heat)
It can be used to both heat-resistant and
heat sensitive products.
It retain the colour, flavor, aroma and
nutritional value of product
Ready to use

Spray Dryer Applications
Food industry, instant fruit juice powder,
instant coffee, dairy products, detergents,
catalysts,
dyestuffs,
enzymes,
flavors,
pharmaceuticals, biochemical, and microbiology

Conclusion
In short, spray driers can dry a product very
quickly and also turn a solution or slurry into a
dried powder in a single step, which is
advantageous for maximizing the profit and
minimizing the process. Other benefits include

37

July, 2021

ISSN No.:2321-7405

hygienic conditions during processing, short
contact time, minimal negative impact on
product, with low water activity and reduced
weight, resulting in easy storage and
transportation.
Finally,
it
can
be
reconstituted like original juice.
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17. NANOTECHNOLOGY

Application of Nanobiotechnology in Agriculture
Nidhi Patel; Vipulkumar Parekh, Bimal S. Desai and Mohiniben Patel
Navsari, Gujarat

Agriculture
Agriculture is primary and stable
sectordue to it furnishes raw materials,
mainly for food and feed industries. The
limitation of natural resources (production
land & water), the escalated growth of the
population in the world, the increasing global
food security and the global warming, claim
the agricultural development to be
economically
further,
viable,
environmentally
and
expertly.
The
provocation of providing sufficient food
supply becomes more remarkable when we
notice depletion in crop yield annually. Plant
pests, pathogens and various environmental
factors subscribe towards low crop
productivity.
Nanobiotechnology
is
a
promising
appliance
for
sustainable
agriculture.

reached feature sizes as nanoscopic as 20 nm. It
is assumed that a fusion of these two disciplines
will be outcome in a brand new class of versatile
devices and systems for biological and chemical
analysis designated by better sensitivity and
precision and higher rates of recognition
compared
with
current
interpretations.
Collaboration is often the spark plug that ignites
the next big idea.

Application


Nanobiotechnology
Nanobiotechnology is term derived from
two distinct worlds of molecular biology and
engineering. Molecular biologists have been
working for many years in the area of
molecular and cellular features ranging from
nanometers to micrometers structures to
enable rapid and elevated density electronic
chips, mean while Engineers have been
working for many decades on diminishing
the proportions of fabricated which have
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For Precision Farming:Conventional
farming cannot supply increased food
demand nor it is safe for environmental
conditions due to it uses lots of
pesticides
and
fertilizers.
This
technology holds the agreement of
supervised site specific delivery of
agrochemicals and macromolecules like
herbicides, pesticides and fungicides
needed for improved plant disease
resistance, efficient nutrient utilization
and
enhanced
plant
growth.
Nanotechnology based by-products and
its implementation in agriculture include
nano-fertilizers, nano-herbicides, nanopesticides, nano-scale carriers, nano
sensors,
recognition
of
nutrient
deficiencies, etc.
Nano-Fertilizer:With increasing food
demands in the world, farmers use
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conventional fertilizers in higher
amount which are chemicals, which
are with high costs and more retent
in the soil and water and it is the
anthropological
factorthat
has
caused the eutrophication of coastal
and freshwater ecosystems. To
overcome this problem scientist
developed
nanofertilizer
with
hydroxyl apatite, TiO2, SiO2, or
even carbon nanotubes. Plants
uptake it by two ways: 1)
nanoparticles enter through pores of
plant cell walls, 2) dissolution of the
nanoparticles in soil or water and
absorbed by plant root system.
Researchers have explored that
interchange
between
gold
nanoparticles (GNPs) and plant
growth promoting rhizobacteria
(PGPR) gives a remarkable rise in
growth for some of the strains, like
Pseudomonas
fluorescens,
Paenibacillus elgii and Bacillus
subtilis. GNPs have significant
probability as nano-biofertilizers.
Nano-Pesticide:Pest management
is largely based on conventional
pesticides today. Pesticide use has
been concerned with mammalian
toxicity,
environmental
contamination and bioaccumulation.
‘‘Nano pesticides’’ is a designing of
novel active ingredients with
nanoscale
as
well
as
their
formulation and delivery. In order to
preserve the vital ingredients from
the environmental conditions and to
encourage
persistence,
nanotechnology approach 'nanoencapsulation' as it may be utilized
to enhance insecticidal value.
Enhance the effects of pesticides are
found in iron oxide nanoparticles
and gold nanoparticles because they
are commonly used for their easy
technique to be manufactured.
Commercially
accessible
insecticides,
inorganic
nanostructure alumina may furnish
a cheap and reliable alternative for
control of insect pests.
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Nano Herbicide:Weeds are hazard in
agricultural
production
systems.
Conventional herbicides are not efficient
to remove root system and tubers of
weed below the ground. Nanoherbicides
can play title role in eliminate weeds
from crops in an environment-friendly
way, without leaving any unhealthy
residues in soil and environment. Target
specific herbicide molecule encapsulated
with nano particles are aimed for
specialized receptors in roots of target
weeds, gets tranlocated in parts of weed
that inhibit glycolysis of food reserve.
Improved
Plant
Yield
and
Quality:Accumulation of carbon-based
nanoparticle, fullerol [C60(OH)20]in
tissues and cells of root, stem, petiole,
leaf, flower and fruit of bitter melon at
particular concentrations as the novel
factor of rise in biomass yield, fruit yield
and phytomedicine content in fruits.
Transgenic
Nanovector:Genetic
transformation is a major branch of
plant biotechnology. Nanobiotechnology
provides a new set of aids to maneuver
the
genes
using
nanoparticles,
nanofibers and nanocapsules. The major
benefit of this technique is the
concurrent delivery of both DNA and
effectors molecules to the targeted sites
that results in site specific delivery and
expression of chemicals and genes,
respectively.
Nanoremediation:Nanoremediation,
compared to conventional remediation,
offers some advantages, like less time to
complete the cleanup process, since the
nanoparticles used have more surface
area and more reactive. Nanoscale
titanium oxide is being examined for the
photocatalytic decay of contaminants in
air and water.Nanoparticles are good
electron donors and have manifested
capacity to remediate pesticides.
Recycling of Agricultural Waste by
Nanobiotechnology:Scientists
are
investigating
on
nanoengineered
enzymes that will authorize simple and
cost-effective conversion of cellulose
from waste plant parts into ethanol. Rice
husk is used for biofuel and its burnt
July, 2021
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byproduct is nanosilica which is
utilized in glass and cement
industries.

Pros of Nanobiotechnology






Production
of
nanomaterials
without byproduct.
Cost effective
Ecofriendly
Increase fertilizer, pesticides and
herbicide
performance
and
productivity of plant
Site specific nanoparticles are very
effective

Cons of Nanobiotechnology





Investigation in this field is still at
juvenile phase
Accumulation of nanomaterials in
soil and water show cytotoxicity
Proper knowledge and expertiseis
required
for
utilization
ofnanobiotechniques
It is curse if some wrong hand use it
as bioweapon
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18. AGRICULTURE

Advance Backcross and Introgression –Line
Breeding Strategies
Manisha
ICAR- Indian Institute of Horticultural Research, Bengaluru, 560089

Introduction
Most traits of agronomic importance,
including yield, nutritional quality and stress
tolerance are quantitatively inherited (Allard
1960; Hallauer and Miranda 1988). The
ability to manipulate genes responsible for
quantitative traits is a prerequisite for
sustained improvementof crop plants.
Quantitative traits by definition show
continuous variation due to polygenic
inheritance (small individual effect on trait
which is cumulative) and environmental
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variation. During the past 10 years there have
been numerous report on the use of molecular
marker based methods to detect, map and
characterize the loci responsible for quantitative
traits in crops.Despite these successes, thereare
few examples where molecular marker
techniques have led to the creation of new crop
varieties enhanced for one or more quantitative
traits.

Advance backcross Qtl analysis:
Advanced backcross QTL analysis (AB-QTL
analysis) was devised for introgression of
40
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favorable QTLs from unadapted germplasm
like land races and related wild species into
elite lines and simultaneous detection and
mapping of these QTLs (Tanksley and Nelson
1996). The unadapted germplasm line is used
as donor parent in a backcross program with
the selected elite line (recurrant parent). In
the backcross generations, phenotypic
selection is used to eliminate plants having
deleterious alleles from the donor parent. As
a result, the selected plants have a high
frequency of favor-able alleles contributed by
the donor parent. In the case of selfpollinated crops, the selected BC2/BC3 plants
are genotyped for marker loci and selfed to
produce BC2S1/BC3S1 progeny, which are
evaluated in replicated trials
The gentype and phenotype data are
subjected to QTL analysis to identify donor
genomic regions containing favor-able QTL
alleles. Ultimately, QTL-NILs are extracted
from the superior BC2S1/BC3S1 progeny. A
QTL-NIL is an NIL that contains a single
segment of donor genome having, ideally a
single favorable QTL.
Elite line ×Unadapted germplasm

F1× Elite line
BC2 / BC3
Selfing
BC2S1 / BC3S1 families

Continued selfing
QTL-NIL
Fig. 1: A simple schematic representation of
advance backcross QTL analysis in self pollinated
crops.

In the case of cross-pollinated crops, the
RP is an elite inbred line, e.g., inbred A
involved in the outstanding single cross A B.
The selected BC2/BC3plants are genotyped
for marker lociand crossed with the inbred B.
The testcross progeny so obtained is
VOLUME NO. 17, ISSUE NO.10

phenotyped, and the marker and the phenotype
data are used for QTL analysis. The BC2/BC3
plants having favor-able QTLs from the DP are
identified and, ultimately, QTL-NILs are
extracted from them. These QTL-NILs are in the
uniform genetic background of inbred A and are
used for the same purposes as in the case of selfpollinated crops, except for the use as a new
variety. Instead, the QTL-NILs can be crossed
with inbred B or some other inbred to assess their
usefulness as parents of single cross hybrids.
Simulation studies suggest that AB-QTL analysis
will be effective for detection of QTLs with
additive, dominant, overdominant, or partially
dominant effects, but it will be less powerful than
selfing generations for epistatic and recessive
QTLs. The number of plants in BC1 should be 100
or more, while in BC2/BC3 it should be large
enough to leave 200 or so plants after phenotypic
selection.

ILs and exotic libraries for analysis of
quantitative traits
An introgession lines (ILs) library consists of
a series of lines carrying a single homozygous
donor segment introgessed into a uniform,
cultivated genetic background. To elucidate the
genetic basis of agronomically important traits,
mapping populations are needed in which those
traits are segregating. To map all traits that are
relevant in breeding a crop, we prefer to use
introgression
line
libraries.
Considerable
progress has been made in constructing IL
libraries for several different crops over the past
five years. ILs is extremely powerful tools in the
quest to map the loci to map the loci underlying
all agronomically important traits. The main
advantage of ILs is in reducing the complexity of
polygenic traits byseprating them into a set of
monogenic loci. To identify the allelic variation at
each locus of interst by using chromosome
haplotyping, it is essential to determine a precise
position for the loci of interst. ILs also provide
perfect starting material for this purpose; each
line containing a locus of interst can be backcross
to the recurrant parent (and,if necessary , self) to
create a large segregating population. This
population can be used to identify recombinants
within the introgession segment using flanking
markers. Phenotyping these recombinants enable
the locus to be mapped at high resolution.
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Advance-backcross and
introgression-line breeding: Future
prospects










There is opportunity for detection of
subtle pleiotropic effects of the
introgressed QTLs (Tanksley and
Nelson 1996). AB-QTL analysis has
been
effectively
used
for
introgression of useful agronomic
traits in elite line of tomato, maize,
cotton, rice, soybean, bar-ley, and
wheat from unadapted germplasm,
including wild relatives .
Such lines also represent improved
commercial inbreds for one or more
quantitative traits.
QTL to fine mapping of genes
Fine
mapped
QTLs
from
introgression line populations
Pyramiding of wild intrgression into
cultivated species
Combining of exotic and cultivated
variation
Introgression line based hetrosis
Resolution
of
integrated
developmental networks
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19. AGRICULTURAL METEOROLOGY

Remote Sensing in Crop Yield Forecasting
H. N. Kanjiya
Agrometeorology Cell, Department of Agronomy, JAU, Junagadh-362001, Gujarat

Remote sensing is the art and science of
gathering information about the objects or
area of the real world at a distance without
coming into direct physical contact with the
object under study.Remote sensing is a tool
to monitor the earth’s resources using space
technologies in addition to ground
observations for higher precision and
accuracy. The principle behind remote
sensing is the use of electromagnetic
spectrum (visible, infrared and microwaves)
for assessing the earth’s features. The typical
responses of the targets to these wavelength
regions are different, so that they are used for
distinguishing the vegetation, bare soil, water
and other similar features. It can also be used
in crop growth monitoring, land use pattern
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and land cover changes, water resources mapping
and water status under field condition,
monitoring of diseases and pest infestation,
forecasting of harvest date and yield estimation,
precision farming and weather forecasting
purposes along with field observations. In
essence, remote sensing techniques are used for
earth’s resources sensing. Remote sensing data
can greatly contribute to the monitoring of
earth’s surface features by providing timely,
synoptic, cost-efficient and repetitive information
about the earth’s surface. It also has several
applications in the field of agrometeorological
purpose. Remote sensing inputs combined with
crop simulation models are very useful in crop
yield forecasting. Since the ground based and air
based platforms are time consuming and have
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limited use, these space based satellite
technologies are gaining more importance
for acquiring spatio-temporal meteorological
and
crop
status
information
for
complementing the traditional methods.
Remote sensing has several advantages
in the field of agronomical research purpose.
The assessment of agricultural crop canopies
has provided valuable insights in the
agronomic parameters. Remote sensing plays
a significant role in crop classification, crop
monitoring and yield assessment. The use of
remote sensing is necessary in the field of
agronomical research purpose because they
are highly vulnerable to variation in soil,
climate and other physico- chemical changes.
The monitoring of agricultural production
system follows strong seasonal patterns in
relation to the biological life cycle of crops.
All these factors are highly variable in space
and time dimensions. Moreover, the
agricultural productivity can change within
short time periods, due to unfavourable
growing
conditions.
Monitoring
of
agricultural systems should be followed in
timely. Remote sensing are important tools
in timely monitoring and giving an accurate
picture of the agricultural sector with high
revisit frequency and high accuracy. For
sustainable agricultural management, all the
factors which are influencing the agricultural
sector need to be analysed on spatiotemporal
basis. The remote sensing along with the
other advanced techniques such as global
positioning systems and geographical
information systems are playing a major role
in the assessment and management of the
agricultural activities. These technologies
have many fold applications in the field of
agriculture such as crop acreage estimation,
crop growth monitoring, soil moisture
estimation, soil fertility evaluation, crop
stress detection, detection of diseases and
pest infestation, drought and flood condition
monitoring, yield estimation, weather
forecasting,
precision
agriculture
for
maintaining the sustainability of the
agricultural systems and improving the
economic growth of the country.It is in the
field of agriculture that remote sensing has
found significant use. There are many
applications of remote sensing in the
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agricultural sector.

Crop yield forecasting


Crop yield forecasting is of vital
importance for the country as the
agricultural
production
is
highly
susceptible to vagaries of monsoon.
 In order to make estimates on future
crop yield with remote sensing data
alone, we need to know the relationship
between vegetation indices at a
particular growth stage of the crop and
the final crop yield.
 Historical data of previous growth
seasons, serve this purpose and the
accuracy of the crop yield prediction
increases as the amount of historical
data increase.
 However, no two growth seasons are the
same. In order to make more accurate
predictions, it is essential to consider the
factors that affect crop growth and yield
in the current year.
 Information such as meteorological and
climatic data, soil properties and farming
practices are combined with the up-todate remotely sensed data, in order to
model the crop growth and make
estimates on the final crop yield.
The following remote sensing techniques
have been developed to estimate crop production:








Multi-spectral sensors capable of
scanning the earth surface and
producing a radiometric map at different
spectral regions.
Reorganization techniques in order to
identify crops on the basis of differences
in spectral reflectance.
Development of high speed computer
systems and sophisticated digital image
processing systems.
Sun synchronous polar orbiting satellites
like LANDSAT, SPOT, IRS, NOAA etc. as
platforms for the multispectral sensors
making it possible to monitor crops
every few days.
Development of models capable of
relating crop canopy vigour and weather
to crop yields.

Important steps involved in forecasting
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of crop yield are





3.

Identification of crops.
Evaluation of crop quality. (vigour ,
maturity , density and disease)
Measurement of acreage under
different crops/crop qualities.
Evaluation of the yield of crops per
unit land area.

Applications in agriculture
1.
2.

Crop identification.
Crop acreage estimation.

Crop condition assessment and stress
detection.
4. Identification of planting and harvesting
dates.
5. Crop yield modelling and estimation.
6. Identification of pest and disease infestation.
7. Soil moisture estimation
8. Irrigation monitoring and management.
9. Soil mapping.
10. Monitoring of droughts.
11. Land cover and land degradation mapping.
12. Identification of problematic soils.

20. AGRICULTURAL METEOROLOGY

Micro-Environment under Different Colour Shade
Nets
H. N. Kanjiya
Agrometeorology Cell, Department of Agronomy, JAU, Junagadh-362001, Gujarat

Agriculture production is being gradually
pushed toward less amenable environment
such as increased air temperature and
intensity of solar radiation because of the
urbanization process and climate change.
One of the ways to cope with this trend is by
protecting the crop by changing the microenvironment of the crop. Sunlight is the
source of energy and act as a major
regulatory factor in plant life. Essentially all
physiological processes, from the emergence
of seedlings to fruit development and
maturity depend on the quantity and quality
of the light. Manipulation of light for
agricultural and horticultural purposes has a
long history. Initial efforts were directed
towards controlling the quantity of light, to
optimize it according to the specific
requirements of each crop. In fruit crops, the
most commonly used approach improving
light interception include planting design,
pruning and training of the trees.
Improving the utilization of solar
radiation by vegetables crops is based on
selective filtration of the light by different
colour shade nets with Special optical
properties that modify the quality of natural
radiation. In cut flower crops, the colour
Shade nets also differentially affected
flowering time and flower quality. The target
responses are those determining the
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commercial value of each crop, including yield,
product quality, and rate of maturation,
sheltering from wind, hail, exclusion of bird and
insect-transmitted virus diseases. It is either
applied by itself over net house constructions, or
combined
with
greenhouse
technologies.
Movable shade, applied only during sunny
periods, should be less deleterious than constant
shade. When mobile shade was applied under
intense sunlight in Spain it increased marketable
yield by 10%. Movable shade, applied only during
sunny periods, should be less deleterious than
constant shade.

Uses of Shade Nets
Nets have three major uses in agriculture:
(1)protection from too much solar radiation;
(ii)protection from environmental hazards such
as strong winds, hails and sand storms; (iii)
protection from flying pests like birds, fruit bats,
etc. Black nets were commonly used so far for
shading, while clear, transparent nets are used
for environmental-hazard or pest-protection.
Retamales et al. (2008) evaluated that black,
gray, red, and white nets, with nominal shade
percentages of 35 and 50 for each colour, were
compared with an unshaded control treatment
for effects on highbush blueberry cultivar
Berkeley growing in central Chile.Light quality
modification in its most broad sense, includes the
filtration of spectral bands in ultra-violet, visible,
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far-red and beyond, as well as light
scattering. Higher plants respond to light
quantity, quality, directions, and periodicity.
There are numerous photo-receptors in
plants,
including
chlorophylls,
phytochromes,
cryptochromes,
phototropism, and ones that react to green
light.
Efforts
to
manipulate
plant
morphology and physiology using photoselective filters have been ongoing for
decades,
especially
in
greenhouse
environments. Productivity, fruit yield, fruit
size, time to maturation , colour, internal and
external quality is affected by the photo
selective screening. Most responses depend
on the chromatic properties of the protective
net.
The colour shade net approach aims at
combining physical protection of the crop,
together with specific light filtration that
promotes desired physiological responses.
The target responses are those determining
the commercial value of each crop, including
yield, quality and rate of maturation. The
results show that under clear sunny and
cloudy conditions the Radiomatric properties
of nets depend on both net porosity and
colour. Net reflectance strongly depends on
net
colour.
Net
transmittance
and
absorptance primarily on colour and
secondarily on porosity. The radiometric
properties of nets under global and diffuse
photo-synthetically
active
radiation
conditions tended to be similar to those of
translucent materials so that a plastic net can
be considered as translucent material when
investigating
the
equivalent
optical
parameters (refractive index and absorption
coefficient). This can help to predict the
radiometric properties of the net without the
need of measurements. Since the nets are
composed of holes, in addition to the
translucent-photo-selective plastic threads,
they actually create mixtures of natural,
unmodified light. which is passing through
the holes, together with the diffused,
spectrally modified light. which is emitted by
the photo-selective threads. The relative
content of the modified vs. unmodified light,
as well as the shading factor, are defined by
the knitting design and density, and the
chromatic and light dispersive additives, all
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of which can be adjusted to fit the needs of each
crop.
More recently, colour shade netting was
designed specifically for manipulating plant
development and growth. These nets can be used
outdoors as well as in greenhouses. The shading
nets fulfil the task of giving appropriate microclimate conditions to the plants. For instance,
plants or shrubs from tropical environments
usually grow under big trees and under a deep
shade, mainly using the diffuse light that filters
through the treetops, Besides, these plants
require
relatively
high
humidity
and
temperatures. When grown under controlled
conditions, these plants must be developed inside
greenhouses, under shades that allow only a
diffuse light to pass through. The sunlight
radiation level must be reduced in the cases of
plants that grow in nature under a weak solar
radiation, whenever they are cultivated in strong
solar radiation regions. In Eastern Africa, as well
as in many other places, this is achieved by
means of shade nets.
Shahak et al. (2006) revealed that
Continuous monitoring of the air humidity and
temperature at the canopy level during the
summer, in several trial locations in
Israel,observed general reduction ofthe daily
maximum air temperatures (Tmax) by 1-5oC,
simultaneously with about3-10% increase in the
minimum daily relative humidity under various
30% shading nets.Each type of cultivated plant
must be given the specific type of shade required
for the diverse phases of its development. In
modern agriculture, shade is essential for the
success of the crops, both from the agro-technical
point of view and the farmer's economic
accomplishment. Shading nets were thought to
be used in a sensible and cautious way,
accomplishing the required type of shade to each
plant. Although different shade nets were used to
study the effect of shade on crop growth, the
micro-environment under different shades with
respect to control (without shade) and its effect
on growth and yield, water use efficiency and
radiation use efficiency is yet to be explored.
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Soil is the earth’s fragiile skin thatt
supp
ports all life on
o earth. It is comprised off
coun
ntless species that create a dynamic and
d
com
mplex ecosystem and is am
mong the mostt
preccious resourcees to humans. The essentiall
nutrrients need for the grow
wth of plantt
majo
orly
suppllied
by
soil
and
d
wateer.Mismanageement and Indiscriminate
I
e
use of soil and wa
ater resources result in land
d
and environmenttal degradatiion and mayy
provve disastrouss for human
n as well ass
anim
mals.Judiciouss
Management
and
d
consservation of so
oil and water is
i essential forr
sustainable produ
uctivity and environmental
e
l
beneefits.

Types of
o soil erosio
on
Water erosion:e
 Splash
S
erosion
n
 Sheet
S
erosion
 Rill
R erosion
 Gully
G
erosion
Wind er
rosion: 



Saltation
S
S
Suspension
S
Surface
creep

Wind ero
osion type
es

Soill erosion
Soil erosion is a comp
plex dynamicc
proccess by which productive su
urface soil aree
deta
ached, transpo
orted and accu
umulated in a
dista
ant place resulting in exposure off
subssurface soil and sedim
mentation in
n
reservoirs.The soiil erosion is th
he detachmentt
and subsequent removal of soil particless
from
m terrain surfface due to the action off
physsical forces su
uch as rainfalll, runoff and
d
wind
d.

Since 193
30s, several models
m
were developed
d
forr
estimatin
ng the amountt of soil loss

Fac
ctors influen
ncing soil er
rosion

1.

Phys
sical Mode
els(Bhattarai and Dutta,
2007
7)
a. Water
W
Erossion Predicttion Projectt
(
(WEPP)
b. Areal
A
Non-p
point Sourcee Watershed
d
E
Environment
Response
Simulation
(
(ANSWERS)
c. Limburg
L
Soil Erosion
E
Modeel (LISEM)
d. European
E
Soil
Erosiion
Model
(
(EUROSEM)
&
e. Soil
S and Water Assessment Tool (SWAT)
Invesstigates
errosion
pro
ocesses
byy
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The amou
unt and intensity of rainfalll
and wind
d velocity.
Topograp
phy -slope of the
t land.
Physical and chemicall properties off
soil.
Ground cover,
c
its natu
ure and extent..
Over grazing
Intensivee Agriculture
Deforesta
ation
Climate change
c
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syntthesizing ind
dividual components and
d
requ
uires detailed database
d
for alll componentss
2. Empirical Mo
odels
a. Universall Soil Loss Equ
uation(USLE)
b. Modified Universal Soil Losss
Equation (MUSLE) &
Universal
c. Revised
Soil
Losss
Equation (RUSLE)
USLE & MUS
SLE models were
w
criticized
d
for their
t
potentia
ality in predicttion of spatiall
distrribution of soil
s
erosion. RUSLE, thee
revissed version off USLE not only provides an
n
estim
mation of soill loss at the plot
p
scale, butt
also it representss the spatial distribution
d
off
soil erosion in an
n area.The com
mbined use off
geosspatial techniq
que and RUSL
LE model hass
been
n widely useed for its siimplicity and
d
appllicability overr larger areass with betterr
accu
uracy and low cost.

c
p
practice
factorr
P = conservation

Modifie
ed Universa
al Soil Loss Equation
E
(MUSLE
E)





It includes some im
mprovemen
nts:


Uniiversal Soil Loss Equatiion(USLE)





Givenby Wischmeir and
a
Smith in
n
1978

Designed
d to predict avverage annuall
soil losss caused byy sheet and
d
rillerosion
n on singlleslope. Thiss
erosion model
m
was crea
ated for use in
n
selected
croppin
ng
and
d
managem
mentsystems
 It also ap
pplicableto no
on agriculturall
condition
ns ( constructio
on sites)
The USLE forr estimating avverage annuall
soil erosion is:
A = R*K*L*S**C*P
A = average annual
a
soil losss in t/a (tonss
per acre)
a
R = rainfall errosivity index
K = soil erodiibility factor
LS= topograp
phic factor - L is for slopee
leng
gth & S is for sllope
C = cropping factor
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Given by Ren
G
nard et al., (1997)
T predict an average annu
To
ual rate of soil
e
erosion
F a site of interest
For
i
for an
ny number off
s
scenarios
invvolving cropp
ping systems,
m
management
t
techniques
T
This
is revised
d version of USLE
U
model ,
s
same
empirica
al principles
Soil loss iss estimated within the
S
r
raster/grid
GIIS
It
includees
month
hly
factor,
i
incorporation
of the proffile concavityy
i
improver
em
mpirical equations of LS
f
factor.
It can also be
b applied under tropical
c
climates
with better
b
accuraccy

MUSLE
E Model (mo
odified Univ
versal Soil
Loss Eq
quation)
It wa
as given by Williams
W
and Berndt
B
(1975).
This is developed
d
to estimate
e
sedim
ment yield forr
individua
al storms. Rep
placing the rainfall factor in
the USLE
E with a runoffffactor.
The MUSLE
M
equattion is :Sy = a (Q1qp) b K L S C P
Wheere ,
S - seediment yield (ton)
Q¹ - volume of run
noff (m3)
qp- peak
p
flow rate (m3 /sec)
a& b - location coeefficients
To esstimate soil errosion and to establish soil
erosion management plans, man
ny computerr
models have
h
been deeveloped and used.Remote
sensing and
a geographic information system being
a well- known computter model to assess
a
the soil
loss.
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GIS (Geographical information
system)
It is a technique of representing remote
sensing data information in the form of
thematic maps by means of visual or
computer interpretation.
GIS holds spatial information in
independent layers. It integrates layers by
registering them to a common locational
reference. Thematic layers can all be made
visible at the same time or selectively and
linked by common location. It allows
overlaying to get homogenous land units and
other types of information. It allows collating
data from several layers for
any
location.Extracting
information
from
multiple
sources
and
combining
t

hem
to
answer
questions.Different
information about the same area at the same
scale - the layered map concept.
Fig 1: Two ways to visualize data in GIS

This erosion model
was created for use
in selected
cropping and
managementsyste
ms

Replacing
the
rainfallfacto
r in the
USLE with
a
runofffactor
.

This
model
enables
prediction
of an
average
annual
rate of
soil
erosion
for a site
of interest
for any
number
of
scenarios
(plots)
involving
erosion
control
practices

Large area
coverage with 90%
accuracy

92 %
accuracy for
estimation
of sediment
yield on
storm basis

At micro
watershed
level with
more
accuracy

Old and universally
accepted model for
large area soil loss
estimation

Best single
indicator
for
sediment
yield
prediction

This is
revised
version of
USLE
model

Applied under
temperate climatic
condition

Applied in
tropical
with less
accuracy

applied
under
tropical
climates
with
better
accuracy

Table1: Comparision of three empherical
models
USLE

MUSLE

RUSLE

Givenby
Wischmeier and
Smith in 1978

Given by
Williamsan
d berndt
(1975)

Givenby
Renard et
al., (1997)

Predict average
annual soil loss
caused by sheet
and rillerosion on
singleslope

Developed
to estimate
sediment
yield for
individual
storms

Soil loss
is
estimated
within the
raster/gri
d GIS
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Meiosis is the essence of Mendelian
heredity. It playskey role in successful plant
breeding because the reshuffling of
homologues and chromosome segments
takes place only during meiosis. In meiosis, a
single round of DNA synthesis is followed by
two rounds of chromosome segregation
which leads to reduction in ploidy number
(Lambing & Heckmann, 2018). The two
crucial events that define meiosis are
recombination and ploidy reduction by half.
The crucial event in meiosis that leads to
create variations is the process of
homologous DNA recombination that occurs
through DNA double-strand breaks (DSBs)
during the stage of prophase I, before the
first meiotic division. Breeder rely on this
process of natural recombination to generate
novel haplotypes. Obligate Cross over (CO) is
the minimum number of cross over (CO) per
chromosome pair (i.e., 1 CO per chromosome
pair) which is required for proper
segregation. Plant breeder’s interest is
therefore, to gain control and modulate this
process as per their requirement, to
effectively engineer the allelic composition of
chromosomes and aid in crop improvement
(Taagen et al., 2020).

Meiotic Recombination: Process



Double-Strand Break Formation
Double-Strand
Break
End
Processing
 Single-End Invasion
 DSB-Dependent DNA Synthesis
 Holliday Junction Resolution
The process of meiotic recombination
VOLUME NO. 17, ISSUE NO.10

involves sequence of events. This process starts
with the formation of double strand breaks
(DSBs) that is catalyzed by SPO11 and accessory
proteins following which SPO11 remains
covalently attached to the DSB ends. Nicking of
DSB ends then starts following resection to
generate 3′-single-stranded DNA molecules
(ssDNAs). This is followed by binding of
recombinasesRAD51 and DMC1 to the ssDNAs
and formation of nucleoproteinfilaments that can
anneal to the sister chromatid or to a nonsisterhomologous chromatid to repair the DSBs.

Meiotic Engineering
Meiotic engineering is a process that leads to
tinker with the normal (wild type) meiotic
mechanism
and
generate
novel
allelic
combinations. Tickling with the normal meiotic
process creates opportunities to extract and fix
whole
chromosomes
from
heterozygous
complements (i.e., F1 hybrids).
The process of meiosis can be engineered
with different mechanism:





Controlling crossover (CO)
Manipulation of CO frequency
Controlled homologous recombination
Fine tuning introgression of wild
germplasm
 Making diploid gametes
 Enhancing
Recombination
in
heterochromatic regions
 Epigenetic Modifications to Control
Recombination
Controlling and manipulating crossover
frequency by knocking out CO suppressing genes
and
thus
increasing
recombination
rate.Homologous recombination can be attained
49
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by inducing DSBs (Double strand breaks) in
mitotic cells through any of the genome
editing approach. Capturing allelic diversity
for
breeding
programmes
through
introgression of genes from wild relatives is
limited due to reduced CO in divergent
regions owing to linkage drag. CO can be
increased
in
such
regions
by
manipulatingDNA mismatch repair and
homologous
chromosome
pairing
mechanisms. Some of the epigenetic
modifications
like
ubiquitination,
sumoylation and neddylation can be utilized
to
increase
recombination
rate
in
heterochromatin regions as reported in few
crop species.
Efficient induction of recombination
events at key genomic position is of great

utility for breeders and geneticist. This
perturbation of pro- and anti- CO genes and
epigenetic modifications by targeting DSBs and
utilizing genome editing tools to achieve
desirable genetic constitution. These mechanisms
can be explored and leveraged for plant breeding
to induce novel changes in crop improvement.
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Introduction: -PGPR
Plant growth promoting rhizobacteria
(PGPR) are capable of promoting plant
growth by colonizing their roots and can play
an essential role in helping plants to establish
and grow in nutrient deficient conditions.
Their use in crop production can reduce the
agro-chemical use and support ecofriendly
sustainable
food
production.PGPRas
biofertilizers are well recognized as efficient
soil microbes for sustainable agriculture and
hold great promise in the improvement of
agriculture yields.Plant growth promoting
rhizobacteria are bacteria that colonize plant
roots and they promote plant growth and
reduce disease. There has been much
research interest in PGPR and there is now
an increasing number of PGPR being
commercialized for crops. Organic growers
may have been promoting these bacteria
without knowing it. The addition of compost
and compost teas promote existing PGPR
and may introduce additional helpful
bacteria to the field Soil is an excellent niche
of growth of many microorganisms:
protozoa, fungi, viruses, and bacteria. Some
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microorganisms are able to colonize soil
surrounding plant roots, the rhizosphere, making
them come under the influence of plant roots
(Hiltner 1904).There are elements (including
bacteria and fungi) of the phytomicrobiome
associated will all major plant structures (flowers,
fruits, stems, leaves, and roots) (Berg et al.,
2016).
1. By Siderophore Production:





50

Siderophore
Production
Iron
is
important for plant health and
metabolism. It is found in proteins such
as
nitrogenase,
ferredoxins,
cytochromes, and leghemoglobin.
Growth and siderophore production by
PGPR is attributed to metal ions and
several other components of root
exudates (Nehl et al. 1996; Sayyed et al.
2005)
PGPR bacteria could perform uptake of
iron from soil and provide plant with this
element. The most widely studied
rhizospheric bacteria with respect to the
production
of
siderophores
are
fluorescent pseudomonas.
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2.

Siderophores are low-molecularmass microbial compounds with
high affinity for iron. They possess
an iron uptake system able to
chelate Fe3+ molecules.
 They are often induced under
limiting Fe3+ concentrations to
allow bacteria to partially fulfill their
iron requirement.

Siderophores represent a large
biochemically
diverse
group
produced by either plants or plant
associated microorganisms .
 They include pyoveridins produced
by
Pseudomonas;
catechols
produced
by
Agrobacterium
tumefaciens, Erwinia chrysanthemi,
and
enterobacteriacea;
hydroxamates produced by Erwinia
carotovora, Enterobacter cloacae,
and various fungi; and rhizobactin
produced by Rhizobium meliloti.
Root
Colonization
by
Rhizobacteria:









Schmidt (1979) proposed the term
rhizosphere competence as related
to soil microorganisms that show
enhanced growth in response to
developing plant roots.
According to Weller (1988), root
colonization is related to bacteria
which can colonize the whole root
system and survive during several
weeks in the presence of the natural
microflora.
Later, Baker (1991) considered that
root colonization is the ability of a
microorganism, applied by seed
treatment,
to
colonize
the
rhizosphere of developing roots.
The term rhizosphere effect designs
the fact that bacterial density is
higher in the rhizosphere in
comparison to nonrhizospheresoil .
Root colonization is so important
since poor colonization could cause
decreased
biocontrol
activity.
Indeed, population size was reported
in many works as correlated to the
efficiency of biocontrol activity
against plant pathogens .
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3.

The ability to suppress disease by
introduced Pseudomonas strains relies
mainly on their ability to colonize the
roots .
Parasitism and Lysis :

4.

The biocontrol against parasitizes the
pathogen by coiling around the hyphae,
e.g., Trichoderma viride; various
bacteria and fungi secrete hydrolytic
about the degradation of cell wall of
pathogens.
 e.g.(i) Bacillus sp. causes hyphal lysis of
Gaeumanornyces graminis.

(ii) The chitnolytic enzymes of Serratia
marcescens caused cell wall lysis of
Scierotium rolfsii. (iii) Trichoderma -1,3
glucanases which lyses the cell wall of
Rhizoctonia solani.
Enzyme Production:

5.

Biocontrol of Phytophthora cinnamomi
causing root rot of Banksia grandis was
obtained using a cellulase-producing
isolate
of
Micromonospora
carbonaceaand
Phytophthora
fragariaevar. rubi causing raspberry
root rot that was suppressed by the
application of actinomycete isolates
selected for the production of b-1,3-, b 1,4-, and b -1,6-glucanases .
 Chitinolytic enzymes produced by both
Bacillus
cereus
and
Pantoea
(Enterobacter) agglomerans also appear
to be involved in the biocontrol of
Rhizoctonia solani.
 The incidence of plant disease caused by
the phytopathogenic fungi R. solani,
Sclerotium rolfsii, and P. ultimum was
reduced by using a b-1, 3-glucanse
producing strain of Pseudomonas
cepacia, which was able to degrade the
fungal mycelia.

Many of the bacterial enzymes that can
lyse fungal cells, including chitinases and
b-1, 3-glucanse, are encoded by a single
gene.
Antagonism by Competition:
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The biocontrol bacteria and fungi
compete for food and essential elements
with thepathogen thereby displacing and
suppressing the growth of pathogen.
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6.

e.g. (i) the competition for nutrients
between Pythium aphanidermatum,
P ultimum and bacteria suppress the
damping off disease in cucumbers.
 (ii) Fluorescent siderophores (iron
chelaters) such as pseudobactinis &
pyoverdins
produced
by
P.
fluorescens chelates iron available in
the soil, thereby depriving the
pathogen of its Fe requirements.
Induced Resistance:

7.

Use of selected PGPR strains was
shown to trigger a plant-mediated
resistance in above ground plant
parts.

This type of resistance is often
referred as ISR and has been
demonstrated in many plant species
including
bean,
carnation,
cucumber, radish, tobacco, tomato.

Rhizobacteria-mediated
ISR
resembles
phenotypically
with
classic pathogen induced resistance,
in which noninfected parts of a
previously pathogen infected plant
become more resistant to further
infection.

This form of resistance is referred
as systemic acquired resistance
(SAR) .

The difference between ISR and
SAR is that ISR is induced by
nonpathogenic rhizobacteria, while
SAR is induced systemically after
inoculation
with
necrotizing
pathogens.

In this model system, the
nonpathogenic rhizobacterial strain
P. fluorescens WCS417r was used as
the inducing agent (Pieterse et al.
1996) to trigger ISR in several plant
species.
Production of HCN (Hydrogen
Cynide):

Many pgpr produce divers range of
low molecular weight metabolites
with antifungal activity many
pseudomonas produce HCN from
oxidation of glycine there is evidence
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8.

that HCN producing rihzosphere and
phyloplane colonizing pseudomonas
suppress
soil
borne
and
foliar
phytopathogen respectively.
LyticEnzyme Production:

The ability of produce extracellular
chitinases is crucial for serratia
marcescens to act as antagonist against
sclerotium rolfsi and for stremptomyces
spp.strain 385 to suppress fusarium
oxysporium.
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Intr
roduction
The productio
on of RNA cop
pies of a DNA
A
temp
plate is known
k
as transcription.
Tran
nscription facttors are proteins that bindss
to specific
s
sequeence of DNA
A (cis-acting))
com
mponent in promoter region
n and controll
tran
nscription. Tra
anscription facctors (TFs) aree
centtral regulatorss of gene expreession, and ass
such
h they modula
ate essential asspects of plantt
funcction,
including
ressponses
to
o
enviironmental fa
actors and ho
ormones, and
d
cell differentiation
n and develop
pment of plantt
orga
ans.TFs binds DNA at enhancer sites orr
proteins
in
supp
plementary
n
initiation
n
com
mplex. Some TFs
T may bind to numerouss
genees and each gene
g
may be controlled byy
multtiple transcrip
ption factors. TFs governss
the stress respo
onses and are
a
thereforee
favo
orable candida
ates for geneticc engineering.
Stress in plants
p
refers to externall
cond
ditions that adversely affect growth,,
deveelopment or productivityy of plants.
Abio
otic and bioticc stresses are major threatss
that causes severre yield redu
uction in crop
p
plan
nts. Plant resp
ponse strategies to mitigatee
stresss effects involve
i
chan
nges at thee
moleecular,
cellu
ular,
biocheemical,
and
d
physsiological lev
vels. These responses
r
aree
geneerally controllled by key geenes encoding
g
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ption activato
ors and rep
pressors thatt
transcrip
control th
he downstream
m stress-inducced genes and
different pathways.

Genera
al Activation
n and Activitty of Tfs
Wheen plant cells receive a sig
gnal of stress,
the sensors present in the cell wa
all detect the
stress sig
gnals than followed by a ra
apid response
that transduces the extternal signal to
o intracellularr
signals. The
T cytoplasm
mic signal casccades require
intracellu
ular moleculess or ions are op
perated along
with kin
nase cascades. Calcium ions (Ca2+)and
reactive oxygen species (ROS) are some
importan
nt signal casca
ades. Some ph
hytohormones
like jassmonic acid
d (JA), ab
bscisic acid
(ABA),eth
hylene (ET)a
and salicylic acid (SA)are
strong secondary meessengers thatt co-ordinate
signal transduction
t
pathways during
d
stress
responsees. These signa
als activate seeveral parallel
transducttion pathwayys, which often
o
involve
phosphattases and pro
otein kinases.. In the first
step,percception of sign
nal and plantss turn on two
major signal cascadees are calciu
umdependent
protein kinase (CDPK
K) and mito
ogen-activated
protein kinase (MA
APK) pathwa
ays. Through
theproteiin kinases orr phosphatasees, importantt
TFs are upregulated or downregu
ulatedand the
TFs bind
d to cis-component of stress related genes
to suppreessor enhance their transcription.(Fig.1).
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Fig. 1A schematic model of the signaling pathways involved in stress responses.
less conserved leucine zipper domain.
 Others: Some of the examples of TF
 NAC TFF: The NAC (NAM, CUC,
include heat shock (Hsf) TFs, bHLH
and ATAF) TF family is one of the
family and stress associated protein.
huge
plant
specific
TF
Future Thrust
families.Petunia (Petunia hybrida)
include NAM and Ataf1/2 and Cuc2
 The combinatorial approaches to study
proteinsfromArabidopsis
multiple TFs and multiple stresses to
thalianaare the first reported NAC
elucidate the cross-talk among different
proteins.
TFs, as opposed to a single TF and stress.
 MYB TFF: The first identified plant

Genomic identification strategies have
MYB gene COLORED1 (C1) gene
benefited
tremendously
from
found in Zea mays. The MYB
technologies
such
as
chromatin
domain protein is crucial for
immunoprecipitation with massively
anthocyanin biosynthesis in the
parallel sequencing (CHIP-Seq) and
aleurone of maize.
next-generation sequencing (NGS).
 WRKY TFF:This TFs family one of

CRISPR/Cas9
(clustered
regularly
the
huge
TFs
families
for
interspaced
short
palindromic
transcriptional regulators and also
repeats/CRISPR-associated protein 9)
regulate the diverse processes in the
gene editing is a powerful tool that could
plants. In the sweet potato (Ipomoea
be used to modulate TFs with the goal of
batatas; SPF1), the first WRKY TF
improving plant stress tolerance.
was identified from 25 years ago.
Conclusion
 ERF/DREB TFF: This TF family
TFs could be exploited to improve the
was
first
found
in
tolerance of different crops to both abiotic and
Arabidopsis.Ethylene-responsive
biotic stresses. After two decades, some
factor/dehydration-responsive
significant development in the identification and
element-binding
(ERF/DREB)
characterization of important TF families such
proteins make up a huge TF
asDREB, WRKY, NAC, MYB, bZIP and other TFs
subfamily belonging to the AP2/ERF
family in reaction to both the stresses.
TF family.
 bZIP TFF: Basic leucine zipper TFs
Referances
family also one of the huge TF
Devi, E. L., Grosser, H. S. and Dutt, J. W.
families, they conserved with highly
2018.Potential use of the DREB/ERF, MYB, NAC
dimerization domain of bZIP
and WRKY transcription factors to improve
andcomprises a basic region and a
abiotic and biotic stress in transgenic plants.

Different Plant Stress TFFs

Plant Cell Tissue Organ Cult.132: 1–25.

25. PLANT PATHOLOGY

Plant Virus General Characters, Symptoms ofViral
Disease on Plant and Integrated Disease Management
Kiran Choudhary
Ph.D Scholar Plant Pathology Rajasthan Agriculture Research Institute (RARI) Jaipur -302018, Rajasthan

Virus is a submicroscopic, transmissible,
intercellular, obligate parasite and consists of
nucleic acid (either RNA or DNA), which is
typically surrounded by a protein coat. They
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are less than 200 millimicron and cannot be
grown in artificial media and require living host
cell for multiplication. They have both living and
nonliving properties. Living characters include
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theirr ability to cause disease, reproduce,,
mutate and have genetic
g
materiials.
Protein fo
orms a pro
otective coatt
psid) around the nucleic accid in a virus.
(cap
Plan
nt viruses have only one kin
nd of protein.
Indiividual proteiin subunits are
a
called ass
capsomers. Pro
otein subunitss are spirallyy
arra
anged in elong
gated viruses and
a packed on
n
the side of polyhedral particlees of sphericall
viruses. Proteinss provide th
he basis forr
sero
ological differrentiation of viruses and
d
otheer strains. Lik
ke all proteins, viral protein
n
is made
m
up of amino
a
acids. Sequence off
amin
no acids with
hin a protein is
i detected byy
the sequence of nucleotides in the nucleicc
acid
d.
Nucleic acid
d may be of RNA / DNA
A
and never both. Most of the plant virusess
havee RNA. Butsom
me plant virusses have DNA
A
(e.g.. Cauliflower mosaic virus (CaMV), Ricee
tung
gro bacilliform
mvirus, Bean golden
g
mosaicc
viru
us and Banana
a bunchy top virus).
v
Nucleicc
acid
d (RNA / DN
NA) may be either singlee
stran
nded (ss) orr double stra
anded (ds) .
Nuclleic acid and protein coat makes
m
up 5 –
40%
% and 60 – 95%
% of the virus respectively.
r

TMV MP
P binds with a plant in vittro(Lewis and
Lazarowiitz, 2010)

Toba
acco mosaic virus

Cowpea
a aphid-borne mosaic virus
v
(CAMV
V) on cowpea
a:
Sym
mptoms:-Chlo
orosis, dark grreen and light
green pa
atches alternatted on leaves; distortion off
leaves.

Cowp
pea aphid-borrne mosaic viru
us

Yellow mosaic of greengram
g
a
and
blackgr
ram caused Mungbean Yellow
Mosaic Virus (MYM
MV)

SYM
MPTOMS OF
F VIRAL DIISEASE ON
PLA
ANTS:Mosaic:-Inteermingling patches of green
n
and light green or
o pale green
n or yellowish
h
colour on the leav
ves is known ass mosaic.
Tobacco mo
osaic-Tobacco
o mosaic Viruss
MV) / Nicotiana
a Virus 1
(TM
Symptoms:--Leaves
develop
p
charracteristic ligh
ht and dark greeen pattern on
n
the lamina. Dark
k green areas are usuallyy
asso
ociated with th
he veins, which
h later develop
p
into irregular cru
umpled swellings / blisterss
due to more ra
apid growth. Dark brown
n
necrrotic spots deevelop under hot weatherr
(mosaic burn). The
T
transport of the TMV
V
VRC
C or its remn
nants from the
t
wall mayy
requ
uire membran
nes and vesiccles since thee
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Sym
mptoms:-Sma
all yellow patcches or spots
intermingled with greeen patches on
o the leaves
initially, later entire lea
af changes yellow in colour,
of pods and
in severee infections discolouration
d
seeds to yellow.
y

Yellow mosaic
m
of green
ngram

Sterility
y mosaic off pigeonpea Pigeonp
pea sterility
y mosaic vir
rus
Sym
mptoms:- Inttermingling of
o light green
and dark
k green patchess in the leavess, reduction in
55
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leaf size; small lea
aves clusterin
ng near the tip
p
of
the
pla
ants,
shorrtening
off
interrnodes,stimulation of au
uxillary budss
givin
ng a bushy app
pearance.No flower
fl
and pod
d
form
mation leadin
ng to sterilityy of affected
d
plan
nt. Plants reemain green till harvest.
Incrreased yield du
ue to spraying
g of acaricidess
in pigeonpea was
w
earlier reported byy
Man
njunatha et al (2012).
(
Striipe
Stripe is charracterized by elongataed orr
area
as of pale grreen to yello
ow or white,,
ofind
definite lengtth, on leaves with parallell
vena
ation or on steems.

curl - To
obacco leaf curl
c
virus. (T
TLCV)
Sym
mptoms:-Bego
omovirus is the largest
genus in the Geminivirridae family (F
Fauquet et al.,
H
Lap
pidot, & Th
homma Bart,
2008; Hanssen,
2010).Leeaves curled, twisted
t
and pu
uckered, leafyy
outgrowtth called enattions can be seen on the
under su
urface of leavees, thickening and greening
of veins in the leaf an
nd calyx, motttling and vein
ant growth, inflorescence
clearing, stunted pla
greatly condensed and
a
completee or partial
sterility.

Bar
rley stripe mosaic
m
- Bar
rley stripe
mos
saic virus
Vein cleariingyellowing of veins orr
clearring of the tissues
t
in orr immediatelyy
adja
acent to the veiins is called veein clearing.
Vein clearing
g or yellow veein mosaic off
bhen
ndi - Bhendi yellow vein mosaic viruss
(BYV
VMV)
BYVMV (Brun
nt et al., 1996)) was reported
d
from
m Bombay in In
ndia (Kulkarn
ni, 1924).
Symptoms:--Initially
liight
yellow
w
strea
aks along with
h the smaller veins,
v
later alll
the veins becom
me yellow giving
g
yellow
w
netw
work of veinss. Chlorosis of
o interveinall
area
as, reduction in
i size of leavves and smalll
andffibrous fruits.

mato leaf curl
Tom

Rosette
e
In rosette
r
shorteening of inteernodes with
reduction
n in leaf size is seen. Thee plants show
w
stunting with bushy ap
ppearance.

Ground
dnut rosette
e - Groundn
nut rosette
virus (G
GRV)
Sym
mptoms:-Stun
nting
of
p
plants
chlorotic, twisted and distorted
d
leafleets.

with

nut rosette viru
us
Groundn

Yellow
vein
n mosaic of bhendi
Lea
af crinkle
In leaf crinklee the surface of
o leaves is nott
unifform and is with
w
undulatio
ons.The leavess
are thick and briittle and rem
main green tilll
harvvest.

Lea
af curl
In leaf curl the leaves curl
c
from thee
margins backward
d bringing thee centre of thee
lamiina upward. Tomato
T
and tobacco leaff

July, 2021

Bunchy
y top
In bu
unchy top exttreme stunting
g of the plantt
with bun
nching of smalll, erect and brrittle leaves att
the crown
n of plants is seen.
s

Bunchy
y top of bana
ana - Banan
na bunchy
top viru
us (BBTV)
Sym
mptoms:- Leaves with brroken green,
bands pa
arallel to vein
ns; small and brittle leaves
with shorrt petiole crow
wding of smalll leaves at the
crown co
oupled with stunting
s
of plants giving a
bunchy appearance;; the infeected plants
arenorma
ally 30-60 cm
m in height; plants
p
do not
produce bunches.
b
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Inte
egrated Dise
ease Manag
gement:Integrated Diisease Manag
gement (IDM))
is a concept derrived from the
t
successfull
Integrated Pest Management
M
(
(IPM)
systemss
deveeloped by enttomologists fo
or insect and
d
mitee control. In most
m
cases ID
DM consists off
scou
uting with timely
t
appliication of a
com
mbination of sttrategies and tactics. Thesee
mayy include site selection and
d preparation,,
utilizing resistant cultivars, alteering planting
g
pracctices, modifyying the envvironment byy
drainage, irrigattion, prunin
ng, thinning,,
shad
ding, etc., an
nd applying pesticides, iff
neceessary. But in addition
a
to theese traditionall
mea
asures, monito
oring environm
mental factorss
(tem
mperature, mo
oisture, soil pH,
p
nutrients,,
etc.)), disease forrecasting, and
d establishing
g
econ
nomic thresho
olds are important to thee
man
nagement sccheme. Thesse measuress
shou
uld be applied in a coordina
ated integrated
d
and harmonized manner to maximize
m
thee
beneefits of each component. For example,,
bala
ancing
fertillizer
appliccations
with
h
irrig
gation practicces helps pro
omote healthyy
vigorous plants. However,
H
this is not alwayss
easyy
to
acco
omplish,
an
nd
“diseasee
man
nagement” may
m
be reducced to singlee
mea
asures exactlyy the same as the oness
prevviously called “disease
“
contrrol.” Whateverr
the measures
m
used
d, they must be
b compatiblee
with
h the cultural practices esssential for thee
crop
p being manag
ged.

Prin
nciples of Disease
D
Conttrol:Exc
clusion
This principlee is defined ass any measuree
that prevents thee introduction of a disease-caussing agent (patthogen) into a region, farm,,
or planting.
p
The basic
b
strategy assumes thatt
mosst pathogens can travel only shortt
dista
ances without the aid of som
me other agentt
such
h as humans or other vecctor, and thatt
natu
ural barriers like oceans, deserts, and
d
mou
untains createe obstacles to their naturall
spreead. In many cases
c
pathogeens are moved
d
with
h their host plants
p
or even
n on non hostt
mateerial such as soil, packing
g material orr
ship
pping
containers.
U
Unfortunately,
,
exclu
usion measurres usually on
nly delay thee
entrry of a pathogeen, although exclusion
e
mayy
provvide time to plan how to
o manage thee
path
hogen when it ultimately arrrives.
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Eradica
ation
This principle aim
ms at eliminatin
ng a pathogen
after it is introduced in
nto an area butt before it has
become well
w establisheed or widely spread.
s
It can
be applieed to individua
al plants, seed
d lots, fields orr
regions but
b generally is not effectiive over large
geograph
hic areas. Two large attemptts at pathogen
eradicatio
on in the Uniited States weere the golden
nematode (Globodera rostochiensiss) program on
Long Island, New Yo
ork and the citrus cankerr
(caused byXanthomon
b
nas axonopodiispv.Citri and
pv.auran
ntifolii) progrram in Florid
da. However,
neither of these attempts
a
wass a lasting
success.C
Citrus cankeer eradicatio
on involved
widespreead removal and burning of diseased
d
trees and
d, in some ca
ases, destructtion of entire
citrus gro
oves and nurseeries (Figure 3).
3

Resisstance:Use of disease-resistant plantss is the ideal
method to manage plant
p
diseases,, if plants off
satisfacto
ory quality an
nd adapted to
o the growing
g
region with
w
adequate levels
l
of durab
ble resistance
are availa
able. The use of disease-resistant plants
eliminatees the need for addition
nal efforts to
reduce disease
d
losses unless other diseases are
additiona
ally present. Resistant
R
plan
nts are usuallyy
derived by standard breeding procedures off
selection and/or hybrridization. A few diseaseresistant lines have been
b
obtained
d by inducing
mutation
ns with x-rays or chemicals. There is also
interest in
i chemicals ca
alled “plant acctivators” thatt
induce plant
p
defense responses ca
alled systemicc
acquired resistance (SAR) an
nd induced
resistancce. Recently, resistant
r
plan
nts have been
developed through thee use of genetiic engineering
(e.g., ressistance to th
hePapaya rin
ngspot virus).
(SeeAPSn
neFeature: Trransgenic Virrus Resistant
Papaya.)

Method
ds of Disease Control
Viruss diseases may be mechanicallyy
transferred from one plant to anotther by man.
Plants propagated
p
fro
om infected material will
contain virus
v
particless. This is imp
portant in all
57
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vegetatively propagated crops such as
potatoes, fruit and bulbs.
Heat therapy
Control Heat therapy kills or inactivates
the virus, and apical meri stem culture is
another method of approach. As a general
rule avoid the spread of virus diseases by
regular spraying against the insect vectors.
Clean cultivation prevents weeds acting as
carriers of infection. Remains of the previous
year’s crop are another source of infection.
Plants susceptible to the same virus should
not be grown close together.
Regular inspection and rouging
Regular inspection and rouging of
obviously diseased plants is often effective.
Seed should not be sown near an old infected
crop. Barrier crops are sometimes grown by
planting immune plants around those liable
to a particular virus infection.
Early sowing
Early sowings may enable plants to
become established before the activity of
disease-carrying
insects.
Physiological
disorders In the study of plant diseases it is
usually found that most diseases are due to
the attack of some small organism such as a
fungus, a bacterium, or one of the
microscopic
viruses..
Although
some
shortages, for example of potash, show as a
reddish-brown scorching of the leaf margin,
it is usually necessary to obtain an analysis of
the soil or of the leaf tissues to identify such
deficiencies.
Selection of Seed
Select seed from disease free localities.
Selection of Planting Materials:i. e Cutting, bull, rhizomes, tubers etc
should be free from disease.

Weeds
Removal and destruction of weeds that serve
as host, broad leaf weeds in banana, orchard
reduce bunchy tops.
Temperature Treatment:Sugarcane mosaic can be destroyed or reduce
by hot water treatment 520 C for 30 minutes.
Use of Insecticides:Controlof insect vector with the use of
insecticides.
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26. AGRICULTURAL MICROBIOLOGY

Motility Mechanisms of Non-Motile Organisms by
Hitchhiking on Motile Organisms
Bindushree, C
Ph.D Scholar, Department of Agricultural Microbiology, GKVK Bengaluru

Microbes perform various actions to get
a better place for nutrients and favorable
condition. Searching for the better niche is
July, 2021

easy for motile microbes, as they could travel but
not for non-motile ones. Then there is curiosity
that how does these nonmotile microbes inhabit
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the favorable ecosystem. There comes the
question
that
how
non
motile
microorganisms use the motility mechanism
of motile microbes? Here arises the new
concept of ‘Intermicrobial hitchhiking’ which
focuses on the motility of non-motile
organisms assisted by motile ones.
This area of research will certainly
changes the prospective of looking the
microbial world, where non motile microbes
exhibit different mechanisms to travel along
with the motile organisms, i.e., mechanical
pushing by motile cells, directattachment to
the cell bodies or bacterial flagella and
internal transport by cells (MuokandBriegel,
2020). There are reports where hitchhiking
mechanism between motile and non-motile
organisms is supported by co-evolution and
mutualism concepts (Finkelshtein et al.,
2015; Monteil et al., 2019). This mechanism
is ubiquitous in nature and also can be seen
between
prokaryotes
and
eukaryotic
microbes. Spores of eukaryotes and
prokaryotes also get benefitted by this
mechanism (Ingham et al., 2011; Muok
andBriegel, 2020).
There are several effects of hitchhiking
on plants (eg. colonization by beneficial
spores
of
Streptomyces,
attack
of
Xanthomonas sp. and other diseases etc.)
and on human (eg. colonization of
opportunistic microbes in mouth cavity,
increases threat of severity of lungs in
multiple attack, uses of cellular defense
mechanism for hitchhiking etc).
Transport via hitchhiking occurs among
bacteria found in the soil, on plant tissues on
abiotic surfaces, and in human tissues.
Hitchhiking is advantageous to nonmotile
microbes that would otherwise occupy a
single location and can also be favorable to
the motile partner. For example, the soildwelling motile bacterium Paenibacillus
vortex is noted for its ‘hyper-swarming’
behavior. Paenibacillusvortex can swarm on
hard surfaces, whereas most other bacteria
are nonmotile under such conditions. To aid
in its migration, Paenibacillus vortex is able
to carry antibiotic-resistant nonmotile
bacterial ‘cargo’ at the leading edge of the
swarm. As the cargo degrades antibiotics to
nonlethal substances, the trailing P. vortex
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can then occupy the previously toxic niche. P.
vortex can effectively carry many nonmotile
bacteria as cargo (nonmotile strains of
Escherichiacoli,
Klebsiellapneumoniae,
and
Enterobacteraerogenes) and this cotransport can
be advantageous as long as the cargo possesses
the antibiotic resistance necessary for survival in
the new niche.
Motility assays and microscopy studies reveal
that Streptomyces spores are transported to plant
tissues by interacting directly with the flagella of
both gram-positive and gram negative bacteria.
Genetics experiments demonstrate that this form
of motility is facilitated by structural proteins on
the spore coat. These results demonstrate that
nonmotile bacteria are capable of utilizing the
motility machinery of other microbes to complete
necessary stages of their lifecycle (Alise et al.,
2021).
Microbial hitchhiking has been observed in
diverse prokaryotes and eukaryotes, suggesting
that such interactions are ubiquitous in nature.
Remarkably, all reports of microbe-microbe
hitchhiking, with the exception of L.
pneumophila’s transport by amoebae, were made
within the last decade. As methods for studying
multiplex biological systems advance, it is likely
that emerging research will elucidate the
pervasiveness of microbial hitchhiking in natural
settings. In most reported instances, the
molecular
components
and
physiological
interactions that underlie hitchhiking are
unclear.
Scientists
have
predicted
that
intermicrobial hitchhiking can be developed into
an independent subfield in microbiology and
collectively, these insights may help to identify
infection mechanisms for pathogens and
underscore the importance of examining
microbes in the context of their native
microbiomes.
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27. ANIMAL PRODUCTION

Probiotic Effects on Poultry
Rashmi Bhinda, Jeewan Ram Jatand Sushila Aechra
Rajasthan College of Agriculture, MPUAT, Udaipur (Rajasthan) 313001



What is Probiotics
Probiotics are live cultures of useful
bacteria which when administered in
adequate amounts confer a health benefit on
the host. The most common types of
microbes used as Probiotics are beneficial
strains of lactobacillus and streptococcus.
Probiotics, or beneficial bacteria, for
chickens and other avian species are
commonly added to poultry feed or drinking
water in order to support bird’s health,
performance and growth. This is mostly
essential in young animals in which stable
intestinal bacteria have not yet been
recognized. By adding Probiotics to feed or
water the intestine is populated with
beneficial bacteria avoiding or decreasing the
extent of pathogen colonization.

Characteristics of Effective Probiotics







Sources of Probiotics and their
Benefits
Microorganisms
L. acidophilus
L. reuteri
S. Faecium
E. faecium

Common Benefits
Enhance body weight gain
Increase carcass quality
Reduce mortality
Increase bone quality

Functions of Probiotics









Able to survive the passage through the
digestive system
Able to attach to the intestinal epithelia
and colonize
Able to maintain good viability
Non pathogenic and non toxic
Able to utilize the nutrients substrates in
a normal diet
Able to survive, colonize and being
metabolically active in the targeted site,
which implies:
o Resistance to gastric acidity
o Resistance to bile acid
o Adherence
to
mucus
or
epithelial cells
Amenable and stable during industrial
processing, storage and delivery

Effect of Probiotics on Poultry
1.

Probiotic effects on growth performance:
Studies on the beneficial impact on poultry
performance have indicated that probiotic
supplementation can have positive effects


Probiotics enhance the population of
beneficial bacteria
Stimulate the immune system
Improve feed intake and digestion
Increase nutritional value
Produce vitamins (especially vit. B &
vit. K)
Produce antimicrobial agent
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Inhibition of pathogen growth and
translocation



60

Probiotics enhance immunity, health
and growth in all ages and class of
poultry. The liveweight gain was
significantly increased in broiler by
probiotic supplementation.
Multi- strain probiotic in the drinking
water significantly increased live weight
(4%) and mortality rate was decreased
by 16 per cent.
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2.

Average values of hot dress weight,
cold dress weight and dressing
percentage were higher for probiotic
(Lacto-Sacc) fed broilers.
Probiotic Effects on Immune Response


3.

The probiotic supplemented groups
showed higher antibody levels
against Newcastle Disease Virus
compared to the control group. This
indicates an enhancement effect of
probiotic (pediococcus acidilactici)
on the immune system of broiler.

Lactic acid bacteria cultures have
been widely used for 1-d-old chicks
to reduce Salmonella infection in
poultry
 Probiotics enhances serum and
intestinal natural antibodies to
several
foreign
antigens
in
chickens.
A
combination
of
different
lactic
acid bacteria
reduced the levels of Salmonella
enteritidis in caecal contents of
broilers.
Probiotic Effects on egg Quality



Improvement in egg quality like
decreased yolk cholesterol level,
improved shell thickness, egg weight
Probiotics leave no residues in the
meats and eggs

4.

A combined mix culture of Lactobacillus
acidophilus,
Lactobacillus
Casei,Bifidobacteriumthermophiles and
Enterococcusfaeciumenhanced egg size
and lowered feed cost in laying hens.
Probiotic Effects on Quality of meat






Supplementation of Probiotics in broiler
ration enhanced the quality of meat both
at prefreezing and postfreezing storage
Probiotics
improved
appearance,
flavour, texture and juiciness
Meat from probiotic fed birds showed
lower total viable count as compared to
the meat obtained from control birds.
Meat tenderness could be enhanced by
the whole yeast or Saccharomyces
cerevisiae extract

Conclusion
Probiotics in poultry feed could be
successfully used as nutritional tools for
promotion of growth, modulation of intestinal
micro
flora
and
pathogen
inhibition,
immunomodulation and improve immune
system.
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Quinoa: Nutritional Values and Health Benefits
Ankita Sharma1 and Surbhi Suman2
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Introduction
Quinoa (Chenopodium quinoa) is an
Andean grain that is grown widely in Peru,
Chile and Bolivia. It comes in the form of
grains or flakes, the grains of which must be
cooked.
Quinoa
contains
antioxidant
phytochemicals such as flavonoids, phenolic
acids, liposoluble vitamins, fatty acids, and
other compounds that may help to control
the organic oxidative reaction and reduce
oxidative stress
Quinoa can be cultivated in a variety of
VOLUME NO. 17, ISSUE NO.10

habitats, from mild highland climates and
subtropical climates, from sea level to over 4000
metres above sea level (Miranda et al., 2012).
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The exclusion of lesser-known food
crops is not due to any inherent inferiority.
Many have gone unnoticed solely because
they are from the tropics, a field that is
largely neglected due to the concentration of
the world's research resources in temperate
areas. Others are dismissed as "poor people's
trees," which therefore go unnoticed
(Ahamed et al., 1998).
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Nutritional and Biological
Properties of Quinoa

Quinoa's protein amount and quality are
usually comparable to those of cereal grains; it is
gluten-free and easily digestible. Quinoa has a
higher overall protein content than other grains
(12.9 percent to 16.5 percent). Quinoa's storage
proteins are mostly globulin and albumin, with
little to no prolamins, which are the main storage
proteins in many cereal crops.
It also contains minor compounds such as
phytosterols and flavonoids that can have
nutraceutical benefits. Quinoa has a high
nutritious value and, as a result of both of these
properties, has recently been used as a novel
functional product, according to Sharma et al.,
(2015).

The exceptional nutritional value of
quinoa relies on its balanced composition of
high protein, amino acid profile, minerals,
fibers, and minor compounds (such as
antioxidants and vitamins). Moreover, due to
the absence of gluten, quinoa is suitable for
celiac patients or gluten related disorders
(Vidueiros et al., 2015).
1. Proximate Composition
The proximate composition of quinoa
seeds, as reported in the literature, is
presented in Table 1.
Kozioł
16.5
6.3
3.8
69
3.8

Component
Protein
Fat
Ash
Carbohydrate
Crude fiber
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Rice

Plant Based Source of Protein

Conclusions

Table 1. Proximate analysis of quinoa (g
100 g−1 fresh weight)
2. Micro Components
Micro constituents contribute to not only
the nutritional composition of quinoa but
also may be used due to their functionality.
Mineral
(mg 100
g Seeds
DM)
Calcium

Table 2 Mineral content of quinoa and other
grains (Kozioł, 1992; FAO, 2013)

Whe
at

Quinoa is emerging as a quality source of
protein, fiber mineral, and bioactives. In
addition, studies have been conducted for its
nonconventional applications such as its use as a
nutraceutical, the use of quinoa starch-based
edible films and/or packaging and stabilizers,
and quinoa protein-based packaging films,
among others. If a switch in our diets is needed, if
we take seriously the demand for healthy,
sustainable, ethical food products and goods as a
demand for pursuing sustainability, then we have
to learn from the paths we have walked on so far,
and act accordingly.
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Introduction
Drying food is one of humanity’s oldest
ways ofpreserving food, because it is simple,
low-tech and offers an excellent way to put
aside the bounty of summer for the winter.
Drying process involves heat and mass
transfer. Drying which is the removal of
moisture prevents the growth and production
of microorganisms that causes decay; it
minimizes
the
moisture-mediated
deteriorative reactions. It also can cause
substantial reduction in weight and volume,
minimizing
packaging,
storage
and
transportation costs and enables storability
of the product under ambient temperature.
During drying a lot of changes occur which
can be structural and physico-chemical
modifications that can affect the final
product quality (Doymaz, 2005; Okos et. al,
1992). Thermal damage incurred by a
product
during
drying
is
directly
proportional to the temperature and time
involved which means that decreasing drying
time can improve the quality of products.
However, drying has always been of great
importance for the preservation of food, thus,
the major reason of drying food products is
for the reduction of moisture content.
Improvement of product quality and
VOLUME NO. 17, ISSUE NO.10

reduction of post-harvest losses can only be
achieved by the introduction of suitable drying
technologies. Drying processes can be classified
into four categories namely solar drying,
atmospheric drying, sub atmospheric drying and
novel drying technologies (Jayaraman and Gupta,
1995). “Eating locally and sustainably, not just in
the summer but all year long, is an essential part
of trying to achieve a viable future and a way of
life that can go on for multiple generations.”

Benefits
Back before modern pressure canners and
freezers, food dehydration evolved out of
necessity. This simple dehydrating technique
offered a straightforward method to keep food
from spoiling while maintaining its nutritional
content. Today, food dehydrating blends these
centuries-old techniques with new technologies
that simplify the dehydrating process and make it
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more fun.
Food dehydration saves money because
you can buy or grow seasonal produce to dry
and store for year-round use. Another perk of
food dehydration is compact storage especially important if you live in tight
quarters with limited storage space. A bushel
of fresh tomatoes will dehydrate down to a
few jars of sun-dried tomatoes that easily fit
on your pantry shelf.
Food dehydrating is based on one core
principle: Quickly remove as much moisture
from the food as possible to inhibit the
growth of bacteria, mold and yeast. Some
people prefer to dry food because it takes less
time, money and energy than other foodstorage methods, such as canning or
freezing.Solar drying technology is one of the
renewable energy resources particularly for
low temperature heating and is a very
attractive option for the small scale and
resource poor enterprise (Chavda and
Kumar, 2009).
There are two secret ingredients to
drying food that you need to stock up on:
time and patience. It takes time to dry food,
from a few hours to a few days depending on
the method you use and the product you
want. The good news is that while these
drying methods take time, they don’t require
much hands-on effort. After you prep the
food for drying, you typically need to check
on it throughout the dehydrating process;
then you can go about your life.Drum dryers
are used in the food industry for drying a
variety of products, such as, milk products,
baby foods, breakfast cereals, fruit and
vegetable pulp, mashed potatoes, cooked
starch, and spent yeast (Rodriguez et al,
1996).
Like all forms of food preservation, food

safety techniques must be followed. Cleanliness is
vital throughout the process. Wash your hands in
warm, soapy water and be sure that your kitchen
counter, utensils and dehydrating equipment is
sanitized with an appropriate solution. A
common solution is one tablespoon of bleach in a
gallon of water.

Conclusion
The drying operation is a very ancient
practice for food preservation, but instead of
being abandoned presently it continues very
important industrial process of treatment for
diversified food products. Much innovation and
technological advancements have led to better
drying processes, more efficient in energetic
terms and allowing a better preservation of the
organoleptic and nutritional qualities. The
applicability of the process to a wide range of
foods, with diverse characteristics renders this
operation a prominent position in the processing
food industries.
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growth regulator It is structurally related to
the natural plant hormone ethylene and it is
used commercially to slow down the ripening
of fruit and to help maintain the freshness
Molecular weight 54 & formula C2H6
There are two principal commercial uses
of 1-MCP: maintaining the freshness of
ornamental plants and flowers, and
preventing the ripening of fruits In each case,
1-MCP is combined with a specific amount of
water to release it into the air It is used in
enclosed indoor sites, such as coolers, truck
trailers, greenhouses, storage facilities, and
shipping containers
Cao et. al., (2011) Freshly harvested
loquat fruit were pretreated with 50 ml/L 1methylcyclopropene (1-MCP)for 24 h at
200Celsius and then stored at 180Celsius for
35 days to investigate the effect of 1-MCP on
fruit nutritive and functional properties. The
results show that 1-MCP-treated fruit exhibit
a lower incidence of decay and higher levels
of total soluble solids, total titratable acidity,
fructose ,glucose, sucrose, malic and lactic
acids, total phenolics and total flavonoids
than control fruit during storage.
Baoganget. al.,(2009) worked onMango
(Mangifera indica L. cv. Tainong)fruits were
harvested at the green-mature stage in
Hainan and air-freighted to the laboratory at
Peking. The fruits were treated with either 1
ll l-1 1-MCP or 5 ll l-1 ethylenefor 24 hours
and stored at 200C for up to16 days. 1-MCP
maintained
fruit
firmness,whereas
exogenous ethylene decreased fruit firmness.
Exogenous ethylene accelerated the increase
in
ethylene
and1-aminocyclopropane-1carboxylate (ACC) oxidase ,whereas 1-MCP
reduced
both.
Exogenous
ethylene
stimulated
Mahajanet. al.,(2009)Studied about Pear
(Pyrus
pyrifolia)
fruits
of
cultivar
‘Patharnakh’ were harvested at optimum
maturity and treated with 500, 750 and 1000
ppb concentration of 1-MCP gaseous vapours
for 4h in a closed chamber maintained at 20°
Celsius. After treatments the fruits were
packed in corrugated fibre board cartons and
stored at 0–1°Celsius and 90–95 per cent
Relative humidity

VOLUME NO. 17, ISSUE NO.10

Joaoet. al.,(2007)Ripening affects the quality
and nutritional contents of fleshy fruits, and
papayas are climacteric fruits very susceptible to
postharvest losses due to the fast softening
caused by ethylene. This paper reports the
changes in respiration, ethylene production, and
pulp color and firmness, along with the contents
of soluble sugars and major carotenoids, during
ripening of ‘Golden’ papaya,
Ashariya et. al.,(2007)Papaya fruit during
ripening exhibit a climacteric rise of respiration
and ethylene production. Ethylene is involved in
the initiation and coordination of ripening
related-processes such as internal and skin color
development, softening, flavor and aroma
development. Methylcyclopropene (MCP) is
novel gas that acts as an inhibitor of ethylene
action and delays the ripening in many
climacteric fruit
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