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PLANT PATHOLOGY

Bacterial Secretion Systems: A Strong Weapon in
Plant Pathogenicity
Boda Praveen1, Sarathbabu Korla2
1

Ph.D. Scholar, Department of Plant Pathology UAS, GKVK Campus, Bangalore, Karnataka-560065
2
Ph.D Scholar, Department of Plant Pathology, Agricultural College, ANGRAU, Bapatla, A.P.

Secretion
systems
are
essential
pathogenicity tools for bacteria because they
make possible the translocation of bacterial
proteins and other molecules into host plant
cells. Six forms of secretion systems are
recognized on the basis of the proteins that
form them.

Type I-SS
It is present in almost all plant
pathogenic bacteria and carries out the
secretion of toxins such as hemolysins,
cyclolysin, and rhizobiocin. They consist of
ATP-binding cassette (ABC) proteins and are
involved in the export and import of a variety
of compounds through energy provided by
the hydrolysis of ATP
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Type II-SS
It is common in gram negative bacteria and
is involved in the export of various proteins,
enzymes, toxins, and virulence factors. Proteins
are exported in a two-step process: First as
unfolded proteins to the periplasm via the Sec
pathway across the inner membrane, then as
processed and folded proteins through the
periplasm and across the outer membrane via an
apparatus consisting of 12–14 proteins encoded
by a cluster of genes. Ralstonia and
Xanthomonas, which have two type II-SS per
cell, use them for secretion outside the bacterium
of virulence factors such as pectinolytic and
cellulolytic enzymes.
Type III-SS
It is the most important in terms of
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pathogenicity of the bacteria in the genera
Pseudomonas,Xanthomonas, and Ralstonia.
The primary function of type III-SS is the
transport of effector proteins across the
bacterial membrane and into the plant cell.
Genes that encode protein components of the
type III-SS apparatus have a two-third
similarity at the amino acid level and such
genes are called hypersensitive response
conserved (Hrc) genes. Genes that encode
the transported proteins, especially the
surface exposed ones, have only 35% amino
acid similarity. Among the effector proteins
in R.solanacearumare some avr homologs,
most of which are similar to Pseudomonas
avrgenes.

Type IV-SS
It transports macromolecules from the
bacterium to the host cell. The proteins
transferred are very similar to those
responsible for the mobilization of plasmids
among
bacteria.
The
Agrobacteriumtumefaciensvir B operon
encodes 11 proteins that form an organized
structure and are involved in the transfer of
the T-DNA strand from the bacterium to the
plant cell cytoplasm. The transporting
structure stretches from the bacterial inner
membrane through the outer membrane and
terminates in a pilus-like structure that
protrudes from the bacterial cell.
Type V-SS
It is called autotransporter which is
found in Xylellaand Xanthomonasand
contains genes that encode surfaceassociated
adhesins.
Similar
autotransporters exist in mammalian
pathogens and are important for adhesion to
epithelial cells.
Type VI-SS
It is a bacterial nanomachine used to
inject effectors into prokaryotic or eukaryotic
cells and is thus involved in both host
manipulation and interbacterial competition.
The T6SS is widespread among gram-

2.

negative
bacteria,
mostly
within
the
proteobacterium Phylum. This secretion system
is commonly found in commensal and pathogenic
plant-associated bacteria. The even distribution
of the system among commensal and pathogenic
phytobacteria suggests that the T6SS provides
fitness and colonization advantages in planta and
that the role of the T6SS is not restricted to
virulence.

Details of T3SS
Many gram-negative plant and animal
pathogenic bacteria employ a type III secretion
system (T3SS) to subvert and colonize their
respective host organisms. The T3SS injects
effector proteins directly into the cytosol of
eukaryotic cells and thus allows the manipulation
of host cellular activities to the benefit of the
pathogen. In plant pathogenic bacteria, T3SSs are
encoded by hrp (for hypersensitive response and
pathogenicity) genes, which are so named
because they are required for bacteria to cause
disease in susceptible plants and to elicit the
hypersensitive response in resistant plants. The
hypersensitive response is a rapid local cell death
at the infection site that restricts bacterial
multiplication and is triggered by individual
effector proteins in plants carrying a
corresponding resistance gene (Dangl and Jones,
2001). Hrp genes were found in almost all major
gram-negative bacterial plant pathogens (e.g.
Pseudomonas syringae, Xanthomonas spp.,
Ralstoniasolanacearum, and Erwinia spp.)
illustrating a central role of the T3SS in
mediating diverse plant-bacteria interactions
(Buttner and Bonas, 2006).
References
Agrios G.N Plant Pathology 5th edition p.147.
Buttner D, Bonas U (2006) Who comes first?
How plant pathogenic bacteria orchestrate type
III secretion. Current Opinion in Microbiology 9:
193–200.
Dangl JL, Jones JDG (2001) Plant pathogens
and integrated defence responses to infection.
Nature 411:826–833.

PLATN PATHOLOGY

False Smut of Rice and their Management Strategies
A. Maharani and K. Manikandan
VOLUME NO. 16, ISSUE NO.10

5

July, 2020

ISSN No.:2321-7405
Asst. Professor (Plant Pathology), Imayam Institute of Agriculture and Technology, Thuraiyur, Trichy

Rice is the seed of the grass species
Oryza sativa (Asian rice) or Oryza glaberrima
(African rice). As a cereal grain, it is the most
widely consumed staple food for a large part
of the world's human population, especially
in Asia. It is the agricultural commodity with
the third-highest worldwide production Rice
is the staple food of over half the world's
population. It is the predominant dietary
energy source for 17 countries in Asia and the
Pacific, 9 countries in North and South
America and 8 countries in Africa. Rice
provides 20% of the world's dietary energy
supply, while wheat supplies 19% and maize
(corn) 5% .Today, the majority of all rice
produced comes from China, India,
Indonesia, Bangladesh, Vietnam, Thailand,
Myanmar, Pakistan, Philippines, Korea and
Japan. Asian farmers still account for 87% of
the world's total rice production.
Rice affected by many fungal diseases
like Rice blast, sheath blight, Sheath rot,
False smut and brown leaf spot disease
caused by the fungus is the most significant
disease affecting rice cultivation among the
diseases false smut cause more losses in rice
now days in Tamil Nadu. False smut is
caused by a fungus and is also known as
Lakshmi disease of rice.The disease not only
reduces the yield but also affects the quality
of grains or seeds. Prominent high yielding
rice varieties like CO 43, CR 1009, ADT 38,
ADT 39 and BPT 5204 are found susceptible
to this infestation. Late planting of rice
during kharif and rabi seasons, are more
susceptible to this problem.

Symptoms
The typical symptom of the disease is
black fungal mycelium growth in paddy
grains which become covered with yellow
fungal growth in the field. Only few grains in
a panicle are usually infected and the rest are
normal. Individual rice grain transformed
into a mass of yellow fruiting bodies
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Favorable conditions
The disease can occur in areas with high
relative humidity (>90%) and temperature
ranging from 25−35 ºC.
Pathogen character
Immature spores slightly flattened, smooth,
yellow, and covered by a membrane
2. Growth of spores result to broken membrane
3. Growth of velvety spores that enclose floral
parts
4. Mature spores orange and turn yellowish
green or greenish black
1.

Management
 Foliar spray - Carbendazim + Thiram +
Mancozeb (1:1:1) 0.2% at 50% flowering
stage.
 Propiconazole
1ml/lit.
Water,
Tebuconazole 1 ml/lit. Water and
Chlorathalonil 2g/lit water at before
panicle initiation stage
 Sclerotia free seed and at the time of
harvesting the diseased plant should be
removed from the field so that sclerotia
do not fall on the ground.
 Crop rotation
 Nitrogen is recommended in disease
prone areas is 100 kg Nitrogen/ ha.

6
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Healthy disease free seeds alone
should be used for sowing.
Seeds should not be taken from false
smut affected fields.
At the time of harvesting, infected
plants should be removed and
destroyed





Field bunds and irrigation channels
should be kept clean.
Excess application of nitrogenous
fertilizer should be avoided.
Regular monitoring is very essential.
Spraying of copper hydroxide at 2.5 gm
per liter of water or propiconazole at 1.0
ml per liter will be more useful.

SOIL SCIENCE

Causes, Impacts and Management of Degraded Soils
in India
Kiran Doodhawal1 and Vrinda Joshi2
1

2

Ph.D scholar Department of Agricultural Chemistry & soil science, RCA, MPUAT (Udaipur) Senior Research
Fellow, Dept. of Animal production, MPUAT, Udaipur

Land degradation is a great threat to the
world, not merely as an environmental issue,
but also a social and economic problem. Soil
degradation is one aspect of land
degradation: other being degradation of
vegetation or water resources. The main
causes of degradation due to direct/indirect
human intervention are deforestation and
removal of natural vegetation, overgrazing,
converting forests to farms, cultivating steep
slopes and degrading marginal lands, and
other agriculture related activities and over
exploitation of the vegetation for domestic
purpose.
A joint FAO, UNEP and UNESCO study
(FAO 1979) defined soil degradation as a
process which lowers the current and/or the
potential capability of the soil to produce
(quantitatively and/or qualitatively) goods or
services or land degradation is defined as a
human induced or natural process that
negatively affects the land to function
effectively. It is estimated that some forms of
degradation of land constituting 75% of the
earth’s usable landmass affecting 4 billion
people in the world. About 15% of the world
population is affected by land degradation
which is likely to worsen unless adequate and
immediate measures are taken to arrest the
degradation processes. Desertification is a
land degradation phenomenon occurring in
arid, semi arid and dry sub-humid areas in
the World. It covers 40% of the earth surface

and affects 1 billion people who are tilling the
land for survival (Anon 1999).
Land degradation is a broad term that can
be applied differently across a wide range of
scenarios. There are four main ways of looking at
land degradation and its impact on the
environment around it:
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A temporary or permanent decline in the
productive capacity of the land. This can
be seen through a loss of biomass, a loss
of actual productivity or in potential
productivity, or a loss or change in
vegetative cover and soil nutrients.
Action in the lands capacity to provide
resources for human livelihoods. This
can be measured from a base line of past
land use.
Loss of biodiversity: A loss of range of
species or ecosystem complexity as a
decline in the environmental quality.
Shifting ecological risk: increased
vulnerability of the environment or
people to destruction or crisis. This is
measured through a base line in the form
of pre-existing risk of crisis or
destruction.

Different Types
In addition to the usual types of land
degradation that have been known for centuries
(water, wind and mechanical erosion, physical,
chemical and biological degradation), four other
types have emerged in the last 50 years:
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Pollution, often chemical, due to
agricultural, industrial, mining or
commercial activities;
 Loss of arable land due to urban
construction;
 Artificial radioactivity, sometimes
accidental;
 Land-use constraints associated
with armed conflicts.
Overall, 36 types of land degradation can
be assessed. All are induced or aggravated by
human activities, e.g. sheet erosion, silting,
aridification, salinization, urbanization, etc.


Causes of Land Degradation
 Faulty agronomic practices
 Overgrazing, Deforestation and
Careless Forest Management
 Urban Growth, Industrialization and
Mining

Natural and Social Sources of land
Degradation
 Land Shortage, Land Fragmentation
and Poor Economy
Impacts of land degradation
Land degradation has both on-site and
off-site impacts

Deterioration of soil health
 Reduction in productive potential
 Desertification

Impairment of water quality,
pollution of surface and ground
water resources,

Loss of storage capacity of
reservoirs

Loss of biodiversity
 Landlessness
 Poverty
 Food insecurity and

Several types of environmental
hazards.
Management of wind and water
eroded soils
Agronomic Measures

Contour cultivation
 Strip cropping
 Conservation tillage
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 Afforestation and pasture development
 Mulching
Mechanical Measures
 Contour bunds and graded bunds
 Contour trenching
 Bench terraces
 Watershed approach
 Sub soiling
Forestry measures
 Agroforestry
 Vegetative barriers
Contour Cultivation is a system of crop
husbandry in which all cultivation operations are
done on contour e.g. preparatory tillage, sowing,
inter-culture etc. water and soil losses are
reduced by contour farming. The resistance
developed by the crop rows and by furrows,
between the ridges, to the water flow thus,
reduces runoff velocity and gives more time to
water to infiltrate in to the soil and, thus, store
water in situ.
Strip Cropping is a system under which
ordinary farm crops are planted in relatively
narrow strips, across the slope of the land and so
arranged that the strips of erosion permitting
crops are always separated by strips of close
growing or erosion resisting crops. How do the
erosion resisting strips act
1. Check the velocity of the runoff water coming
from the erosion permitting strips.
2. Act as a filter and arrest the eroded soil
within the close growing strips.
3. Allow water to remain for a longer time in
the soil and making it available to plants.
4. Give physical protection against blowing by
wind.
Use of Cover Crops erosion from
cultivated fields can be reduced if the land has
enough crop canopy during the peak season.
Good ground cover canopy gives protection to the
land like an umbrella. Cover crop is a close
growing crop raised mainly for protection and
maintenance of soil.
Mulching is practice in which any
materials, organic or mineral in nature, such as
saw dust, straw, paddy husk groundnut shell,
crop residues, leaves, paper, stones, loose soil etc.
which is spread on the surface of the soil in order
to protect the soil from the impact of rain drops,
avoid surface crusting, reduce evaporation and
8
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thereby conserve soil moisture. Mulch also
serves to moderate surface soil temperature.
Mechanical soil and water conservation
measures are required for controlling soil
erosion, retaining maximum rainfall within
the slope and safe disposal of excess runoff
from the top to the foot hills of India. These
structures are often used in case of extreme
soil degradation. The measures are:
Bunding-small earthen barriers built on
agricultural lands with slopes ranging from
1%–6% slope. Bunds are used in agriculture
to collect surface run-off, increase water
infiltration and prevent soil erosion.Graded
bunds-constructed in medium to high
rainfall areas of ~600 mm year−1. Contour
bunds- either mechanical or vegetative
barrier created across the slope. A study
conducted at Doon valleys in the
northwestern hills region indicted that
contour bunds decreased runoff 25%–30%

4.

compared to field bunds [40]. Bench terrace and
half moon terrace-adopted where soil depth is
>1.0 m. Half-moon terraces are level circular
beds having 1 to 1.5 m diameter cut into halfmoon shape on the hill slopes. Beds are used for
planting and maintaining saplings of fruit and
fodder trees in horticulture/agro-forestry land
uses. Grassed waterways-channels laid out
preferably on natural drainage lines in the
watershed.Water
harvesting
ponds-dug-out
embankment type of water harvesting structure
used for creating seasonal and perennial ponds at
the foot of a micro-watershed for irrigation and
fish farming purposes.

References
Anonymous,2010. Degraded and Wastelands
of India Status and Spatial Distribution, Indian
Council of Agricultural Research, New Delhi.
FAO (1983). Guidelines: Land Evaluation for
Rainfed Agriculture, p. 237. Soil Bull. 52,FAO,
Rome.

GENETICS AND PLANT BREEDING

Green Super Rice
V. Nirubana
Senior Research Fellow (SRF), Department of Plant Breeding and Genetics, Agricultural College and Research
Institute, Madurai

Green super rice (GSR) is defined as rice
cultivars that can produce high and stable
yield under less input (water, fertilizers and
pesticides) and are tolerant to both biotic and
abiotic stresses. It was first proposed by a
group of Chinese scientists, GSR has become
an important concept to achieve sustainable
rice production in China. The early breeding
efforts to develop GSR cultivars in China
focused
primarily
on
drought
tolerance/water-use
efficiency
and
nitrogen/phosphorus use efficiency. This
concept has now also been extended to
promoting high resource use efficiency in
rice production to support more efficient and
environmental-friendly crop management
technologies and ecological crop production
systems, labour-saving and mechanized crop
cultivation technologies and improved
adaptability to future climate change. Using
GSR approach, it is easy to develop from a
small number of breeding populations,

within a short period of 5 years, large numbers of
promising GSR lines with good tolerances to
multiple abiotic/biotic stresses.
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Characteristics of green super rice
 Adequate resistances to major insects
and diseases

High nutrient uptake and utilization
efficiency
 Resistance to drought and other abiotic
stresses

Increased yield potential and
 Good grain quality
Objective of GSR Project

Development of second generation GSR
inbred and hybrid rice varieties for rice
growing countries in Africa and Asia
through implementing a shuttle breeding
or molecular marker assisted breeding
approach.
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Resequencing of 3000 accessions
belonging to the core collection of
rice germplasm and parental lines in
the GSR breeding programs and
making and extending a global
genotyping platform
for
rice
molecular breeding programs.
Examining and releasing freshly
developed promising GSR varieties
in the considered African and Asian
nations.
Adoption and development of
appropriate
crop
management
technologies
with
national
agricultural research and extension
systems for newly developed GSR
varieties
in
diverse
target
environments.

GSR breeding techniques
Zhang et al., (2013) described the
strategies for developing GSR varieties. It
contained two major well integrated
components in three steps: first, developing
trait specific introgression lines (ILs) in elite
rice genetic backgrounds as the MB material
platform by backcross breeding; second,
large scale gene/QTL discovery and allelic
mining by tracking and characterizing
genome wide responses of donor segments to
selection as the MB information platform;
and third, developing GSR cultivars with
multiple green traits by designed QTL
pyramiding (DQP) or by molecular recurrent
selection (MRS).
Strategies for the development of
GSR

Categories of the isolated gene
Functional classification of genes
according to the traits that is desirable for
developing Green Super Rice. Stress
July, 2020

response (18%), yield (7%), growth and
development (24%), disease resistance (5%),
domestication (1%), nutrient use efficiency (8%),
fertility (3%), flower organ and heading date
(7%), phytohormone (16%), insect resistance
(1%), grain quality (2%) and others (9%).

Research and Trials of GSR Project
 In the past, breeders at IRRI used only
three recurrent parents, IR64, Teqing
and IR68552-55-3-2, a new plant type
variety backcrossed with 205 donor
parents. However, the GSR concept was
expanded well in China under the China
National Rice Molecular Breeding
Network, uses 46 recurrent parents.
Crosses were made with 500 donors,
resulting in a bigger pool of available
genes, each of which has also been
submitted for complete genome resequencing to further strengthen the
molecular breeding efforts of the GSR
project.
 Rather than focusing on developing one
variety for all, GSR can be custom made
to fit any target ecosystem. For example,
GSR varieties can grow rapidly to
compete strongly with weeds. These
weed-tolerant GSR varieties were
performed well in field trials in
Bangladesh and are now undergoing
further testing. Furthermore, the project
has also identified drought-tolerant GSR
lines with IR64 as the recurrent parent.
IR83142-B-19-B, a GSR line performs
better than Sahbhagidhan under drought
and zero-input (which means no
fertilizers and pesticides and only one
manual weeding) conditions.

In 2009, field trials conducted in
Indonesia, Vietnam, Laos, Cambodia,
Pakistan, Bangladesh, Sri Lanka and
China showed several GSR varieties with
different promising traits. Seeds of 56
GSR varieties with multiple resistance to
rice blast, plant hoppers and gall midge
and were distributed to the GSR trial
countries for more thorough evaluation.
Some 106 GSR varieties are now ready
for seed exchange and germplasm
distribution through the International

10
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Network for the Genetic Evaluation
of Rice.
The GSR project also promotes
environment-friendly
production
technology and integrated crop
management (ICM) to go with GSR
varieties (Jewel et al., 2019).

2.

Examples of some pyramided
desirable genes leads to GSR
1. Bph3 is a cluster of three genes encoding

4.



3.

lectin receptor kinases showed significantly
enhances resistance to brown and white back
plant hopper.
The dep1 allele responsible for increased N
uptake.
The protein kinase PSTOL1 (Phosphorous
Starvation Tolerance 1) gene from traditional
rice variety ‘Kasalath’ confers tolerance to
phosphorus deficiency.
DRO1 (DEEPER ROOTING 1) gene increase
rice yield under drought conditions.

Released Varieties of GSR
S.No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Country
Rwanda
Uganda
Mozambique
Mozambique
Mozambique
India
India
India
India
Sri Lanka
Bangladesh
Bangladesh
Bangladesh
Bangladesh
Pakistan
Pakistan
Pakistan
Pakistan
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines
Philippines

GSR inbreds
08Fan10
GSR 0057 (ZGY1)
Simiao
Hua 564
Huang-Hua-Zhan
Huanghuazhan
Weed Tolerant Rice
SACG-7
Hua 565
CN19028 (ZaoXian 788)
SACG-7
SACG-7
Hua 565
GSR IR1-23-D5-D1-D1
JH15-1-1-1
GSR IR1-5-S10-D3-Y2
GSR IR1-5-S12-D3-Y2
IR-83142-B-8-B-B
IR83140-B-36-B
IR83140-B-28-B
IR84675-58-4-1-B-B
GSR IR1-8-S6-S3-Y2
IR 83142-B-19-B
GSR IR1-12-S2-Y3-Y2
TME80518
GSR IR1-5-S8-D3-SU1
IR 83140-B-11-B
GSR IR1-5-S6-S3-D1
GSR IR1-1-Y4-Y1
GSR IR1-5-S14-S2-Y2
GSRIR1-12-D10-S1-D1
GSR IR1-21-Y4-Y2-Y1
GSR IR1-3-S13-Y1-S1
GSR IR2-1-L1-L1-L2
GSR IR2-12-Y15-Y2-Y2
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Released name
Buryohe
Okille
Simiao
Hua 564
Huang-Hua-Zhan
PR126
BRRI dhan69
BINAdhan-17GSR
BRRI dhan 75
Bg 251GSR
BRRI dhan69
BINAdhan-17GSR
BRRIdhan91
BRRIdhan91
PARC GSR-1
NIBGE GSR-I
NIBGE GSR-II
NIBGE GSR-III
NSIC Rc 29 (Katihan 4)
NSIC Rc 390 (Salinas 19)
NSIC Rc 390 (Salinas 20)
NSIC Rc 480 GSR 8
NSIC Rc 431 GSR 2
GSR 12a
GSR 15
GSR 5a
GSR 11
NSIC Rc436
GSR 1
GSR 5
NSIC Rc534-Salinas29
NSIC Rc514
NSIC Rc512
GSR21
GSR22
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Released system
Formal
Formal
Formal
Formal
Formal
Formal
Formal
Formal
Formal
Formal
Formal
Formal
Formal
Formal
Formal
Formal
Formal
Formal
Formal
Formal
Formal
Formal
Formal
Informal
Informal
Informal
Formal
Formal
Informal
Formal
Formal
Formal
Formal
Informal
Informal
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Philippines
Philippines
Philippines
Philippines
Indonesia
Indonesia
Indonesia
Indonesia
Indonesia
Laos
Laos
Laos
Laos
Laos
Vietnam
Vietnam
Vietnam
Vietnam
Cambodia
Cambodia

36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

GSR IR2-7-L4-L1-R2
GSR IR2-1-L1-N1-L2
GSR IR2-19-R2-SU2-R2
GSR IR2-6-R4-S3-Y2
Huanhuazhan
Zhongzu 14
GSR IR1-5-D1-D1
BSHS1-GSR
BSHS6-GSR
Wanxain 763
Zhongzu 14
Hua 564
SACG-4
RC8
CNI 9026 (08Fan10)
CNI9028 (Za0Xian788)
GSR IR1-11-Y10-D3-Y3
GSR IR1-5-D1-D1
Guiyu7
Ba-Gui-Xiang
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GSR23
GSR24
NSIC Rc
NSIC Rc
Impari 42 Agritan GSR
Impari 43 Agritan GS
Impari 46 GSR
Hybrid
Hybrid
Wanxain 763
Zhongzu 14
Hua 564
SACG-4
RC8
Gia loc 102
Gia loc 101
Gia loc 501
Gia loc 502

Informal
Informal
Formal
Formal
Formal
Formal
Formal
Formal
Formal
Informal
Informal
Informal
Informal
Informal
Formal
Formal
Formal
Formal
Formal
Formal
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Agriculture no more enjoys the status of
driving force of Indian economy butIt
accounts for 50% of the country’s
employment and 14.4% of its GVA.
Agriculture plays a greater role in economic
and social well-being of India.
Indian farmers always face number of
risks, like adverse weather, competition from
land lords or food corporations and price
surges. Small farmers are more vulnerable
because of huge social, market and economic
pressures on them, often leading to
considerable distress. India hosts nearly 25%
of the world’s hungry population and has an
July, 2020

alarming rate of farmer suicide (around 30,000
cases in a decade).
Effects on biotic and abiotic factors on
agricultural productivity will have a significant
impact on the wider population.Climate change is
not only global issue, but it also an issue of great
concern to a developing country like India. As
stated by the Intergovernmental Panel on Climate
Change (IPCC), climate change is “Unequivocal”
[2]. The IPCC projected a global average
temperature rise of 4.2 C under the BAU
(Business-As- Usual) emissions scenario (A1B)
towards the end of the 21stcentury, while new
studies project a warming of more than 6°C under
12
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the current BAU emissions scenario over the
same period.
Meteorological data from IMD shows
that average temperatures are rising across
the country and annual rainfall is waning. It
is evident that climate change affects the
balance of nature and socio-economic
systems (i.e. agriculture, fisheries, and
irrigation and power projects). The lacks of
resources, technology and finances in India
have limited capacity to develop and adopt
strategies to reduce their vulnerability in
climate change.
Indian agriculture confronts twin
challenges of feeding a billion people in a
changing climatic and economic scenario.
Even it is the main source of livelihood for
almost 60% of the country’s total population.
The effects of climate change on agriculture
will be clearly observable in India. It has
been estimated that under rise in
temperatures from 2.5°C to 4.9°C, rice yields
will drop by 32%-40% and wheat yields by
41%-52%. This would cause GDP to fall by
1.8%-3.4%.
Sessaptiblity of agriculture as the land
factor is mainly related with the rain fed
farming which is expected to increase with
decreasing precipitation, Rapid population
growth will increase demand for food and
further urbanization of developing countries
could lead to massive migration from rural to
urban areas.
Climate change could hit farmers’
income by up to 20-25% in the medium to
long term, according to Economic survey of
India.All the above mentioned facts threaten
to derail the Indian government’s agenda of
doubling farmers’ income across the country.
There are ways to counter this, despite of
many policy level changes and revolutionary
measures taken up by the Government of
India there were no significant identifiable
improvements happened in developing
Climate smart agriculture
There are few ways that could better
equip Indian agriculture to face climatic
changes that the Indian government could
start investing in now.
1. Smart irrigation: More than 50
percent of the total cultivated area in
India comes under rain fed farming and
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water use efficiency in irrigated area is
extremely low when compared to global
standards.
Deccan plateau region is still extremely
vulnerable to climate change due to poor
irrigation. Smart irrigation systems such as
drip, sprinklers and efficient water
management should be made a priority and
allocated across the country where needed.
Reduce post-harvest loss: Post-harvest
loss of major agricultural produce is more
than 35 percent and processing happens for
10% of total produce. In contrast, the US
(65%) and China (23%) are far ahead of India
in processing their own crops.
SinceLack of infrastructures and capital are
the major constrains for Indian farmers.So
there is an overwhelming need to develop
technologies for local processing, smart
packaging and transport facilities which do
not disadvantage small farmers.
Data
driven
supply-chain
management: Data driven decisions can be
used to adapt how crops are produced, stored
and distributed to reduce waste and improve
efficiency in the system.
Farmer-centric crop insurance: To
compensate for the uncertainty caused by
climate change, an effective crop insurance
programme is required to protect farmers
from poor yields. Many insurance companies
are already functional but they provide little
protection. The system need to be simple so
that small farmers are protected by low
premium and long-term insurance cover,
instead of being designed, as it seems to be at
the moment, purely for the profit of
insurance companies.
Evidence
based
research:
Indian
agricultural research still focusing on
conventional research but this is the time to
shift the focus towards problem based
research solutions so that they can improve
efficiency, boost productivity and minimize
the environmental impact on farming.
Sustainable Development Towards the
Climate Resilient Pathways: Sustainable
farming practice are the key solutions to
address major challenges of agricultural
sector like reduced chemical usage, reduced
GHG emission etc.
Data
driven
crop
intelligence
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(Precession farming): Though this
concept of farming is new to India, can
be seenhere and there with few
progressive farmers and organization.
This is the future of farming and many of
Indian small and elderly farmers can
rarely afford and understand this hence
government should rethink about its
strategy to reach the farmers and
effectively use world’s biggest extension
system.
Better marketing facility: Though
this is not directly related to our present
discussion, this enables the farmers to
improve their socio-economic conditions
so that they can afford new technologies
and risk taking abilities to face climatic
changes.
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Salt is a mineral composed primarily of
sodium chloride (NaCl), a chemical
compound belonging to larger class of salts.
Naturally salt is a crystal mineral also known
as rock salt or halite. It is abundant in sea
water, where it acts as a main mineral found
in large water bodies, where an open ocean
contain 35 grams of solids per litre of sea
water having a salinity of 3.5 %. Salt is one of
oldest and most ubiquitous food seasoning,
act as a natural preservative of food which
became necessary in life and became as a
part of basic in human.
Salt is processed from salt mines by
evaporation of mineral-rich spring water in
shallow pools with major industrial products

July, 2020

like caustic soda and chlorine. Salt is used in
many industrial processes including manufacture
of paper pulp, plastics, PVC etc. and also in water
conditioning processes, de-icing highways and
agricultural use. Annual global production of salt
was around 200 million tonnes, among it about
6% only used for human consumption. Edible salt
is sold in forms of sea salt and table salt, which
contains an anti-caking agent. Salt may be
iodised to prevent iodine deficiency thus, salt can
be used for cooking as well as table purpose,
plays important role as chief ingredient in many
processed foods. Brine solution prepared from
salt is used for canning of vegetables, acts as
main preservative in pickling process, salting of
fish, aging of meat, curing process etc.

14
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Sodium is an essential nutrient for
human health via its role as an electrolyte,
osmotic
solute
and
excessive
salt
consumption may also increase the risk of
cardiovascular diseases such as hyper
tension, in children and adults. Numerous
world health associations, experts in
developed
countries recommend
less
consumption of popular salty foods and
WHO also recommended that adults should
consume less than 2,000 mg of sodium,
equivalent to 5 grams of salt per day.

Types of Salt
1. Table salt: Table salt is most commonly
harvested from salt deposits found
underground of sea water, which is
highly refined and finely ground, and
may also be treated with an anti-caking
agent to keep out from clumping. Table
salt is iodized, to prevent iodine
deficiency,
which
can
cause
hypothyroidism.
2. Kosher salt: Kosher salt is flakier and
coarser-grained than regular table salt.
Its large grain size makes it perfect for
sprinkling on top of meat, where it
releases a kind of flavor. Kosher salt
dissolves quickly, making it perfect allpurpose cooking salt. However, most
kosher salt does not contain any added
iodine and only rarely any anti- caking
agents. Despite the name, all Kosher salt
is not certified Kosher. Rather, it is used
in the koshering process, when surface
fluids are removed from meat through
desiccation.
3. Sea salt: It is harvested from evaporated
sea water and sea salt is usually
unrefined and coarser-grained than table
salt. It also contains some of the
minerals like zinc, potassium and iron
which give sea salt a more complex
flavor profile.
4. Himalayan pink salt: Himalayan pink
salt is the purest form of salt in the
world, harvested by hand from Khewra
salt mine in the Himalayan Mountains
of Pakistan. Its color ranges from offwhite to deep pink. It is rich in minerals,
contains the 84 natural minerals and
elements found in the human body
which gives it a bolder flavor than many
VOLUME NO. 16, ISSUE NO.10

other salts, used as a cooking and finishing
salt. Un-processed pieces of Himalayan salt
often appear in shops as lighting purpose.
5. Celtic sea salt: Also known as selgris (French
for "grey salt"), Celtic sea salt is harvested
from the bottom of tidal ponds off the coast
of France. Celtic salt is moist, with chunky
grains, looks like grey hue colour and tastes
brine. It is mostly used on fish and meat as
both a cooking and finishing salt.
6. Flower salt: Flower salt, is harvested
manually from tidal pools off the coast of sea
especially in Brittany, France. It is a paperthin salt delicately drawn from the water's
surface, with help of traditional wooden
rakes. Because of its scarcity and labour
intensive harvesting, flower salt is the most
expensive salt. It contains high mineral
content has blue-grey tint, used as a finishing
salt for adding an impressive dash of flavor
to meat, seafood, vegetables, even sweets
like chocolate and caramel.
7. Black salt (Kala Namak): Kala namak or
Black salt is a Himalayan salt with reddishblack color, tastes pungent salty with a faint
sulphurous aroma of eggs. It is processed by
packing in a jar with charcoal, herbs,
seeds,barks and burnt in a furnace for 24
hours which is further cooled, stored and
aged. It's often used in vegan and vegetarian
dishes to give egg-free dishes the taste of
egg.
8. Flake salt: Flake salt is thin and irregularly
shaped with bright color mainly harvested
from salt water through evaporation, and
boiling process. Crunchy flake salt dissolves
quickly, resulting in a pop of flavor used as
a finishing salt especially in meat.
9. Black Hawalian salt: Black lava salt or black
Hawalian salt is harvested from the volcanic
islands of Hawali, It gets its deep, black
color from the addition of activated
charcoal. Black Hawaiian salt is coarsegrained, crunchy, and mostly used for
finishing pork and seafood.
10. Red Hawailan salt: Alaea salt or Red
Hawailan is an unrefined salt, gets its name
and color from the reddish, iron-rich
volcanic clay alaea. It gives an attractive
finish and robust flavor to seafood and
meat.
11. Smoked salt: Smoked salt is one of the best

15
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salt used for flavoring meat products
and vegetables, it adds an intense smoky
flavor to dishes. Salt is slowly smoked up
to two weeks over a wood fire (usually
hickory, mesquite, oak wood).
12. Pickling salt: Used for pickling and
brining, pickling salt does not contain
any added iodine, anti-caking agents or
any trace minerals of sea salt, addition
of salt may cause discoloration of the

7.

preserved food.

References
WHO issues new guidelines on sodium and
potassium Retrieved on 31January 2013
Bloch, David. Economics of NaCl: Salt made
the world go round. Mr Block Archive. Retrieved
19, December 2006
A brief history of salt Time Magazine. 15
March 1982, pp. 37–38.ISBN 978

GENETICS AND PLANT BREEDING

Organic Breeding in Blackgram: Need and Prospects
A. Kavitha Reddy
S.V. Agricultural college, Tirupathi- 517502, Andhra Pradesh, India

Blackgram is a widely grown grain
legume in India and belongs to the family
fabaceae.
It
assumes
considerable
importance from the point of food and
nutritional security. Among all pulses,
blackgram accounts for 13 per cent of total
pulse area and 10 per cent of total pulse
production in India with an area of about
5.44 M ha, production of 3.56 M t and
productivity of 604 kg ha -1. Andhra Pradesh
is one of the major blackgram growing states
of India with an area of 3.81 lakh hectares,
production of 3.13 lakh tonnes and
productivity of 821.5 kg ha -1 (Anonymous,
2017-18).
Organic farming is a holistic production
management system which promotes and
enhances agro-ecosystem health, including
biodiversity, biological cycles, and soil
biological activity. It emphasizes the use of
management practices in preference to the
use of off–farm inputs. Globally, there is
growing awareness of the adverse impact of
chemical inputs on the soil, environment and
human health. This has prompted both
developed and developing countries to shift
towards organic farming and organic food
products.
The global demand for organic products
is growing at 20-25 per cent per annum and
in India at 40-50 per cent. Hence it is
imperative to evolve an alternative
technology of organic farming that provides
reasonable yields while restoring the fertility
of soil during transitory period (Britto and
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Girija, 2006).
In the world, 37.5 M ha-1 of area is under
organic agricultural management. India ranks
9th among the top ten countries in terms of
cultivable land under organic certification and
11th in organic product exports. The total area
under organic certification in India is 5.71 M ha-1
(APEDA, 2015-16). India produced around 1.35
M t of certified organic products in variety of food
products (APEDA, 2015-16).
The yield potential of blackgram is very low
because of the fact that, the crop is mainly grown
in rainfed conditions with poor management
practices and the other constraints of blackgram
production include non availability of location
specific varieties, susceptibility to moisture
stress, insect pests and diseases. This necessitates
the need to breed cultivars specifically suitable
for organic management to recover higher yields
and to cope up with global food requirements
emphasizing the importance of selection in the
target environment. Therefore, the present
genotypes need to be evaluated under organic
management
conditions
to
know
their
performance. This highlights the importance of
selection in the target environment is crucial for
the identification of superior genotypes for the
respective environments.
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Dianthus caryophyllus
Short-lived perennial grown as an
annual for their 1-inch diameter flowers and
mild, spicy scent. Leaves are opposite and
basal, usually with ciliate margins, and
medium green. Petals are deeply toothed
toward the tips and rose lilac in color with a
purplish center. Their flowers may be
fringed; solid or bicolor; and red, pink, white,
or purple in color.

night. High temperatures will reduce crop time
during this stage but will increase stretching.

Plug plant production
Stage 1: Allow 3 to 4 days for radicles to
emerge at 70 to 75 degrees F, and maintain
about 95 percent relative humidity. Keep
ammonium levels at less than 10 parts per
million.
Stage 2: As cotyledons emerge, reduce
relative humidity levels, increase day
temperature to 65 to 70 degrees F, and
decrease night temperature to 60 degrees F.
At this stage, begin fertilizing with 50 parts
per million nitrogen using a 14 0 14
formulation or any other low ammonium
fertilizer source twice weekly.
Stage 3: Reduce temperatures to 60
degrees F during the day and 55 degrees F at

Nutrients
 FYM 5 kg, 40:20:10 g/m2 NPK
 Irrigation twice in a week
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Keep the substrate pH at 5.8 to 6.2 and
EC at less than 2.0 mhos per centimeter.

Fertilize at 100 parts per million,
alternating between a 20 10 20
formulation and a 14 0 14 formulation.
Stage 4: Transplanting at spacing of 30x30


cm

Intercultural operations
 Pinching – 40 and 60 days after
transplanting
 Deshooting – after removing side shoots
6-10 shoots per plant
 Disbudding – terminal bud is removed
and lateral buds are retained
Harvest
 Local market - when 2 flowers opened
and others show colour

Distance – 50% flowers show colour
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Yield – 200-300 flower stems/m2/year
Field standards:
Minimum distance
Foundation Certified
300
Fields of other varieties 600
600
300
Fields of the same
variety not conforming
to varietal purity
requirements for
certification
Contaminants

Specific requirements
Factor
Off types
**Plants affected
by designated
diseases

Minimum
permitted (%)
Foundation
0.050
0.10

Certified
0.10
0.20

*Standards for off types shall be met at
and after flowering and for designated
disease at final inspection
**Designated disease shall be mosaic
virus
Seed standards:
Pure seed
(minimum

Foundation
97.0%

3.0%
Inert matter
(maximum)
Other crops seeds 10/kg
(maximum)
5/kg
Weed seeds
(maximum
75%
Germination
(minimum)
8.0%
Moisture
(maximum)
For vapour-proof 6.0%
containers
(maximum)

Certified
97.0%
3 0%
20/kg
10/kg
75%
8.0%
6.0%

Periwinkle
Botanical name: Catharanthus roseus
Linn. Belongs to the family Apocynaceae
An erect herb, much branched, annual
or perennial herb, 30-90 cm. height,
probably native to Malagasy, occasionally
found wild but mostly naturalized up to an
altitude of 1300m. and commonly grown in
gardens throughout the country. Leaves
July, 2020

oblong-elliptic, acute, rounded apex, glossy,
slightly foetid; flowers fragment, white to pinkish
purple in terminal or axillary cymose clusters;
follicle hairy, many seeded, 2-3 cm long; seeds
oblong, minute, black.
CIMAP, Lucknow developed two verities of
periwinkle




Nirmal- resistant to collar rot & root rot
Dhawal- resistant to die-back
Prabhat - HAU

Climatic requirements
 It prefers light, well drained, sandy loam.
A mild tropical climate and well
distributed rainfall of 100 cm per annum
Propagation - seeds or stem cuttings.
Seed rate
 Fresh seeds (1kg/ha) sown in beds and
transplanted
 The seeds (2.5kg/ha) mixed with sand
can also be sown directly in the field.
Transplanting and care
 Spacing - 30×45 cm - 74,000
plants/hectare.

80 kg nitrogen/ha, phosphorous and
potash at 40 kg/ha.
Plant protection
 Adding BHC (0.5%) to the soil before
planting protects the seedlings.

A little-leaf disease due to Mycoplasm
like organisms was observed. Spraying
tetracycline hydrochloride (100ppm) is
beneficial.

Periodical spraying of Diethane Z-78
controls Die-back, bud rot and other
fungal infections.
Harvest
The crop becomes ready for harvest of roots
after one year. Two leaf strippings can be taken,
the first one after 6 months and the second after
9 months of sowing. Aerial parts are cut and the
soil is ploughed for harvest of roots. Fruits are
collected without damage.
Plant part
Roots
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Yield (kg/ha)
Irrigated
1500 kg/ha

Rainfed
750 kg/ha

VOLUME NO.16, ISSUE NO.10

ISSN No.:2321-7405
Stems
Leaves

1500 kg/ha
3000 kg/ha

1000 kg/ha
2000 kg/ha
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In recent years, technology transformed
the agriculture and has rapidly changed the
industry. In 2015, the industry’s investment
in technology reached a whopping $4.6
billion—and that was three years ago!
However, country population is continuing to
grow, which has the budding effects on
resource availability. In recent studies
projected industry’s output must increase by
60% by 2030.
How do we do it? Specially in the context
of Indian agriculture is a biggest question. To
answer this we need to look at few facts and
figures. India is a land of contradictions. The
country produces 11 percent of total global
agriculture and, at the same time, is host to
the world’s largest number of malnourished
people.Agriculture and its allied industries
provides livelihoods for more than half of the
Indian population, most of themsare small
and marginal farmers, yet a majority of
government agricultural incentives benefits
medium- and large-scale farmers.Despite of
India’s tremendous successes in the
modernization of agriculture, small farmers
have been cornered. The average debt of a
farming household has grown fivefold in a
decade, while increase in farm incomes have
not matched which resulted in more than
300,000 Indian farmers suicide since 1995.
By taking considerationintricacy of
Indian farming, we can say no single policy
change or technology shift will help the
country toward its dual goals of raising
income for smallholders and continuing to
strengthen the competitiveness of Indian
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agriculture, but the digital transformation of
agriculture occurring globally holds some
promise for progress.

Using digital innovation in the ‘income
revolution’
Starting with food deficiency in the 1960s,
India has not only, conquered hunger and
achieved a status of food sufficiency, but also now
at a stage to export any quantity of food that the
world may require. So, India at a stage where the
high production resulting in surpluses across
several subsectors of agriculture and certain
segments of agriculture commodities has actually
resulted in a distinct flip of the markets, where
the supply is more than the demand and farmers
are not able to get good prices. The story is that
India now needs to bring equilibrium between
the demand and supply. India needs to focus on
markets. India would like to liberalize
agriculture, make it more market friendly, so that
it is the demand and the prices that become the
incentive for the farmers to produce what
domestic or export markets demand.
That means India need take a step away from
the Green Revolution, or the White Revolution
that refers to milk, and talk of an “income
revolution” that is able to capture the entire value
chain right from research up to the stage where
the farmers are able to realize money in their
pockets. If Indiawantsits farmers to become
entrepreneurs, then they must realize net positive
returns. As India do this, it also have learned the
lessons
of
the
Green
Revolution—that
sustainability and natural resource management
practices are very important.
Transition of income revolution, moving
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from productivity centric tofarmersincome
centric but doesn’t leave the productivity out,
though. From achieving higher productivity,
you release land and resources that can be
shifted to higher-value crops like fruits and
vegetables, and to livestock. Everyone need
efficiencies in productivity and reduced
production costs, but they also need effective
monetization of farm produce. Within this
transformation, Indians are seeing digital
innovation enable critical shifts. India is very,
very clear that digital technology is the
present and the future.
For example, India is transforming its
extension system so that its manpower-based
system is augmented by information and
communication technology (ICT). India had
a robust extension system in the 1980s to
1990s, but it has gone weak now—manpower
extension needs to be strengthened. With
smart use of ICTs, Indian government can
drop the cost of the extension system and
make it more efficient and effective.
India is also improving Its market-led
crop insurance scheme with digital
innovations. Indian government is using
geotagging, satellite data, and drone
technology
to
verify
crop-cutting
experiments and improve intelligence on the
area insured. Crop-cutting experiments used
to be manual. Government now using
geotagging and geoimagery to build these
data, and hence the credibility of data for the
insurance agency has gone up substantially.
Similarly, area disputes are being settled
using satellite images and drone technology.
Digital technology improved reliability of the
data and made settlement of crop insurance
faster and easier than ever.
Marketing of agricultural produce is
another very important structural weakness
in India that is being changed through digital
innovation. In the 1960s Indian government
set up organized wholesale markets called
APMCs, Agricultural Produce Market
Committees; marginal farmers who produced
small lots could not access them without
depending on intermediaries. It is been
observed over the last 50 years since the
APMC came into existence that the traders
and the commission agents working within a
particular APMC had developed monopoly
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practices so that farmers were not benefited by
transparent pricing.
Now Indian Government constructing a new
market architecture whereby India will have a
foundation of retail agriculture markets (within
the proximity of five or six kilometers from the
farm gate), which full fill the need of wholesale
market APMCs, and also link to global markets.
But what is more important than increasing the
direct reach of these markets is their integration.
Government can virtually integrate these
physically dispersed APMCs by using electronic
technology. The Electronic National Agriculture
Market, eNAM, integrates the physically
dispersed markets, the universe of players’
increases, and traders begin to transparently bid
for the lots of produce. Government has seen that
where eNAM is used, cartelization has begun to
break down. As a metric of success, the number
of bids per lot has increased from 1.8 to 4.8.
Increased competition results in better price
discovery which in dew course benefit the
farmers.
A large number of digital technologies have
already been scaled up. In a country with 1.3
billion people, with 48 percent dependent on
agriculture, when we talk of scaling up, what we
mean is that you are able to reach 200 million
farmers within two or three years. For example,
India deployed massive soil health management
systems of in the world. All the farmers in the
country today get their soil tested once every few
years
on
12
parameters—on
all
the
macronutrients,
micronutrients,
secondary
nutrients, and physical and chemical properties—
and the farmer gets advised of the nutrient status.
Now India is looking forward to use a large
number of digital technologies, at the
preproduction stage, in production, and in
postproduction.

Moving from production-centric to
market-centric infrastructure
Indian agriculture is at a very interesting
crossroads. Despite the complexities and
diversities, we have a remarkable success story in
agriculture. Continuous growth in Production,
stronger export markets for agriculture, and huge
opportunity in domestic demand. India also have
an well established institutions and one of the
largest forces of human resources working in
agriculture.
The
agriculture
sector has
progressed. But here is the challenge; the
20
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majority of farmers have not. The biggest
question right now is how to give
opportunities to the smallest of the
smallholder farmers.
Farmers in any nation don’t farm
because they are interested in a nation’s food
security. They farm because they are
interested in income and profitability. But if
you look at the history of large agricultural
reforms in India, they have been farm-centric
or production-centric and have not
necessarily focused on income gain for the
farmers. These reforms were extremely
important at that time. But Indian systems
are still set up predominantly for productioncentric initiatives within agriculture. What is
going to be needed is a shift from
production-focused infrastructure to a
market-centric infrastructure and giving
market access even to small farmers. This is
the right shift at the right time, and farmers
have been waiting for it. It will require
moving away from conventional farming and
toward
commercial
agriculture-from
agriculture as a welfare sector, to a business
sector.
In terms of digital innovation, India, like
elsewhere in the world, has seen the mobile
phone transform the lives of rural
households. Twenty years ago, only 10
percent of the population had any kind of
telecommunication. Now, Indians have close
to 80 percent of households with access to a
cellphone. This technology revolution has
been driven by the people themselves, and it
is especially benefiting smallholders and the
poorest of the poor. There are many live
illustration of how the new digital
innovations, which we primarily think of as
having created efficiencies for larger farming
operations, have been also benefiting the
very poorest farmers.
As an example, important impacts of
digital innovation are being seen in the use of
data to inform decision making, policy
making, and operational efficiency of
governments at both federal and state levels
in India. Historically, most of the emphasis
was on data collection, not data utilization,
with a focus on production data. So, state-bystate, Departments had a tremendous
amount of data, but they have gaps, and they
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aren’t using what they have well. they have a lot
of crop-cutting data, for instance, but they often
don’t know how much the farmer is earning.
Ideally, government would have the data to
understand a potential income gap, not just a
potential yield gap. But in general, Governing
bodies are being more intentional about the data
they need and how they use it to make good
decisions. Indians are making the shift from
“what data” to “data for what.”
Farmer Producer Organizations (FPOs) have
addressed tremendous growth in the last fourfive years, as a result of digital innovations. The
number of FPOs is growing at nearly 18 percent
per year in India right now. One of the biggest
challenges of this kind of aggregation of farmers
was lack of transparency within that group, and
digital has kind of solved it in a way. India is
witnessing fascinating examples of about 30
percent of its FPOs selling their produce through
electronic trading platforms.

Digital opportunities are there, but
there are still major challenges
There are several reasons why the doubling
of farmers’ incomes should succeed. In fact, if you
are talking about net farmer income per square
meter, you could well treble or quadruple it. The
first reason is the private sector-seeking profits.
Now, there isn’t a sector as complex as
agriculture, particularly Indian agriculture. In
Indian agriculture, you are under-technologized,
your lands are fragmented, and there’s a strong
nexus between economics and politics at the
ground level. It takes bravery to jump in there
and try and make some value out of it.
But this is changing. In the recent past, there
was an under saturation of investment in many
areas of the Indian economy. Money found its
way into software or cars or anything other than
agriculture, because there was an ease of doing
business and better returns. Now many other
sectors in the country are flattening out their
growth curves, and agriculture is finally finding
its place. Another reason for success lies in the
political imperative. There are only so many
decades that you can talk about volumes of
production. Eventually, when 60 percent of the
working population says, “We are looking for
fattening our own wallets,” then the political
imperative and the political dialog also change in
that direction. Now, all these factors put together,
we are seeing that in the last few years, it’s
21
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becoming easier to draw money, draw
technology, draw talent-the toughest being
the last one-into Indian agriculture.
But there are challenges. Let us look at
eNAM, for example. It is a laudable objective
that has been well executed. But in spite of
the alternative markets, the farmer is not
exactly free to sell where he wants to sell. We
need to remember that the farmer is in debt
to the local money lender, and this governs
the sale of the farmer’s produce. The money
lender wants price opacity, whereas the
system wants price transparency. Also, even
after the deal is struck through eNAM, the
goods have to move, and the money has to
move. In many places there is still a
stranglehold of the trader. So, even though
it’s an excellent example of digital innovation
having impact, we need larger penetration to
break the nexus of the money lender.
As Way forward India need to focus on
following tools that can enable its farming to
be futuristic
IoT(Internet of Things)
The IoT is disrupting the agriculture
industry in a good way. In fact, there is
extreme potential for using the IoT within
the food sector. According to a report by
Cisco, there is an estimated $14.4 trillion in
value at stake with the emergence of IoT
alone. The IoT is simplifying and
streamlining the collection, inspection and
overall distributing of agricultural resources
using sensors on equipment and materials.
Drones and Crop Monitoring
When you are working in your garden,
you can typically see all of your plants at
once, but farmers work in fields that span
hundreds of acres meaning the only way
they’ve been able to get a bird’s eye view is
from a plane. Imagine the return on
investment if farmers could visualize their
crops using an aerial source without having
to charter a plane. Drones are being used for
crop monitoring widely across the U.S. as a
means to combat drought and other harmful
environmental factors. Drones that produce
3D imaging can be used to predict soil
quality through analysis and planning seed
planting patterns.
Drones are also being used to spray
chemicals on crops while being careful not to
July, 2020

penetrate groundwater. Recent studies have
shown that drones can increase the speed of
spraying by five times compared to other types of
machinery. In Indian context it might not
possible with individual farmers like US farmers
but community level crop monitoring is possible
and government and few organizations like Tech
Mahendra, ITC Limited knows this exactly and
Implemented this concept in the name of Custom
hiring centers in many parts of the country and
these technologies getting appreciation from the
farming communities.
Farming and Robotics
Much like using robots and artificial
intelligence in other industries, robotics within
agriculture would improve productivity and
would result in higher and faster yields. Such
robots like the spraying and weeding robots
recently acquired by John Deere can reduce
agrochemical use by an incredible 90%.
Other startup robotics companies are
experimenting with laser and camera guidance
for identifying and removing weeds without
human intervention. These robots can use the
guidance to navigate between rows of crops on its
own, reducing the manpower behind it. Other
companies are creating plant-transplanting
robots that add a new level of efficiency to
traditional methods and finally, automation is
being tested for fruit-picking and nut harvesting,
something that has always seemed to be too
delicate for robotics in the past.

Machine Learning and Analytics
Perhaps one of the most innovative pieces of
the digital transformation is the ability to use
machine learning and advanced analytics to mine
data for trends. This can start way before the
planting of the seed, with plant breeders.
Machine learning can predict which traits and
genes will be best for crop production, giving
farmers all over the world the best breed for their
location and climate.
Machine learning algorithms can also be
used within the manufacturing aspect of
agriculture, where consumers purchase their
products. These algorithms can show which
products are being purchased the most and which
products are falling under in the market, thus
creating proficient and effective forecasts for
future farming.
Many believe that the future of agriculture
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depends on its digital transformation.
Farmers will benefit from each of these
digital transformation trends in agriculture,
giving them freedom from concerns over the
environment, a better yielding crop and the
ability to manage their crops in new and
efficient methods. As our population
continues to grow, our agricultural methods
must grow with it. It’s time to take advantage
of the technology we have at our disposal to
put food on our table and create peace of
mind for our farmers.
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Abstract
The analysis of growth is usually used in
economic studies to find out the growth and
trend of a particular variable over a period
and used for making policy decisions. The
objective of the study was to analyzed the
growth in area, production and productivity
of coffee and tea was estimated using
compound growth rate and co-efficient of
variation function. The required secondary
time series data were collected through Food
and Agricultural Organizationfor a period of
30 years (1988 – 2017). Growth rates
revealed a significant positive growth in area,
production and productivity shows that this
crops have higher demand in future. It is
necessary to explore the possibility of
expansion of coffee and tea cultivation in the
backward hilly tracks of non-traditional area.
Key words: Production, CGR, CV,
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Instability.
Introduction
Coffee and tea is one of the important and
widely consumed beverage in India after water.
Coffee and tea being cheap, affordable and
addictive in nature nearly 90 per cent of Indian
households is regular tea drinker. India and china
are the major tea exporters in the world. India
has 12 per cent share of world tea exports and is
the seventh largest coffee producer in the
world.The destinations which account for the
major share of exports for Indian tea are
developed countries including Australia, Russia
and the United States and for coffee are Italy,
Germany and Belgium.

Methodology
The study was based on the secondary data.
The secondary data on area, production and
productivity of coffee and tea were collected for
23
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the years 1988 to 2017.The data was collected
from the Food and Agricultural Organization.
The data were collected from secondary
sources subjected to appropriate analytical
techniques in order to arrive at a meaningful
conclusion. Keeping in view the objectives
the following analytical techniques were
employed in the present study.
 Growth rate analysis
 Instability analysis
Growth rate analysis
The growth rates were used to measure
the past performance of the economic
variables. The growth model of exponential
was used to study the growth in terms of
area, production and productivity of coffee
and tea. Compound growth rate was analyzed
by using exponential growth function as
given below
Y= abt
Where,
Y=Area/Production/Productivity
of
coffee and tea
t=Time variable
b = Regression coefficient
a=Intercept
The compound growth rates ‘r’ was
computed by using the formula
CGR (r) = [Antilog (log b) -1] * 100
Where,
r = Compound growth rate
2.2. Instability analysis
The degree of instability in area,
production and productivity of coffee and tea
were measured by using coefficient of
variation.
Coefficient of variation (CV) = × 100
Where,
= Standard deviation; = Arithmetic
mean; X = Variable; n = Number of
observations.

Results and Discussions
The compound growth rate of area,
production and productivity was evaluated.
The exponential functional form was
employed to compute the growth and CV was
used to measure the variance. The findings
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for the above analysis are presented in Table 1.
Table 1 CAGR and CV on Area, Production
and Productivity of Coffee and Tea in India
Co- efficient of
Variation
Coffee Tea
Coffee Tea
Area
2.57** 2.45** 22.39 14.00
Production 2.75** 2.24** 24.34 20.77
Productivity 1.78* 2.03** 12.25 9.38

S.
Particulars
No
1.
2.
3.

CAGR

Note: *denotes significant at 5% level
**denotes significant at 1% level
From the table 1, the results revealed that
coffee and tea have annual growth rate of area
was 2.57 and 2.45 per cent per annum and
significant at one per cent level, growth rate of
production was positively significant at 2.75 and
2.24 per cent and the growth rate for productivity
was 1.78 and 2.03 per cent and it was positively
significant. The results of the study on the annual
growth rate have shown the positive and
significant values indicating vast potential for
cultivating the coffee and tea crop in all over
India. The results on coefficient of variation
revealed that production exhibited high
variability with co-efficient of variation at 24.34
and 20.77 per cent against the variability of area
(22.39 and 14.00 per cent) and the variability of
productivity (12.25 and 9.38 per cent).
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Farmers have to constantly monitor
population of pests in a given area to decide
the amount and types of pesticide used on
their crops. They usually use pheromone
based traps in their fields to monitor pest
population. These traps are periodically
visited and inspected by the farmers, who
then count the number and types of pests
found on them. These counts help farmers in
deciding the right amount and types of
pesticide to use. However, a major drawback
involved in this method is the amount of
labour involved in manually removing and
inspecting all the cards from the various
pheromone traps.
New technological innovations resulted
in developing the new ways in the pest
management paradigm. Automatic record
systems using a camera designed to record
the periodicity of pheromone trap catches
and automatically transfer the images to a
host computer where an image processing
technique can count the insects. Advances in
image processing and computational power
now make it possible to automate the
classification and counting of pests in
pheromone-based traps (Ding and Taylor,
2016). The Internet of Things (IoT) has been
helpful in enabling pest traps capable of
wireless communication with cloud servers.
This allows information specific to each trap
(such as pest activity, bait levels, and
ambient environmental conditions) to be
sent to a cloud server for real-time analysis.
The analysed information can then be used
to make data driven decisions, facilitating
better
decision
making
for
pest
management.Addition of pest detection
system to traditional pest traps, the pest
management process can be improved as
real-time data facilitates a better response to
pest infestations.
VOLUME NO. 16, ISSUE NO.10

One of the most successful smart pest
detection systems is Trapview, a pest
management system which came on to the
market in 2013. The standard Trapview system
uses four cameras to capture images of the inside
of a pheromone based trap. These images are
then uploaded to a cloud server for processing.
Each trap has an internet enabled SIM card
which enables wireless communication with the
cloud server. A GPS sensor in the trap provides
information on the location of the trap for
mapping purposes. The pests in the image are
then classified and counted through the use of
image
processing
algorithms,
and
this
information is presented to the licensed user
through a web based application, or alternatively,
a mobile application allowing awareness of the
pest situation in the field and enabling more
strategic applications for pest control.
Trapview web application offers a detailed
view of high resolution images taken from the
trap and includes some analytical features for
comparison of data over time. With the software
for automated marking and counting of pests also
alarms for pest occurrence can be triggered. It is
also possible to connect temperature and
humidity sensors for collecting local weather data
(Trapiew, 2020)
Z-traps the first widely available automatic
traps included a cellular communication unit,
integrated with the bioimpedence sensors to
detect insects. Z-traps fitted with pheromone
lures and metal zapper rods inside the plastic hut
that shocks the moths, killing them in the
process. These traps have a plastic bucket
collector to collect the large number of the moths.
These traps automatically send the data for every
24 hours to DTN AP software for retrieval
(Extension, Alabama and Auburn Univ., 2020)
The installation of smart traps in fields it
optimizes the pesticides with daily trap counts
and prevents unnecessary pesticide applications.
25
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These traps maximize the productivity with
real time trap reports each day rather than
waiting for a weekly trap counts. It saves
labour and time by making few field visits
and it covers more ground in less time.
Smart pest management systems are not
only limited to insects. Rentokil, a
multinational company in the pest control
industry has many pest management systems
that targets rats and mice. One such system,
RADAR
Connect
(Rodent
Activated
Detection and Riddance), is an electronic
mouse trap which uses carbon dioxide to kill
mice. This trap has a tube shape with two
openings (one on either side). When a mouse
enters the trap, it triggers break beam
sensors in the trap and actuators then close
the entrances of the trap. Carbon dioxide is
subsequently released into the trap, killing
the mouse within a minute. A signal is then
sent from the trap to a Rentokil server,
indicating activity in the trap, as well as the
location of the trap. A technician can visit the
trap to remove the dead mouse and reset the
trap (Rentokil,2016).

Conclusion
In this era of technology, development smart
pest traps have disruptive effect in pest
management. Replacement of traditional traps
with smart traps helps in real time monitoring
and reduces the amount of pesticides, application
of pesticides only in the areas where pest activity
is high. One of major limitations is high initial
cost involved in trap set up. These smart traps are
beneficial to the farmers holding large acreages of
land, which requires labour to monitor the traps.
So utilization of smart reduce the costs for
employing labour and also saves the time.
References
Ding, W. and Taylor, G. (2016) Automatic
moth detection from trap images for pest
management. Comput Electron Agric,123:17–28.
Extension, Alabama A&M and Auburn
univ.2020.New-Age IPM: Automatic Insect Traps
are here to help.
Rentokil.
(2016)
Radar
connect.
https://www.rento kil.com/products/connectedpest-control/radar -connect/
Trapview.
(2020).
Automated
pest
monitoring. Trapview. http:// www.trapv
iew.com/en/.

12. HORTICULTURE

Stevia is a New Emerging Crop for Medicinal Purpose
Vinit Kumar Meena*MithleshKumariMeena**Jitendra Tak* and Santosh Lal Jat*
Ph. D. Research Scholar, Deptt. of Horticulture*, Rajasthan College of Agriculture, MPUAT, Udaipur, Rajasthan,
Ph.D. Scholar,Deptt. of Horticulture**, Rajasthan Agriculture Research Institute, Durgapura, Jaipur, Rajasthan

Stevia is the new emerging alternative
source of calorie free sweetener having no
carbohydrate and fat. It is 20 to 30 times
sweet than cane and beet sugar, highly
nutritious, delicious, non-toxic and nonadditive sugar. It also enhances the flavour,
helpful in digestion, weight reduction, anti
oxidant, prevents dental caries and having
antimicrobial and anti-plaque properties,
increases mental alertness, increase energy
levels but does not affect the blood sugar
level, therefore key-source sweetener for
diabetic world. Besides, Stevia can be used in
hypertension, hypoglycemic, helpful in skin
toning and healing, tobacco and alcohol
cravings and a tonic for pancreas. It can also
be used as alternative source of sugar for
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food confectioneries, bakeries, fruit juices, jams,
biscuits, chocolates vegetables and other food
stuffs.

Brief Introduction of Stevia
Stevia is a native plant of South
America.Botanicallyis
known
as
Stevia
rebaudianaas well its belongs in family
Compositate/ Asteraceae. The native Guarani
tribe had known for centuries the unique
sweetening power of its leaves and other
medicinal properties. Stevia has an alternate leaf
arrangement and herbaceous growth habit with
flowers arranged in indeterminate heads. The
flowers are small and white with a pale purple
throat. The pollen can be highly allergic
They called the plant "kaa he-he" which
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translates as "sweet herb" and used it as
sweetener for their green herbal tea"mate"
and other domestic purposes as a flavor
enhancer. In due course, it was introduced to
settler. By now, Stevia is being consumed in
Japan, Brazil, USA, Argentina, China,
Canada, Paraguay and Indonesia.

Why Present in High Quantiy Sugar
Stevia derives its sweetness from
diterpene glycosideseight in number (steviol
glycosides). These are synthesized, at least in
the initial stages, using such the same
pathway as gibberellic acid, an important
plant hormone. In stevia four major steviol
glycosides
are
present:
stevioside,
rebaudioside A, rebaudioside C, dulside A,
Propagation Technique of Stevia
Plants
Stevia plant is propgated through seed
as well as clonal propagation. In the wild,
Stevia regenerates from seed, under
cultivation, Stevia can be propagated by seed,
by tissue culture and by vegetative cutting
(and plant separation). Seed germination is
noted very poor, due to infertile seed. Some
plant varieties/selections produce virtually
no viable seed due to their selfincompatibility. In vegetative propagation
the rooting of plant stems touching the
ground and from regeneration at the base of
the plant (crown division). Since germination
rates are poor and seedlings are very slow to
establish, it is best grown as an annual or
perennial
transplanted
crop.
Clonal
propagation is practical. For small scale
production, but is probably not economically
viable for large scale Stevia production in
those regions wherelabour costs are high.A
planting density ranging from 40,000
plants/acre has been found suitable for
maximum production and is recommended
by our centers. Leaf yield increased with
increasing density up to 83,000 and 1,11,000
plants per ha for the first year of production.
In Canada, a plantPopulation of 1,00,000 per
hectare is recommended. Densities of 80100,000 plants per hectare on row spacing of
45-65cm are generally recommended.
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For stevia Success Grow, Using Suitable
Soil, and Climate
Stevia plants do best in red soil, alluvial soil
or sandy loam with a pH range of 5-7.5. Since the
feeder roots tend to do be quite near the surface,
it is a good idea to add compost for extra
nutrients if the soil is sandy. Besides being
sensitive to cold during their developmental
stage, the roots can also be adversely affected by
excessive levels of moisture. So care should be
taken not to over water them and to make sure
the soil in which they are planted drains easily.
Most organic fertilizers would work well, since
they release nitrogen slowly.
Harvesting of stevia plant
As stated above, harvesting must be
commenced before flowering begins. Stevia can
grow upto a height ranging from 60-75 cms (upto
1 meter). When the time does come to harvest,
the easiest technique is to cut the branches off
with pruning shears before stripping the leaves.
Risks Associated with Stevia Use
Despite stevia is a great option for diabetics,
some people might react to it with high blood
sugar. It is important to understand the concept
of individualism and consult with a doctor before
using stevia for diabetes. It is important to
monitor body when using stevia and make sure to
use a glucose meter frequently.
Stevia is mixed with different ingredients
that might cause sensitivity for different people.
For instance, sugar alcohols, which are the main
additives to stevia, can cause bloating, nausea,
diarrhea, and abdominal cramps. Erythritol,
which is a type of sugar alcohol that is mostly
added to stevia, poses a less great risk compared
to the others.
Sale and Packaging
Stevia for diabetes is readily available in
shopping stores and grocery stores. It is
commonly sold under the following brand name:
PureVia, Sweet Leaf, Truvia, Sun Crystals,
EnlitenRebiana, Stevia Steviacane and Stevia
Extract Raw.
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13. HORTICULTURE

Vegetable Crops: A potential source for
Nutraceuticals
Sonali Agrawal & Jitendra Kumar Tak
Ph.D. Scholar, Department of Horticulture, Rajasthan College of Agriculture, MPUA&T, Udaipur

Introduction
Vegetable crops are rich source of
biologically active nutraceutical compounds
as well as forms a major part of human diet.
Fruits and vegetables are suitable alternative
for curing diseases as they possess high
nutritional as well as therapeutic values. The
term "Nutraceutical" was derived by
combining the terms "Nutrition" and
"Pharmaceutical" in 1989. It can be defined
as any compound which provides health
benefits including the prevention and
treatment of disease.

Different nutraceutical compounds
or phytonutrients found in
vegetables are as follows:
Carotenoids: Carotenoids are fat
soluble pigments found in all higher plants.
They act as antioxidants as well produce
immune system benefits and prevents
cardiovascular diseases. Carotenoids are
broadly classified as Carotenes lacking the
oxygen and Xanthophylls which contain
oxygen which includes cryptoxanthin,
canthaxantin, zeaxanthin and astazanthin.
Lycopene: Lycopene acts as a
July, 2020

neuroprotective, antiproliferative, anticancer and
hypocholesterolemic agent.
Catechins: The catechins possesses chemo
protective activities. Green tea (Camellia
sinensis) is a good source of catechins.
Glucosinolates: The major glucosinolates
are present in the vegetables of Cruciferae family.
Various isothiocyanates, dithiolthiones and
sulforaphane are the products of glucosinolates
that are involved in blocking enzymes which are
responsible for tumourous growth in liver, lung,
breast and gastrointestinal tracts.
Indoles: These compounds acts as
anticarcinogenic as they interact with vitamin C
and their complexes bind with chemical
carcinogens. Detoxification of enzymes is also an
important function of indoles.
Isoprenoids: Essential oils, found in the
gummy exudates (oleoresins and latex) of many
plants forms a major natural source of
isoprenoids. These neutralizes free radicals and
thus forms a major part of traditional herbal
remedies.
Lipoic acid and Ubiquinone: They act as
a protectant of both Vit E and Vit C as these can
function in both lipid and water phases. These
are quite helpful in liver detoxification activities
as they protects catalase and glutathione.
Phytosterols: These compounds helps in
prevention of cardiovascular diseases as well as
proved to be effective in blocking the
development of cancer in various organs
especially colon, breast and prostate glands. The
major source of these includes green and yellow
vegetables and their seeds.
Phenols: Phenols are the phytonutrients
responsible for the blue, blue-red and violet
28
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colorations to berries, grapes and purple
eggplant. They play a major role in antiinflammatory activities and protects the
tissues from oxidative damage. Flavonoids,
anthocyanidines and isoflavones constitutes
the subclasses of phenolic group.
Flavonoid: A subclass of phenols that
posseses antiinflammatory, antiallergic,
hepatoprotective, antithrombotic, antiviral,
and anticarcinogenic activities. These helps
in protection of vascular system. Quercetin, a
bioflavonoid, present in onion and garlic
helps in protection against cancer and heart
diseases.
Isoflavones: A subclass of phenol
found in beans and other legumes and it
functions effectively in blocking enzymes
promoting tumor growth. The incidence of
cancers is rare in people who consume
soybean rich diet.
Anthocyanins:
Anthocyanins,
compounds responsible for the orange, blue,
purple and red color of the plants. These
compounds possesses high antioxidant
activity.
Limonoids: These forms a subclass of
terpenes that is found in the peel of citrus
fruit, which protects lung tissue and prevent
breast cancer that responses to oestrogen.
They chemotherapeutically acts by induction
of both Phase I and Phase II detoxification
enzymes in the liver.
Thiols: Thiols comprises of sulfurcontaining phytonutrients present in garlic
and cruciferous vegetables.
Tocotrienols and Tocopherols:
These compounds naturally occur in grains
and palm oil. The former can suppress
growth of breast cancer cells growth while
the later helps in lowering down the
cholesterol level.
Lutein: Lutein is also a very common
carotenoid. It acts as a good nutritional
additive for our eyes and skin. Its antioxidant
activity counteracts radical damage.
Nasunin: Nasunin is mainly found in
the skin of Brinjal. It is responsible for the
dark pigment in the fruit of the brinjal which
protect it from adverse effects of the sun.
Prebiotics: Prebiotics are short-chain
polysaccharides which functions by altering
the composition or metabolism of the
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digestive system microbiota. Vegetables like
chicory roots, banana, tomato, alliums are rich in
fructo-oligosaccharides.
Nutraceutica Vegetable
s
l compound
Carrots,
Beta carotene
pumpkins,
sweet
potatoes,
Winter
squash,
watermelon
Tomato and
Lycopene
other
Solanaceou
s
vegetables,
Watermelo
n
Artichoke
Silymarin

Pharmaceutical
value
Anti-aging; anticancerous; improve
lung function

neuroprotective ,
antiproliferative,
anticancer,
antiflammatory and
hypocholesterolemic
.
protect liver cells
from free radical
damage‚ strengthen
liver cell membranes
Antifungal;
antibacterial;
antioxidant; used to
treat arteriosclerosis

Allicin

Garlic,
onion,
parsnip

Quercitin

Onion,
broccoli,
cabbage,
lettuce,
tomato

Useful in the
treatment of
progressive
Alzheimer's disease;
used in cancer and
heart disease

Sulphoraphane Broccoli

Used against breast
cancer
Reduces blood
cholesterol levels
and the risk of
cancer
Antioxidant
properties
Antibacterial

Saponin

Beans and
other
legumes

Glutathione

Cruciferous
vegetables
Onion and
Garlic
Carrot,
Pumpkin,
Cantaloupe

Allyl Sulphides
Vit A

Vit C

Kaempferol

29

Bitter
gourd,
Capsicum
Beans,

Integral for good
vision, antioxidant,
acts as skin grower
and repair
Protection of
immune system,
antioxidant
Anti-infammatory ,
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broccoli,
cabbage
Radish,
Onion
Onion,
cucumber
Celery,
Broccoli,
parsley
Celery,
Cabbage
and Lettuce
Legume
vegetables,
Broccoli
and Okra

Myricetin,
Fisetin
Luteolin
Apigenin
Isoflavonoids

Soybean

Genistein and
Daidzein

Red
cabbage
and
Broccoli
Glucobrassicin, Broccoli,
Kale
Progoitrin,
Gluconasturtii
n
Potato
Lysine,
Chlorogenic
Acid
Brinjal
Caffeic acid,
Chlorogenic
Acid
Glucoraphanin

Brinjal,
Purple
radish, red
turnip, and
red cabbage

Nasunin

anticancer
properties
Antidiabetic,
hypolipedemic
Anticarcinogenic

Angelicin,
Xanthotoxin
Ferulic Acid

Betaine
Neuroprotcetive
Anxiolytic
properties
Antioxidant,
anticancer,
antimicrobial and
anti-inflammatory
properties
Lowers risk of
breast, prostate and
lung cancer.
Anticancer
properties

Rutin

Patuletin,
Spinacetin
Hesperitin
Capsaicin

Resveratol

Parsnip

Used to trest
psoriasis and cancer
Turnip
Anti-oxidizing
properties that can
moisturize skin
Green leafy Reduces toxic
vegetables
buildup of
homocystine
Asparagus, Antioxidant,
Green Chilli cytoprotective,
neuroprotective
Spinach
Hepls in treatment
of prostate cancer
Green
Anti-inflammtory
Vegetables
Red Chilli
Anti-arthritic,
analgesic, antiinflammatory, antibacterial, immunity
booster
Red Onion Cardioprotective,
anticancer,
antioxidant

Antithyroid effects References:

Antibacterial,
antipyretic,
neuroprotective
Anti-oxidant,
cardioprotective,
anti-obesity and
anti-diabetic
properties
Antioxidant,
antiangiogenic

Arya, M.S., Reshma, U.R., Syama, S.T., and
Anaswara, S.J. (2019). Nutraceuticals in
vegetables: New breeding approaches for
nutrition, food and health: A review. Journal of
Pharmacognosy and Phytochemistry, 8(1): 677682.
Singh, S., & Devi, M.B. (2015). Vegetables as
a potential source of nutraceuticals and
phytochemicals: A review. International Journal
of Medicine and Pharmaceutical Sciences. 5: 114.

14. HORTICULTURE

Dragon Fruit and Its Health Benefits
Reethu G R1 and Ummeseema2 N
1

2

PhD Scholar and M. Sc Scholar , Dept. of Post Harvest Technology, University of Horticultural Sciences,
Bagalkot

Dragon fruit is one of the tropical fruits
under the cactus family Cactaceae. Native to
central and South America, also known as
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the Honolulu queen, whose flowers only open at
night. It goes by many names, including pitaya,
pitahaya, and strawberry pear. The two most
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common types have bright red skin with
green scales that resemble a dragon hence
the name. The most widely available variety
has white pulp with black seeds, though a
less common type with red pulp and black
seeds exists as well.

Nutrition Facts
Dragon fruit contains small amounts of
several nutrients. It’s also a major source of
iron, magnesium, and fiber.
Nutrition facts for a serving of 100
grams:
 Calories: 60
 Protein: 1.2 grams
 Fat: 0 grams
 Carbs: 13 grams
 Fiber: 3 grams
 Vitamin C: 3% of the RDI
 Iron: 4% of the RDI
 Magnesium: 10% of the RDI
Given the high amount of fiber and
magnesium, as well as the extremely low
calorie content, dragon fruit can be
considered a highly nutrient-dense fruit.

Provides Several Antioxidants

Betalains:

Found in the pulp of
red dragon fruit, these deep red
pigments have been shown to
protect “bad” LDL cholesterol from
becoming oxidized or damaged.
 Hydroxycinnamates:
This
group
of
compounds
has
demonstrated anticancer activity in
test-tube and animal studies.
 Flavonoids: This large, diverse
group of antioxidants is linked to
better brain health and a reduced
risk of heart disease.
The more antioxidants that we consume
from this exotic fruit, the tighter and younger
the skin will become. These are not only
responsible for physical ailments, but also for
the aging of skin Dragon fruit has plenty of
antioxidants that work against the free
radicals in body
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NUTRITIONAL VALUE
 Vitamin C: Important antioxidant that
helps to destroy free radicals in the body
that may cause cancer, cardiovascular
issues and other health problems. 1kg
fruit: 50% of daily vitamin -c
requirement

Vitamin B: B1: For better carbohydrate
metabolism
B2:
Recovery
and
improvement of appetite B3: Reducing
bad cholesterol and improving skin
condition

Calcium: Essential in bone formation
and
repair
and
helps
prevent
osteoporosis in old age
 Healthy fats: Seeds are high in
polyunsaturated fatty acids (omega 3fatty acid and omega -6 fatty acid)
These help to reduce triglycerides and
lowers the risk of cardiovascular
disorders.
HEALTH BENEFITS
1. Prevention of high blood pressure and
various heart diseases: There are two
main factors associated with elevated blood
pressure and cardiovascular illness: a) Stress
b) Stiffened arteries
2. Delays aging of skin cells: The paste is
also used in treating acne and sunburn
Ancient beauty practices in the southeast
Asian countries believe that making a paste
of dragon fruit flesh and applying it regularly
on the face can help in slowing down the
process of ageing, making you look younger.
The exotic fruit is commonly used in natural
remedies for beauty because of its high
antioxidant content as well as vitamins
3. Bones and teeth: Dragon fruits are great
source of calcium and potassium which work
together for improving bone cells and
prevent osteoporosis Potassium and calcium
help in maintaining bone structure
4. Eye support: Dragon fruit contains
vitamin A in the form of carotene, needed for
prevention of night blindness
5. Nervous system: Dragon fruits are high in
vitamin E and healthy fats which aid in the
formation of nerve cells
6. Digestion and metabolism: Dragon fruits
are incredibly rich in fibers which prevent
constipation, also aid in weight loss via
31
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improvement of metabolic rate. Dragon
fruit helps in improving platelet count in
dengue patients because of its
antioxidant properties. The vitamin-c
present in dragon fruit can aid in
preventing dengue hemorrhagic fever.

Reference
Sonawane M S, 2017, Nutritive and
medicinal value of dragon fruit, The Asian
Journal Of Horticulture., 12(2):267-271
Verma D., Yadav R K., Yadav M., Rani B.,
Punar S., Sharma A and Maheshwari R K, 2017,
Miraculous Health Benefits of Exotic Dragon
Fruit, Res J. Chem. Environ. Sci. Vol 5 (5): 94-96
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Watermelon Cultivation in Theri Land (Red Sand
Dune) by Using Organic Amendments and Fertigation
M. Paramasivan1 and N. Senthil kumar2
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Department of Soil Science and Agricultural Chemistry, Department of Agronomy,
Agricultural College and Research Institute, Tamil Nadu Agricultural University, Killikulam, Vallanad-628252

Theri land

Arachis hypogea are grown.
Table 1. Physico-chemical properties of soils
of red sand dune
Sl.
No.

The Theri lands (red sand
dunes) a special kind of cultivable waste
lands in Tirunelveli and Thoothukudi
districts of Tamil Nadu. These Theries are
located (77o 49’ 44” to 78o 28’ 22” E and from
8o 15’13” to 9o 11’ 0” N), to an extent of 20,171
ha (Jawahar et al., 1999). The soils have low
nutrient status, low water holding capacity,
low organic carbon content and are
susceptible to wind erosion. The sand dune
ecosystem formed in isomegathermic and
ustic regime from geogenic sand deposit
under a semi arid climate. As the soil texture
is fine sandy, it is subjected to severe wind
erosion and characterized with poor nutrient
status. Water holding capacity of this soil
very low owing to the very low clay content,
poor organic carbon content and single grain
structure (Manikandan and Subramanian,
2010). The mean annual rainfall of the study
area is between 600 to 700 mm. These
wastelands (Theries) have stabilized and
unstabilised sand dunes. The sparse natural
vegetations are mainly Borassus flabellifer,
Accacia spp. and Dodonea viscosa along
with cultivated cashew trees. In limited area
where ground water potential is high, Musa
spp., Moringa spp., Cocus mucifera and
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1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Characteristics /
Properties
I Mechanical Analysis
Clay (per cent)
Silt (per cent)
Coarse sand (per cent)
Fine sand (per cent)
Texture
II Physical properties
Bulk density
Particle density
Per cent porespace
III Chemical Properties
pH (Soil water extract)
EC (Soil water extract) (dSm1)
Available nitrogen (kg ha-1)
Available phosphorus (kg ha1)
Available potassium (kg ha-1)
Organic carbon (per cent)

Values

4.6
6.5
3.5
86.4
S
1.58
2.63
40.0
6.36
0.13
93.7
8.2
88.5
0.21

Tank silt application
Removal of tank silt and its application on
agricultural lands is a traditional activity done by
farmers for sustainability and productivity.
Application of tank silt as an amendments to the
sandy soil is economically viable for improving
the soil physical and chemical properties of soil.
Table 2. Characteristics of tank silt
32
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Soil parameters
Texture
Clay (per cent)
Silt (per cent)
Fine sand (per cent)
Coarse sand (per cent)
Organic carbon (per cent)
pH
EC (dS m-1)
Available nitrogen (kg ha-1)
Available phosphorus (kg ha-1)
Available potassium (kg ha-1)
Available Sulphur (mg kg-1)
Available Zinc (mg kg-1)
Available Copper (mg kg-1)
Available Manganese (mg kg-1)
Available Iron (mg kg-1)

Values
Clay
71.8
19.3
6.8
1.4
1.6
7.4
0.22
360
28
210
28.3
1.4
2.8
14.6
22.0

Application of tank silt to
rainfed and irrigated agricultural lands is an
age old traditional practice of South Indian
farmers to sustain the productivity of their
lands. In Southern districts of Tamil Nadu,
until the recent past, it was very common
that farmers maintained an open compost pit
of their own. Such a mixture of decomposed
farm yard waste with tank silt was applied to
their dry lands once in two years. Some
farmers used to transport tank silt and farm
yard manure separately to their fields for
spreading before the onset of monsoon. Such
practices not only replenished the soil
nutrients, but also improved the moisture
retention capacity of the soil conducive for
enhanced crop production, without the need
for applying chemical fertilizers.

Fertigation
The fertigation technology is the
possible way to improve the crop production
and soil productivity for profitable farming in
constrained Theri soil. Fertigation within the
rhizosphere matches with the physiological
needs of the crop viz. root development,
vegetative growth, flower and fruit
development.
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Watermelon cultivation

Watermelon (Citrullus lanatus
Thunb.) is one of the important fruit crops grown
extensively in India. It is a major tropical crop in
south Indian states of Karnataka, Andhra
Pradesh and Tamil Nadu. India is the second
largest producer of watermelon fruit among the
Asian countries accounting to 2.48 million tonnes
from 1.01 lakh hectare with the productivity of
24.58 t ha-1 (GoI, 2017). In Tamil Nadu, the
production is 1.63 lakh tonnes from an area of
6930 ha with an average productivity of 23.52 t
ha-1 (Govt. of Tamil Nadu, 2017).
Seeds of watermelon F1 hybrid Suprit were
sown in rows of 2 m width, with 60 cm plant-toplant spacing, during the first week of November
in both years. The experiment was laid out in
Factorial Randomized Block Design (FRBD)
consisting two factors viz., organic amendments
and nutrients level. The amendments viz., tank
silt @ 100 t ha-1, composted coir pith @ 12.5 t ha-1
and farm yard manure @ 20 t ha-1 were applied
as basal doses before sowing. Different fertilizer
levels and methods of application tested in the
study were N1: 75 % RDF (soil application), N2:
100 % RDF (soil application), N3: 75 % RDE at 7
days interval (fertigation), N4: 75 % RDF at 15
days interval (fertigation), N5: 100 % RDF at
seven days interval (fertigation) and N6: 100 %
RDF at 15 days interval (fertigation).

Conventional fertilizers used in
the experiment were urea, single super
phosphate, di-ammonium phosphate and
muriate of potash, whereas, 19 kg each of N, P2O5,
K2O and KNO3 was used as the source of water
soluble fertilizer. Fertilizer was applied at 7 and
15 days intervals through fertigation treatments.
Soil treatments received the entire P2O5 and K2O
at sowing and N in two splits as basal during
sowing and at 30 DAS. Irrigation was given
through drippers to all the treatments. All
agronomic and plant protection measures were
adopted as per the guide lines of crop production
guide for Tamil Nadu (TNAU, 2015). The crop
33
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was harvested at 90 to 100 days after sowing.
Among the treatment combinations, the
tank silt application @ 100 t ha-1 along with
100 per cent recommended dose of fertilizers
(200:100:100 kg of NPK ha-1) through
fertigation at seven days interval produced
maximum number of branches (10.7),
longest vine (362.0 cm), number of fruits
plant-1 (2.6), weight of fruit (5.3 kg) and
highest fruit yield (68.8 t ha-1) with a gross
returns of 4,09,320 ha-1 and benefit-cost
ratio of 2.45. Significant built up of organic
carbon (0.52%), available N (253 kg ha-1 ), P
(16 kg ha-1) and K (218 kg ha-1) were recorded
with the application of tank silt @ 100 t ha-1
with 100 per cent recommended fertilizer
(200:100:100 kg of NPK ha-1) through
fertigation at seven days interval.

Conclusion
Application of tank silt @ 100 t ha-1 with
100 per cent NPK as 200:100:100 kg ha-1
through fertigation at seven days interval
could be recommended for higher fruit yield
of hybrid watermelon, better net return and

sustaining soil fertility in Theri land (Red sand
dune) of Thoothukudi district of Tamil Nadu.
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Introduction
Biological control is the regulation of
pest populations by the activity of natural
enemies viz., predators, parasitiods and
pathogens. Biological control consist of three
principles Introduction, Augmentation and
Conservation among which, conservation
biocontrol is widely practiced as it is easy to
understand by the growers. The biodiversity
of natural enemies depends on two
components species richness and evenness.
The different methods that are used for
conservation of natural enemies in vegetable
crops
are
vegetation
diversity,
semiochemicals, plants providing food, food
sprays, oviposition sites and shelters, mixed
diet food, banker plant, trap crops, beetle
bank, flower strips etc.
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2.

3.
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Vegetation
diversity:
Addition
of
intercropping,
cover
cropping
and
supplemental
food
sources
in
an
agroecosystem may lead to increase in
natural enemies’ abundance and addition of
lures (HIPV) may attract natural enemies in
the crop to enhance the biological control of
pest
Semiochemicals: A chemical substance
released by an organism that affect the
behaviour of other individuals. In maize,
terminal bud was infested by Rophalosiphum
maydis (Fitch) its honeydew; β-farnesene
and Herbivore Induced Plant volatiles
(HIPV) had attracted coccinellids and other
aphidophagous predators and parasitoids
(Powell et al., 2010).
Food spray: Artificial or natural food
supplements can be sprayed or dusted on to
VOLUME NO.16, ISSUE NO.10
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4.

5.

6.

7.

8.

the crop to support natural enemies in
crops where nectar and pollen are absent
or only present at low densities. In food
sprays, Typha angustifolia L. pollen
commercially sold as Nutrimite used to
promote population increases of pollen
feeding predatory mites (Adar et al.,
2014).
Mixed diet food: The reproduction of
generalist predators in crops can be
increased by providing mixed diets of
prey or mixes of prey and non prey food
sources. The survival and reproduction
of the predator, Orius insidiosus (Say)
was enhanced when diets of aphids were
supplemented with thrips as a prey
source in soybean (Butler and Neil,
2007).
Banker plant method: It is used to
breed the predators within a crop and
also used when the crop is not itself
favourable for natural enemies to
establish. Banker plant grass species,
Leersia sayanuka on rice is planted
adjacent to rice fields to attract a
planthopper, Nilaparvatha muiri. It
does not attack rice plants, and that is an
alternative host for an egg parasitoid,
Anagrus nilaparvatae, which is the
main natural enemy of BPH. So planting
of L. sayanuka would lead to improved
establishment and persistence of A.
nilaparvatae and therefore enhanced
biological control of BPH (Zheng et al.,
2017).
Flower strips: Flower strips such as
Fagopyrum sp., Lobularia sp. and
coriander produce nectar, pollen and
gives shelter which helps in the increase
of natural enemies like hover flies etc.
Selective use of pesticides: It is
essential to develop truly selective
pesticides for the conservation of natural
enemies by using active ingredients with
the least non-target activity. Undesired
side-effects of pesticides on natural
enemies could be further reduced by
adapting the timing, place and mode of
application.
Trap crop: A plant species able to
attract simultaneously both pests and
their natural enemies can be used in a
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trap cropping system for conservation
biological control program. For example,
trap plant Borage, Borago officinalis
(Boraginaceae) has been found to be
attractive to the herbivorous Aphididae and
aphid controlling bio-agents, parasitoid
Aphidius colemani and Chrysopidae (Zhu et
al., 2005).
9. Beetle banks: Beetle banks are grassy
ridges in the center of the field that provide
proximal overwintering habitat and more
rapid colonization by predators. They are
designed to provide shelter and habitat to the
natural enemies.
10. Pest in first techniques: It is the most
risky method and it requires intensive crop
monitoring and the release needs to be in
time. The predator, Phytoseiulus persimilis
is applied after the detection of hotspots of
spider mites in the sweet pepper crop. Thus
allowing the low levels of the pests
insufficient to risk crop damage and helps in
the conservation of the predators.
Considering all of the advantages rendered
by Conservation Biological Control (CBC), it must
be made state policy for the management of
dreaded insect pests.
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Introduction
Genetic map construction requires that
the researchers: (i) select the most
appropriate mapping population(s); (ii)
calculate pairwise recombination frequencies
using these population; (iii) establish linkage
groups and estimate map distances; and (iv)
determine map order.
Since large mapping populations are
often characterized by different marker
systems, map construction has been
computerized. Computer software packages,
such as Linkage1, G Mendel , Mapmaker,
Mapmanager and Joinmap have been
developed to aid in the analysis of genetic
data for map construction.
Mapping Populations
A population used for gene mapping is
commonly called a mapping population.
Mapping populations are usually obtained
from controlled crosses. Decisions on
selection of parents and mating design for
development of mapping population and the
type of markers used depend upon the
objectives of experiments, availability of
markers and the molecular map. The parents
of mapping populations must have sufficient
variation for the traits of interest at both the
DNA sequence and the phenotype level. The
variation at DNA level is essential to trace the
recombination events.
Selection of parents for developing
mapping population: Selection of parents
for developing mapping population is critical
to successful map construction.
Types of mapping populations:
Different types of mapping populations that
are often used in linkage mapping are: (i) F2
population; (ii) F2 derived F3 (F2:F3)
populations; (iii) Backcrosses; (iv) Doubled
haploids (DHs); (v) Recombinant Inbred
Lines (RILs); and (vi) Near-isogenic Lines
July, 2020

(NILs). The characteristic features, merits and
demerits of each of these populations are briefly
presented below:

F2 population:

Produced by selfing or sib mating the
individuals in segregating populations
generated by crossing the selected
parents.
 F2 individuals are products of single
meiotic cycle
 Ratio expected for dominant marker is
3:1 and for codominant marker is 1:2:1
Merits

Best
population
for
preliminary
mapping

Requires less time for development
Demerits

Linkage established using F2 population
is based on one cycle of meiosis

F2 populations are of limited use for fine
mapping

Quantitative traits cannot be precisely
mapped using F2 population as each
individual is genetically different and
cannot be evaluated in replicated trials
over locations and years.
F2 derived F3 (F2:3) population:
 F2: 3 population is obtained by selfing the
F2 individuals for a single generation
 Suitable for specific situations like
o Mapping quantitative traits
o Mapping recessive genes
Demerit:
Like F2 population, it is not ‘immortal’
population
Backcross Mapping Population:
Backcross populations are generated by
crossing the F1 with either of the parents. Usually
36
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in genetic analysis, backcross with recessive
parent (testcross) is used. With respect to
molecular markers, the backcross with
dominant parent (B1) would segregate in a
ratio 1:0 and 1:1 for dominant and
codominant markers, respectively. However,
backcross with recessive parent (B2) or
testcross would segregate in a ratio of 1:1
irrespective of the nature of marker. Like an
F2 population, the backcross populations
require less time to be developed, but are not
‘immortal’.

Doubled Haploids (DHs):
 Chromosome doubling of anther
culture derived haploid plants from
F1 generates DHs.

DHs are also products of one
meiotic cycle, and hence comparable
to F2 in terms of recombination
information.
 The expected ratio for the marker is
1:1, irrespective of genetic nature of
marker (whether dominant or
codominant).
Merits
 DHs are permanent mapping
population and hence can be
replicated and evaluated over
locations and years and maintained
without any genotypic change
Demerits
 Recombination from the male side
alone is accounted.
 Since it involves in vitro techniques,
relatively more technical skills are
required in comparison with the
development of other mapping
populations
Recombinant Inbred Lines (RILs):
 RILs are produced by continuous
selfing or sib mating the progeny of
individual members of an F2
population
until
complete
homozygous is achieved
 RILs also equalize marker types like
DHs, the genetic segregation ratio
for both dominant and co dominant
marker would be 1:1
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Merits
Once homozygosity is achieved, RILs can
be propagated indefinitely without
further segregation
 Since RILs are immortal population,
they can be replicated over locations and
years and therefore are of immense value
in mapping QTLs
 RILs being obtained after several cycles
of meiosis, are very useful in identifying
tightly linked makers
 RIL populations obtained by selfing have
twice
the
amount
of
observed
recombination between very closely
linked markers as compared to
population derived from a single cycle of
meiosis
Demerits


Requires many seasons / generations to
develop
 Developing RILs is relatively difficult in
crops with high inbreeding depression
Immortalized F2 Population:
Immortalized F2 populations can be
developed by paired crossing of the randomly
chosen RILs derived from a cross in all possible
combinations excluding reciprocals.


Near-Isogenic Lines (NILs):
 NILs are generated either by repeated
selfing or backcrossing the F1 plants to
the recurrent parents.
 NILs developed through backcrossing
are similar to recurrent parent but for
the gene of interest, while NILs
developed though selfing are similar in
pair but for the gene of interest
(however, differ a lot with respect to the
recurrent parent)
 Expected segregation ratio of the
markers is 1:1 irrespective of the nature
of marker.2
Merits
 Like DHs and RILs, NILs are also
‘immortal mapping population’
 Suitable population for tagging the trait,
wherever such population is available

NILs are quite useful in functional
genomics
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Demerits
Require many generations for
development
Directly useful only for molecular
tagging of the gene concerned, but
not for linkage mapping
Linkage drag is a potential problem
in constructing NILs, which has to
be taken care of.






each group is pooled to constitute resistant and
susceptible bulks. The resistant parent,
susceptible parent, resistant bulk and susceptible
bulk, are surveyed for polymorphism using
polymorphic markers.

Combining Markers and Populations
The genetic segregation ratio at maker locus
is jointly determined by the nature of marker
(dominant / codominant) and types of mapping
populations (Table 1). Mapping populations such
as RILs and DHs equalize marker type because of
fixation of parental alleles at marker locus in
homozygous condition. These population result
in 1: 1 segregation ratio at marker locus
irrespective of genetic nature of markers, while
an F2 population segregates in 1: 2: 1 ratio for a
codominant marker and in 3:1 ratio for dominant
marker.

Bulk Segregant Analysis
Bulk Segregant Analysis is based on the
principle of isogenic lines. In BSA, two
parents (say a resistant and susceptible),
showing high
degree
of
molecular
polymorphism and contrast for the target
trait are crossed and F1 is selfed to generate
F2 population. In F2, individual plants are
phenotyped for resistance and susceptibility.
Usually, the DNA isolated from 10 plants in
Table 1: Genetic segregation ratio at marker locus in different marker–population
combinations
Marker

Nature

RFLP

Co-dominant

RAPD
AFLP
Microsatellites

Dominant
Dominant
Co-dominant

Genetic Segregation Ratio
F2
RILs
DHs
NILs

1:2:
1
3:1
3:1
1: 2: 1

Conclusion
It is evident from the foregoing
discussion that the short-term mapping
populations such as F2, backcross and
conceptual near isogenic lines developed
through BSA approach can be a good starting

1:1

1:1

1:1

Backcross
Popn.
B1
B2
1:1
1:1

1:1
1:1
1:1

1:1
1:1
1:1

1:1
1:1
1:1

1:0
1:0
1:1

1:1
1:1
1:1

point in molecular mapping, while long-term
mapping populations such as RILs, NILs and
DHs must be developed and characterized
properly with respect to the traits of importance
for global mapping projects.

18. AGRICULTURAL ECONOMICS

Status of Agriculture in India – Before And After
Lockdown
Dr. V. Keerthana
Assistant Professor (Agricultural Economics), Imayam Institute of Agriculture and Technology, Thuraiyur - r

Introduction
Agriculture is the key component of the
Indian economy, contributing about 15
percent of the National Gross Domestic
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Product, and more pertinently, about two thirds
of the Indian population is highly dependent for
their livelihood on agriculture and related
activities. However, the position of agriculture in
recent years has shown a prosperous growth in
38
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economy. The arrival of the novel corona
virus has changed the direction of the action
plans to be carried out this year. This has
generated a tremendous impact. Let's discuss
the positive and negative impact of the
curfew in Indian agriculture.

Exports or export ban will not only be a price
control tool, but also to create India as a reliable
supplier on the global market. In terms of
volume, the packaged food industry in India is
projected to surpass 65 billion by 2023.

Status of Agriculture before
Lockdown
Annual growth and gross value added by
agriculture and its allied sectors changed
from a negative 0.2% in 2015 to 6.3% in
2017, only slowing down to 2.9% in 2019 as
per the Economic Survey (2019). In terms of
production and exports of agricultural
commodities and processed food increased
by 7% in 2019. This growth is mainly driven
by the dairy sector with 72 percent increased
export value and pulses increased export
value by 22 percent. The export of basmati
rice and poultry products is slightly increased
whereas for non-basmati rice, wheat and
buffalo meat has decreased. The government
and private sectors are making measures to
promote the country's agribusiness.
In 2019, abrupt climate changes,
particularly rainfall, disrupted farming
activities across the country. Soaring onion
prices throughout the country are not only an
indicator of economic effects of sudden and
unexpected rainfall, but also identify the
pressing
need
for
climate-resilient
agriculture, production management and
food processing as necessary steps to prevent
economic losses in the face of climate
change.
The prohibition on plastic bags and
products is focused on bamboo. The National
Bamboo Mission, which was revamped and
started up in 2018, is seeking to bring more
conventional bamboo products also with
policy reforms such as lowering Goods and
services tax on bamboo appliances to 12%.

Status of Agriculture after Lockdown
Today, nearly 60 percent of the economy is
still not running. Agricultural sector shares in the
Indian economy are 17 percent, which is greater
than the industrial sector, and agriculture would
give more than 0.52 percent to the growth rate of
the National economy as markets are stable and
prices haven’t collapsed. This year's fertilizer
sales are greater than last year's same duration
with a rise from 12.86 lakh tons to 13.5 lakh tons.
Comparing other industries, agriculture
contributes more to the Indian economy, but in
fact it also faces more losses due to lockdown as it
has led to distress sales in addition to restricted
market access and the need for social distancing
as a result of farm operations such as processing,
home exodus of the workforce and limited
availability of transportation for ferrying the
goods. The recession is having an impact on
producers and consumers alike.
Vegetable and fruit producers are in a mode
of stress sales, beginning at downward price
levels, customers in urban areas have to pay
higher prices due to limited supply. The seed
industry, seed processing and packaging
industries are severely restricted due to
unavailability of the workforce.
Dairy is a significant source of income and
stable for Indian farmers, particularly in
smallholders in the dry area. Approximately
500,000 tons of milk is produced daily and 15-20
% is procured by conventional sweet producers
which remain closed. This unprecedented
situation has a greater economic effect on
entertaining farmers who grow high-value
commodities such as fruit, vegetables, dairy,
fishery, etc.

Looking Ahead
With
a
separate
ministry,
the
Government has revived the attention on the
allied sector. In the livestock sector, attempts
are being made to bring a good quality breed,
strengthen artificial insemination technology
and further access to better quality fodder.
GOI aims to focus on the food industry with
the hope that export ethics will be promoted.

Looking Ahead
The government has correctly released
lockdown guidance exempting farm operations
and supply. However, implementation concerns
that lead to labor shortages and dropping prices
should be addressed. For the smooth availability
of seed and other inputs at the right time,
transport and other logistics must be well
coordinated. Large entities including amul and
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others may need to procure additional milk
from local vendors via their collection
centers. Inventory of farm machines at block
level is required instead of governmentassisted labor.

Conclusion
Agriculture status shows huge amount of
difference before and after the lockdown.
Farmers may have suffered as a result of
several loss of income in this lockdown in the
case of harvesting, marketing, input
procuring as well as the government's
sanitary measures. However, this virus
proved that there may be other sectors
contributing more to the nation's economy,
but agriculture is one that contributes to

mankind's survival. Thus the entire planet will be
prevented from farming for the sake of human
beings without any constraint. Hence, our
government's first concern is at first to develop
the agricultural sector and work hard for the
welfare of the farming community.
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Phage Display Technology for Production of
Monoclonal Antibody
Anita Andewadi and Chidanand A Rabinal*
Institute of Agri-Biotechology (IABT), UAS, Dharwad, *Asst. Professor, Department of Biotechnology, UAS,
Dharwad, Karnataka

The technique involves filamentous
bacteriophages are like M13, fd and fl. The
M13 phage is most commonly using phage
for display technology because of its unique
properties. The M13 phage is about 930 nm
in length and 6.5 nm in diameter enclosing
single stranded DNA genome about 6407
nucleotide long. The virus is made up of
eleven genes, it expresses five genes on its
surface namely gene III, geneI VI, gene VII,
gene VIII and gene IX. The 3-5 copies of
protein product of gene III and VI expressed
on one side of the phage; on other end 3-5
copies of gene VII and IX protein will be
expressed and 2700 copies of gene VIII
protein will cover lager area of phage surface.
The phage is non-lytic type where it infects
the F+ bacteria at the tip of sex pilli. The viral
genomic DNA will amplify and it will be
packed at the membrane region and released
outside the bacteria, thereby it will not kill
the bacteria.
The technique exploits the viral coat
protein to exhibit the desired protein in
phage surface. In another way, the target
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gene is fused with one of the viral coat protein
gene and in turn the target protein is expressed
along with the coat protein on phage surface.
Smith (1985) originally described the phage
display technique. He presented the use of the
nonlytic filamentous bacteriophage for the
display of specific binding peptides on the phage
coat. This powerful methodology was further
enhanced by winter (1994), who demonstrated
the display of functional folded antibody
fragments on the phage surface. The antibody
protein is made of two identical pairs of proteins
i) a Identical light chain ii) a identical heavy
chain, both are linked together by disulfide bond.
Each chain consists of constant and variable
region. The variable region that makes different
antibodies where they are able to interact with
different proteins called antigens. So the variable
region of heavy chain (VH) and light chain (VL)
most important for an antibody.
The VH and VL regions are important one can
express these proteins on phage surface by fusing
with one of the M13 phage coat protein,
preferentially gene III. The VH and VL region
mRNA is isolated from immunized person or
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rabbit after exposing to an antigen. The
mRNA converted to cDNA and later VH and
VL joined together by a small peptide
(glycine-serine) which will not affect the VH
and VL folding property. The prepared VH and
VL cassette (single chain fragment variable) is
joined with gene III. The construct is ligated
into a vector (pIT2) under lactose promoter
with ampicillin antibiotic resistance gene.
Like this different VH and VL region will be
cloned in pIT2 vector and maintained in E.
coli TG1 host. This makes the VH and VL
phage library. The library is prerequisite for
monoclonal antibody production from phage
display technology. Some of the libraries are
Tomlinson and Griffith library are
commercially available.
The challenge is selection and isolating
the single chain fragment variable (scFv)
specific to an antigen from the library, it
involves 5 fundamental steps (Arap 2005).
1. Preparation of a primary library or
amplification of an existing library,
2. Exposure of the phage particles to a
target antigen or ligand that is
immobilized in an immunotube,
3. Removal of non-specific binders
(washing/perfusion),
4. Elution of the specifically bound phage
and amplification
5. Back to step i for three to four times.
1. Preparation of a primary library
or amplification of an existing
library: The primary library is
constructed by cloning the VH and VL
(scFv)
gene
from
immunised
mammalian into a special vector system.
Particularly the vector consist of coat
protein gene (gene III) of M13 phage and
unique restriction sites which facilitate
cloning of scFv gene. The cassette kept
under the control of lactose promoter. As
soon as scFv gene express it will express
with gene III as fusion protein. Hence
this mechanism displays the scFv gene
on phage surface which facilitate the
binding to target molecule upon it
expose to them. Unfortunately these
phages were consist of only one coat
protein (gene III) hence there is a need
to provide other protein which are
required to produce a phage. This task is
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achieved with the help of helper phage. In
total a bacteria carrying scFv vector is
infected with helper phage and cultivate the
infected cell in glucose less media which will
provoke the activation of lactose promoter to
drive downstream scFv with gene III. After
sufficient time of incubation viral phages will
be collected from broth which can be directly
used for next step.
Exposure of the phage particles to a
target: The target molecule may be protein,
carbohydrates or even entire cell can be use.
The target molecule should be in pure form
and immobilized in an immunotube. The
phages produced from previous step are
screened against immobilised molecules.
Based on their affinity they will strongly bind
with target molecule. This affinity selection
process is called biopanning.
Removal of non-specific binders:
During the biopanning most of the phage
particles will unable to find their
complement partner hence they will be easily
removed from the tube by some chemical
reagents.
Recovery of the target bound phage by
elution: The phages that bond to target
molecules will be safely eluted by use
chemicals like triethylamine that will
increase the pH and helps to break the bond
between scFv carrying phage and antigen
without affecting their structure.
Back to step i two to four times: The
eluted phages were further amplified in E.
coli host with the aid of helper phage. To
enrich the strong binders the few round of
biopanning is carried out (from step i to iv).
At each round there will be increase number
of strong binders, in general three or four
round of biopanning is required.
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Figure 1. The biopanning, selecting a phage specific
to an antigen (red colour) and amplifying the eluted
phage in E. coli host. By repeating biopanning for
many round one can easily eliminate the chance of
getting off types and enrich high affinity antibody
specific to target antigen.



After completion of four rounds, all
round phages will be subjected for ELISA
called polyclonal ELISA. Among all, only one
biopan which has got highest ELISA reading
will be selected for monoclonal antibody
production.
The
forty-five
to
fifty
monoclones will be randomly selected from
high affinity biopan round. The phages of
these clones are to be tested against
immobilised ligand in microtiter ELISA
plate. The phage having highest affinity can
designated as monoclonal antibody against
target ligand.



Adavantages

System for high throughput analysis
of protein interactions.
 Compare to other, enormous
diversity of variant proteins can be
represented.
 Highly flexible and selection may
performed in vitro or in vivo.
 Cheap, simple, rapid and requires no
special equipment

More efficiently than through
conventional hybridoma system
 Cheaper to produce recombinant
antibodies using bacteria, rather
than mammalian cell line
 Easier to maintain and grow
bacterial cultures for recombinant
antibody production
 Bypass immunization in antibody
selection
 Bypass the use of animal cells for
production of antibodies



Producing the combinatorial library
(ideally with 108 to 109 members) of
functional antibodies to generate a larger
repertoire of antibodies than those
available
through
conventional
hybridoma technology
Easy isolation and expression of the
cloned gene in a bacterial host
Excellent potential to further improve
binding properties of the selected
antibody
by
protein
engineering
techniques.

Disadvantages

Infection of Escherichia coli cells with
phage displaying positive clones is
needed for recovery.
 Size of protein to be displayed on phage
surface is restricted i.e. 900 bp
Conclusion
The phage display technology is one of the
versatile technologies. It enables the isolating a
specific monoclonal antibody against an antigen
with high affinity. The technique does not bear
risk of injecting antigen to animals and culling
procedures. This is easy, less laborious and time
saving procedure to produce monoclonal
antibody against an antigen.
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Vaccines
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are

killed

or

attenuated

pathogen or pathogen derived materials and is
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able trigger immune response in vertebrates.
These vaccines are administrated through
intravenously or in tablets form and some of
the vaccines need refrigerator for their
storage and transportation. Hence to make
easy way of administration, storage and
transportation it was a challenging job to
science sector. In the year of 1990 the
problem solved by Dr. Charles Arntzen the
inexpensive and painless way to delivery
vaccine, that is later called as edible vaccine.
The growing genetic engineering
technology has found a method where
vaccine can engineered into consumable crop
plants and even animals. In other words, the
transgenic plants or animals express a
particular vaccine and after consumed by
human kind these agents are able to trigger
the immune response.

How edible vaccine works
A pathogen specific protein (surface
protein) gene will be transferred into plants
and express in suitable part at particular time
by taking care of genetic code bias. The
produced this protein is normally inactive
form but able to trigger the immune response
in animals. The body produce antibody
against this antigen so immune system will
be triggered on and able to combat against
when real pathogen attacks.
Criteria for selection of host plant
It should be hardy, palatable plant with
high nutritive and protein content. Palatable
is most preferred because it should eat raw
without cooking which will denature the
antigen structure. The crop should be
indigenous to the country in which it is used
and should be able to be transformed with
relative ease. The tobacco, potato, tomato,
rice, wheat, soybean, alfalfa, lettuce and corn
are common crops employing for engineering
with vaccine gene.
Examples of edible vaccine
Sl.No.
1
2
3
4
5

Name of the vaccine
Rabies
Hepatitis B
Gastroenteritis
HIV
Cholera
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Host plant
Tobacco
Potato, tobacco
Maize
Tomato
Potato

Advantage of edible vaccine
 Edible means of administration.

Reduced need for medical personnel
and sterile

Economical in mass production and
transportation.

Therapeutic proteins are free of
pathogens and pathogens, nasal and oral
vaccine being the most toxins.

Storage near the site of use.

Heat stable, eliminating the need for
refrigeration.

Antigen
protection
through
bioencapsulation.

Subunit vaccine (not attenuated
pathogens) means improved safety.

Seroconversion in the presence of
maternal antibodies.

Generation of systemic and mucosal
immunity.

Enhanced compliance (especially in
children).

Delivery of multiple antigens.

Integration
with
other
vaccine
approaches.

Plant derived antigens assemble
spontaneously into oligomers and into
virus like particles.
Limitation of edible vaccine
 Development of immunotolerance to
vaccine peptide or
protein.

Consistency of dosage form fruit to fruit,
plant- to-plant, and generation-togeneration is not similar.

Stability of vaccine in fruit is not known.

Evaluating dosage requirement is
tedious.

Selection of best plant is difficult.

Certain foods like potato are not eaten
raw, and cooking the food might weaken
the medicine present in it.
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Introduction
Agriculture is the most healthful ,most
useful and most noble employment of man

“CSA- Any food, fuel or fibre-producing
initiative where the community shares the
risks and rewards of production whether
through ownership, investment, sharing the
costs of production, or provision of labour.”
Community
Supported
Agriculture
(CSA) is a direct marketing channel by which
farmers sell shares or subscriptions for farm
products to customers. A diverse selection of
products is delivered regularly for a specified
time during the harvest period to customers
at designated pickup sites. CSA are typically
used to market fresh produce, but can also be
used to market meat, eggs, honey, flowers
and other products.Community-supported
agriculture (CSA) is a growing social
movement that endeavors to make direct
connections between the producers of food
and those who consume it. Its most salient
goals address concerns about the quality of
the food supply and the survival of small
farms, concerns that are to be addressed
through building communities of farmers
and consumer member.
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The Community farming System

Community farming generally focus on
the production of high quality foods for a
local community, often using organic or
biodynamic farming methods, and a shared
risk membership–marketing structure. This
kind of farming operates with a much
greater degree of involvement of
consumers and other stakeholders than
usual resulting in a stronger consumerproducer relationship. The core design
includes developing a cohesive consumer
group that is willing to fund a whole
season’s budget in order to get quality
foods. The system has many variations on
how the farm budget is supported by the
consumers and how the producers then
deliver the foods. CSA theory purports that
the more a farm embraces whole-farm,
whole-budget support, the more it can
focus on quality and reduce the risk of
food waste.
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group of members are most profitable and
successful. However, in 1999, 72 percent of CSA
did not have a core group of members. CSA with
a core group of members operate more
successfully as a farmer-shareholder cooperative
and CSA without a group of core members rely
much more on subscriptions and run most
prominently as shareholder/subscriber CSA
Though CSA operation varies from farm
to farm and has evolved over time, these
three characteristics have remained constant.
The functioning of a CSA also relies on four
practical arrangements: for farmers to know
the needs of a community, for consumers to
have the opportunity to express to farmers
what their needs and financial limitations
are, for commitments between farmers and
consumers to be consciously established, and
for farmers needs to be recognized.
CSA differs from direct marketing in that
members commit to a full-season price in the
spring, sharing the risks of production. With
this up-front support, farmers can
concentrate on growing quality food & caring
for the land. In return, members know where
their food comes from & how it is grown;
they receive weekly food shares & share a
connection to the land & the farmer.
From this base, four main types of CSAs
have been developed
1. Farmer managed: A farmer sets up
and
maintains a CSA,
recruits
subscribers, and controls management of
the CSA.
2. Shareholder/subscriber:
Local
residents set up a CSA and hire a farmer
to
grow
crops,
and
shareholders/subscribers control most
management.
3. Farmer
cooperative:
Multiple
farmers develop a CSA program.
4. Farmer-shareholder cooperative:
Farmers and local residents set up and
cooperatively manage a CSA.
In most original CSA, a core group of
members existed. This core group of
members helped to make decisions about
and run the CSA including marketing,
distribution, administrative, and community
organization functions. CSA with a core
VOLUME NO. 16, ISSUE NO.10

Benefits of Community Supported
Agriculture
Consumers
1. Consumers benefit from receiving fresh food
from a known source
2. The environmental benefits of fewer 'food
miles', less packaging and ecologically
sensitive farming with improved animal
welfare
3. Local economy enhanced by higher
employment, more local processing, local
consumption and a re-circulation of money
through 'local spend‘
4. Educating people about varieties of food, it's
production methods and costs
5. Encouraging more sustainable farming and
having an influence over the local landscape
Farmers
1. More secure income which improves
business planning and increases time to
concentrate on farming
2. Higher and fairer return for their products by
selling direct to the public
3. Increased involvement in the local
community; the opportunity to respond
directly to consumers' needs, receiving direct
feedback
4. Receive help with labour and planning
initiatives for the future
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Distribution and marketing methods
CSA market their farms and shares in
different ways. CSA employ different
channels of marketing to diversify their sales
efforts and increase subscriptions. CSA use
local farmers' markets, restaurants, on-farm
retail, wholesale to natural food stores, and
wholesale to local groceries in addition to
their CSA to market shares. One problem
that CSA encounter is over-production, so
CSA often sell their produce and products in
ways other than shares. Often, CSA farms
also sell their products at local farmers'
markets. Excess products are sometimes
given to foods banks
 CSA scheme community farms help
enable communities to take control
of their food supply by providing
their members with a variety of
local, often organically produced
food from vegetables and meat, to
milk, bread and honey.
 The research found that CSA
schemes in India are providing
multiple benefits to thousands of
members, their communities, local
economies and the environment.
 It showed that CSA farms comprise
of at least 5,000 trading members
and feed around 12,500 people a
year.
 In fact, two thirds of members are
supplied with all, or nearly all, of
their vegetable needs through the

community farms. In addition the report
shows that CSA schemes deliver many
other benefits.

Benefits of community farming
1. Promotes sustainable agriculture,
2. Healthy produce,
3. Stable market,
4. Local Economy
Conclusion
The CSA marketing method emerged in the
United States in the mid-1980s as a channel for
directly marketing farm products to a committed
consumer base. Benefits for CSA producers can
include less marketing labor during the season
and pre-payment for product. Benefits to
consumers include a reliable source of locally
grown food, a connection to the farm where food
is grown and a feeling of participation in a local
food economy.
Many farms involved in direct marketing
now use some form of CSA in combination with
farmers market and/or onfarm retail or roadside
marketing. Producers should carefully evaluate
the CSA form of direct marketing to determine if
it may be a fit for their farm and their customers
and if there is potential for success. Producers
should also carefully plan to meet the many
challenges associated with operating a CSA.
When planning, producers should remember to
take into account what is reasonable for them to
accomplish based on the resources they have
available and the needs and expectations of their
potential customers.

22. ENTOMOLOGY

Biology of Bumble Bee
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Introduction
Bumble bees are of major importance,
ecologically and economically as pollinators
in cool and temperate biomes and as model
organisms for scientific research. They are
easy to rear in the laboratory and have long
been used to study ecological principles,
social behavior, optimal foraging strategies,
host-parasite interactions and pollination.
Most of the approximately 250 bumble bee
July, 2020

species are confined to temperate, alpine and
arctic zones of the Northern Hemisphere and
show a primitively eusocial colony organization
with overlapping generations and reproductive
division of labor. Colonies of these species last for
less than a year, and only fertilized queens
survive the winter. They emerge from hibernation
in spring and establish monogynous colonies.
Depending on the species, one or more broods of
workers are reared during the summer, followed
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by the production of reproductive that leave
their colony to mate and then hibernate.

Life Cycle of Bumble Bee
A bumble bee produces a nest, rather
than a true hive, but we will refer to them as
hives for the sake of convenience. A
honeybee hive in the wild can survive for
many years, while a bumble bee hive is an
annual event with only young and freshly
mated queens surviving through the winter
in their native distribution.
Bumble bees develop their hive from a
single mated queen. In spring, a young
mated bumblebee queen emerges from an
overwintering hole, where she has been
hibernating. She will spend some time
searching around for a suitable site to
establish her new hive. In the wild this might
be an abandoned rodent hole, or a dense low
shrub. Once she has found the hive site,
inside it she builds a small honey pot out of
wax, which she exudes from between
segments of her abdomen. She visits flowers
to collects nectar to fill the honey pot, and
collects pollen to make small balls (mixed
with nectar) as a food store for her young.
She lays a group of fertilized eggs on the
pollen balls, which she will brood over to
keep warm, much like a bird would. The
underside of her thorax is hairless, which
enables her to efficiently transmit body heat
to the young. She maintains the hive’s heat at
around 30˚C. During this time she still
makes short trips outside to continue to
collect pollen and nectar. Once the eggs have
hatched the larvae eat the pollen balls
provided. Pollen is high in protein, which is
necessary for the larvae to grow and develop.
After a period, the larvae stop feeding and
pupate. Approximately 2 weeks later, the
adult worker emerges.
After a few days workers take over the
brooding and eventually the foraging duties
from the queen, who focuses on laying more
worker eggs. She will stay within the hive
from now on. The hive continues to develop,

and can vary in size from 80 to 400 individuals at
its peak. Initial workers are small, but future
adults will increase in size as the hive becomes
stronger and more resources can be devoted to
their development.
At some point the hive will start generating
gynes (unmated queens), after mating it will
become the following year’s queens. The gynes,
like the workers are born from a fertilized egg. It
is thought that the queen prevents the early
production of gynes by releasing a pheromone,
which she subsequently stops. Gynes are feed
more during the larval stage to assist their
development and give them their increased size.
At roughly the same time the queen and possibly
some dominant workers will lay unfertilized eggs,
which will develop into smaller males. Bumble
bees have a haplodiploid sex-determination.
Males do not collect pollen for the hive, and
quickly leave to find a gyne to mate with. Gynes
will also leave the hive to mate, but will return to
build up fat reserves necessary to survive the
winter. Finally, the young queens leave the hive
to find suitable over-wintering holes, and the
cycle begins again the coming spring (Gurel et al.,
2008).

Conclusion
Bumble bees are extremely good pollinators
that can collect pollen twice as fast as a honey
bee. Bumble bees are social bees like honey bees,
with one queen in a hive and workers that
support her. The bumble bees are active under
conditions during honey bees stay at home, and
can readily absorb heat from even sunshine. The
thick pile created by long setae (bristles) acts as
insulation to keep warm in cold weather.
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Introduction
Carbon trading is an exchange of credits
between nations designed to reduce
emissions of carbon dioxide.
Carbon trading is also referred to as
carbon emissions trading. Carbon emissions
trading account for most emissions trading.
When countries use fossil fuels and
produce carbon dioxide, they do not pay for
the implications of burning those fossil fuels
directly. There are some costs that they incur,
like the price of the fuel itself, but there are
other costs not included in the price of the
fuel. These are known as externalities. In the
case of fossil fuel usage, often these
externalities are negative externalities,
meaning that the consumption of the good
has negative effects on third parties.
These externalities include health costs,
(like the contribution that burning fossil fuels
makes to heart disease, cancer, stroke, and
lung diseases) and environmental costs, (like
environmental
degradation,
pollution,
climate change, and global warming).
Interestingly, research has found that, often,
the burdens of climate change most directly
affect countries with the lowest greenhouse
emissions. So, if a country is going to burn
fossil fuels, and produce these negative
externalities, the thinking is that they should
pay for them.
The carbon trade originated with the
1997 Kyoto Protocol, with the objective of
reducing carbon emissions and mitigating
climate change and future global warming.
At the time, the measure devised was
intended to reduce overall carbon dioxide
emissions to roughly 5% below 1990 levels
by between 2008 and 2012.
Types of Carbon Trading:
Carbon cap-trade program
Carbon off-setting
Carbon cap-trade program: CAPAssignment of an upper threshold limit
on the amount of pollutant that can be
emitted
(measured
in
Assigned
Amount Units or AAUs) by a country.
2. Carbon off-setting: Off-set Credits
1.
2.
1.
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for eco-friendly technologies are purchased
by developed nations to avoid or substitute
reduction in their own emission.
Carbon
Trading
Implementation
Mechanisms:

Advantages of Carbon Trading:
 Reduction in Green House Gas
Emission: Stringency in the cap or the
upper threshold limit is contributing to
lower emission over the years.
 Source of revenue for developing
nations: Developing nations can earn
revenue by selling carbon credits to
countries with more fossil fuel demand.
 Supports a free market system:The
carbon trade market is without any
economic intervention and regulation by
government except to regulate against
force or fraud
 Inputs for Alternative sources of
energy
or
green
technology:
Threshold limit encourages industries to
harness alternative sources of energy
and invest in green technology globally
or in indigenous research.
Disadvantages of Carbon Trading:
 Right to pollute: Industries in the
ratified nations are purchasing legal
rights to pollute the atmosphere
 Slow process: Industries are opting
the easy way– purchase more allowances
than implementing greener technologies
 Lack of centralized system or
global framework: Absence of a
centralized
and
accepted
global
standards/act are missing
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No
effective
carbon
reduction
in
the
atmosphere
Leads to carbon reduction
in one place and results in
carbon emission in some
other place

technique in carbon sequestration or storage
questions the feasibility of Carbon Offsetting
techniques.
Presently, the market is primarily driven by
financial interest or gains by the investment
farms as opposed to seeking environmental
remedy.

Conclusion
Carbon Trading brings forth financial
incentives to reduce carbon dioxide emission
and
implement
eco-friendly/green
technologies.
The alternative/renewable sources of
energy like wind, solar and hydro are
supposed to get financial boost to substitute
fossil fuels.
Absence of a standard measuring
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24. VETERINARY SCIENCE

Selecting a Dairy Bull
Ahlawat,A.R.,and Verma A.D.
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India considered to be a reservoir of
excellent and diverse germplasm of cattle
and buffalo genetic resources, gifted with
many well-defined breeds for varied agro
climatic conditions.Some of the notable dairy
and dual purpose cattle breeds are Sahiwal,
Gir, Kankrej, Tharparkar, Hariana, Red
Sindhi and Rathi.
The productivity improvements farmers
have achieved in the last two decadea have
come from better genetics and most of this
from using superior bulls.The government’s
key strategy for boosting output is an
insemination program targeting farms with
two to three animals, which account for 70%
to 80% of India’s milk production. However
there has been a severre dearth of superior
progeny tested bulls.In some cases, only a
single bull is available for a community or
village.The male pathway of selection
theoretically offers more opportunity for
increasing intensity of selection but,
unfortunately, the livestock farmers in the
SAP often have little or no choice when
selecting males for breeding.The evidences
show that the sire and the dam contribute
equally to the inheritance of the offspring,
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the sire has many more offspring than the dam
and therefore his influence on the herd is more
than that of a cow. So a superior bull can be
responsible for the improvement of the herd. But
unfortunately farmers does not pay any attention
on selection, age, bull-to-female ratio, housing,
feeding, disease control and overall management
of breeding bull. Genetic progress in dairy cattle
is largely determined by the merit of bulls used as
sires of each generationS (Andrabi and Moran) so
selection of young dairy bulls is an important step
in any cattle-breeding program.Sire (father)
selection has a long-term effect on the genetic
merit of a dairy herd. The production
performance by the daughters of sires selected
today is only seen four years later.
Animal breeding began when owners decided
that mating the best with the best was a winning
strategy; however, choosing which animals are
best requires considerable insight. Animal
Breeding as a science has helped us develop cattle
herds with an average milk yield of over 20-25
litres per day This has primarily been made
possible by concentrating those genes which are
beneficial for good dairy type stock Knowledge of
the characteristics of good type in dairy bull is of
importance not only to the buyer of new stock but
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also to the herd owner who wishes to raise
his own dairy bull
General
appearance:
Powerful
appearance should be attractive, revealing
vigour, heavier in muscle and bone with
harmonious blending, and correlation of
parts. It should have an attractive and well
balanced.The body as a whole should exhibit
considerable angularity and freedom from
blockiness
The head: Masculine and medium in
length and width and not be too large in
proportion to the body. A Big head could
potentially increase calving problems. It
should havebroad muzzle with large, open
nostrils and a strong lower jaw
The neck: The neck of the bull should
be of good length and it should be held high .
A bull which holds his head and neck low
may in fact be straight in the shoulder. This
affects the bull’s gait and mobility. The neck
should be blending smoothly into shoulders.
The brisket: The bull should be trim in
the brisket Overfat bulls may in fact be light
in their muscle, producing progeny with
lower yielding carcases.
The shoulders: The shoulders are
naturally sloping.The shoulder should be
smooth against the rib cage. Bulls whose
shoulders are wide at the point of the
shoulder (the base of the neck) may throw
heavily shouldered calves, increasing the
chance of calving problems
Front legs and feet: The front legs of

the bull should be straight when viewed from in
front. The bull is considered ‘knock-kneed’ when
the knee joints lie inside this line, which may
eventually lead to overgrown outside claws.A bull
that is wide at the knees (bow-legged) presents a
more serious problem. These animals are often
narrow in their stance and may roll their feet as
they walk
Rear legs: Rear feet and legs are very vital
and extremely important for walking, grazing ,
breeding and weight bearing when it mounts for
natural mating or semen collection dummy
mounting . Viewed from behind, the tibia and
metatarsus (hock joint) should be in a straight
line. A bull is ‘cow hocked’ when the hocks are
rotated inwards and the hooves rotated outwards.
A more serious problem occurs where the legs are
wide at the hocks but the feet are turned inas it
tends to interfere with the serving ability of the
bull.
Walk: The bull shouldhave a free-moving
gait, with the hind feet stepping into the
footprints of the front feet. Overstepping or
understepping
indicates
some
structural
problems, as are uneven footprints from the
claws.
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Introduction
Genetics is the branch of science which
deals with the study of heredity and
variations.
Scientific
knowledge
and
understanding
usually
advance
incrementally. Genetics is rooted in the
research of Gregor Mendel, a monk who
discovered how traits are inherited. The
molecular basis of heredity was revealed
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when James Watson and Francis Crick elucidated
the structure of DNA. The Human Genome
Project determined the sequence of nucleotides in
the DNA of the human genome. Sequencing the
DNA of a genome provides the data to identify
and catalogue all the genes of an organism.
Geneticists focus their research on
microorganisms, plants, and animals well suited
to experimentation in laboratories or field plots.
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These creatures, often called model
organisms, lend themselves well to genetic
analysis. Most commonly used Genetic
model organisms are Yeast (Saccharomyces
cerevisiae),
Arabidopsis
thaliana,
Caenorhabitis
elegans,
Drosophila
melanogaster, Zebra fish (Danio rerio) and
mouse (Mus musculus). Genetic analysis is
practiced at different levels. Geneticists
approach their science from different points
of view viz., from that of a gene, a DNA
molecule, or a population of organisms. In
classical genetic analysis, genes are studied
by following the inheritance of traits in
crosses between different strains of an
organism. In molecular genetic analysis,
genes are studied by isolating, sequencing,
and manipulating DNA and by examining the
products of gene expression. In population
genetic analysis, genes are studied by
assessing the variability among individuals in
a group of organisms.

Applications of Genetics in Crop
Improvement
Genetics and genetic engineering has
placed an important role in improvement of
crops. There are following applications of
genetics in plant improvement.
1. Selective breeding programs now
informed by genetic theory continue to
play important roles in agriculture.
High-yielding varieties of wheat, corn,
rice, and many horticultural crops have
been developed by breeders to feed a
growing human population. Eg: Sonalika
and Kalyanasona of wheat, TN1and IR 8
in rice
2. With the help of molecular genetics
techniques, genetic maps of the
chromosomes of several species were
constructed to pinpoint the genes of
agricultural significance. By locating
genes for traits such as grain yield or
disease resistance, breeders incorporated
particular alleles into agricultural
varieties to correct their defects. Eg:
Improved samba mahsuri and improved
pusa basmathi for blast and bacterial leaf
blight resistance, respectively.
3. Plants that have been altered by the
introduction of foreign genes are called
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GMOs (genetically modified organisms).
Insect and herbicides resistant plants Cotton,
corn, potato and soybean plants are
engineered. These plants are resistant to
insect predation or herbicides. Some corn
and cotton plants are both insect and
herbicide resistant. These plants are
environmentally safe. These crops are
resistant to a broad-spectrum herbicide.
Cultivar Identification and Analysis of Seed
Purity: DNA molecular marker has high
specificity, selectivity, simplicity, accuracy
and genetic stability can reflects the
differences
in
DNA
level
without
environmental impacts, and thus has great
advantages in seed purity identification. The
DNA molecular marker technology has been
used in the identification of cultivar and seed
purity of rice (Oryza sativa), wheat
(Triticum aestivum), maize (Zea mays),
cotton (Gossypium hirsutum) and grape
(Vitis vinifera) etc
Evaluation
of
Germplasm
Resource:
Preservation and evaluation of plant
germplasm resources are very important for
keeping the rich diversity of breeding parents
and genetic base and the rational using the
germplasm
resource
efficiently
and
rationally.
DNA
molecular
marker
technology provides an important technical
mean for preservation, identification,
evaluation, mining and innovation of plant
germplasm resources.
Heterosis Prediction: Heterosis prediction is
important to improve breeding efficiency and
shorten the breeding process. By DNA
marker technology, we can detect the positive
markers or positive loci related to heterosis
in any period or organ, and then predict the
heterosis based on the heterozygosity of
these locus. This technique overcomes the
deviation of genetic distance-based heterosis
prediction (In some case, genetic distance
has no relationship with heterosis). In recent
years, the use of molecular markers has made
some progress in the prediction of heterosis
in maize, rice, cotton and rape seed.
Molecular Design Breeding: Molecular
design breeding developed on basis of the
combination of the DNA technology and
cultivar improvement has gradually attracted
people's attention. Before the field
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experiments, molecular design breeding
would integrate the information related
breeding program on the computer, and
simulate the implementation plan in
selection of parental and progeny, to
enhance predictability in the breeding
process, thereby substantially improve
breeding efficiency. It use multiple DNA
techniques such mapping and cloning of
important
trait
related
genes,
construction of genetic linkage map and
prediction of heterosis.

Conclusion
Currently, the world is facing food shortage
to feed developing population, agricultural
production has become a very important issue in
the construction of national economy. Utilisation
of modern DNA technology in crop improvement
helps in overcoming the current major issues like
food, population, pollution and in development of
climate
resilient
crops.
Therefore,
the
development of modernization of agriculture
based on new DNA technology is an important
choice.

26. FOOD SCIENCE

Flavour Based Inclusion Complex (β- Cyclodextrin
and Pomegranite Oil)
Kumuthan M.S1, M.Latha2, K.Anitha3, R.Mangaiyarkarasi4
1& 2

3

Ph.D. Scholars, Deptt. of Nano Science & Technology, TNAU, Coimbatore, Deptt. of Crop physiology, TNAU,
4
Coimbatore, Deptt. of Floriculture & Landscape Architecture, TNAU, Coimbatore

Introduction
Cyclodextrins are cyclic oligosaccharides
which can incorporate appropriately sized
molecules as guest into their apolar cavity
forming non co-valent inclusion complexes.
This complexation process can increase the
apparent aqueous solubility of the entrapped
molecule. In addition, the stability to air and
light to the labile compounds can be
improved
upon
inclusion
into
the
cyclodextrin cavity.
Pomegranate seeds are by-products of
pomegranate juice industry. Since the seeds
contain valuable oil that has nutritional and
medicinal properties, they can be useful for
food applications (especially in juice and
beverage industries) as a functional agent.
The edible part of the pomegranate fruit
(50%) consists of 40% arils and 10% seeds.
Arils contain 85% water, 10% total sugars,
mainly fructose and glucose, and 1.5% pectin,
organic acid, such as ascorbic acid, citric
acid, and malic acid, and bioactive
compounds such
as phenolics and
flavonoids,
principally
anthocyanins.
Pomegranate seed oil (PSO) consists of
approximately 80% conjugated linolenic
acids, with high content of punicic acid (9cis, 11-trans, 13-cis, and 18:3), fatty acid
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specific to this oil. The fatty acid component of
pomegranate seed oil comprises over 95% of the
oil, of which 99% is triacylglycerols. PSO strongly
inhibits lipoxygenase and cyclooxygenase,
eicosanoid pathway enzyme, which are
responsible for transformation of arachidonic
acid to prostaglandins, thrombaxane, and
leukotrienes, respectively, which play important
roles in inflammation, atheromatous, plaque
formation, and platelet aggregation (which are
associated with cardiovascular diseases) and also
asthma in children.

Components
1. β- Cyclodextrin - β-cyclodextrin is a cyclic
derivative of starch made up of seven
glucopyranose units. They are prepared from
partially hydrolyzed starch (MD) by an
enzymatic process. The external part of the
cyclodextrin (CD) molecule is hydrophilic,
whereas the internal part is hydrophobic.
2. Pomegranate oil - Pomegranate seed oil
contains a magical compound, a new
essential fatty acid to know about - punicic
acid.
3. Tween-20 - Polysorbate 20 is a polysorbatetype non-ionic surfactant.
4. Deionized Water
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Inclusion Complex Formation
The central cavity of CDs has a
hydrophobic character, the surrounding
walls are hydrophilic, and this feature allows
CDs to form capsules, acting as a host for
lipophilic compounds in their cavities and
forming inclusion complexes. The tween-20
acted as the surfactant, which has both
hydrophilic head and hydrophobic tail. The
hydrophilic head of tween-20 attached to the
pomegranate oil and stabilizes it, whereas the
hydrophobic tail bound to the cyclodextrin’s
internal cavity and forms the inclusion
complex. These inclusion complexes are
important because they improve the
chemical and physical stability and solubility
of the compounds encapsulated and also can
reduce volatilization rates, and promote the
gradual release of the encapsulated
molecules, which improves their efficacy and
bioavailability.

Pomegranate oil flavour based β- cyclodextrin
inclusion complex

Application
 Cyclodextrins are used in food
formulations for flavor protection
throughout many rigorous foodprocessing methods of freezing,
thawing and microwaving, and used
for flavor preservation to a greater
extent and longer period.
 Cyclodextrins can be used for
control release of fragrances from
the inclusion compounds.
 Pomegranate seed oil has biological
properties, such as antioxidant and
eicosanoid
enzyme
inhibition
properties, immune function and
lipid metabolism, estrogen content,
skin photoaging inhibition effect,
lipoperoxidation and activity of
antioxidant enzymes, toxicological
evaluation, and protective effect
against
gentamicin
induced
nephrotoxicity.

VOLUME NO. 16, ISSUE NO.10

Review
1. Hădărugă et al. (2016) studied Ocimum
basilicum L. essential oil and its βcyclodextrin (β-CD) complex with respect to
stability against the degradative action of
air/oxygen and temperature using GC-MS
analysis. Compounds associated with the
degradation of the essential oil, which appear
at high concentrations in degraded
feedstocks, were limited and nearly constant
in the complex formed by oil and β-CD, even
at very high degradation temperatures,
indicating improvement of the quality and
stability of the complex.
2. Kalogeropoulos et al. (2010) performed a
thermal study of Hypericum perforatum
methanolic extract, which is very rich in
flavonoids, encapsulated in β-cyclodextrin
(β-CD). Through DSC analysis after thermal
oxidation, the authors found that the
inclusion complex remained intact at
temperatures at which the free extract was
oxidized. Therefore, they showed that β-CD
protected Hypericum perforatum extracts
against thermal degradation, suggesting that
this inclusion complex can be used as a food
supplement or a novel additive to enhance
the antioxidant capacity of fresh or thermally
processed food.
3. Hill et al. investigated the complexes formed
by oils encapsulated in β-cyclodextrin and
their antimicrobial activity. The natural
products studied were cinnamon bark
extract, trans-cinnamaldehyde, clove bud
extract, eugenol, and a 2:1 (transcinnamaldehyde:
eugenol)
mixture
microencapsulated with the freeze-drying
method.
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Introduction
EPNs are soil-inhabiting, soft bodies,
non-segmented worms that are obligate or
facultative parasites that belong to the
Phylum Nematoda from the families
Steinernematidae and Heterorhabditidaeand
they are naturally present in the soil
environments (Kaya and Gaugler, 1993).
They are called EPNs because they are
associated with a symbiont bacteria and kill
the host. They have proven to be the most
effective as biological control organisms of
soil and above ground pests.
EPNs are used as biocontrol agent for

Lepidoptera
 Coleoptera

Hemiptera
 Dictyoptera and Orthoptera



Mode of action

Life cycle of entomopathogenic nematodes (Steven
Arthurs)



Entomopathogenic nematodes
(EPNs)
The
most
commonly
studied
entomopathogenic nematodes are those that
can be used in the biological control of
harmful insects.
Commercially available nematodes
are:
 Steinernemacarpocapsae
 Steinernemafeltiae
 Steinernemariobrave
 Heterorhabditisbacteriophora
 Heterorhabditismarelatus
 Heterorhabditismegidis
Nematodes associated with
symbiotic bacterium

Steinernema – Xenorhabdus
 Heterorhabditis – Photorhabdus
July, 2020

Neosteinernema – Xenorhabdus



EPNs enter into insect body through
their natural openings and it release the
bacterial symbionts on the insect
bodyand multiply in the insect
haemocoel. finally, cause death of insect
- septicemia (Septicemia is an infection
of the blood often caused by bacteria).
The bacteria also served as food source
for the nematode development and
multiplications.

Target pests
1. Steinernemaglaseri- White grubs (especially
Japanese beetle, Popillia sp.)
2. Steinernemakraussei- Black vine weevil,
Otiorhynchussulcatus
3. SteinernemaCarpocapsae- Codling moth,
black vine weevil, cutworms, armyworms,
chinch bugs, shore flies (Scatella spp.)
4. Steinernemafeltiae- Fungus gnats (Bradysia
spp.), Western flower thrips
5. Steinernemascapterisci - Mole crickets
(Scapteriscus spp.)
6. Steinernemariobrave- Citrus root weevils
(Diaprepes spp.)
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7.

Heterorhabditisbacteriophora - White
grubs (scarabs), cutworms, black vine
weevil, flea beetles, corn root worm
8. Heterorhabditismegidis-Weevils
9. Heterorhabditisindica-Fungus
gnats,
root mealybug, grubs
10. Heterorhabditismarelatus -White grubs
(scarabs), cutworms, black vine weevil

Advantages of EPN

Broad host range (Diptera)
 Quick mortality of insects 48-72 hrs.
 Eco-friendly (safe to vertebrates,
plants and non-target organisms)
 Amenable for in vivo and in vitro
mass production and storage
 Compatible with other methods of
application
 Easily applied using standard spray
equipment
 Host seeking ability
 Highly effective against soil insects
or stages
 Have potential to recycle in soil
environment
Disadvantages of EPN
 Short life cycle












Sensitive to UV light
Effective at > 70% RH
Poor desiccation tolerance
Susceptible stage of insect should be
present to be effective
Narrow tolerance to temperature
Poor long term storage
Poor field persistence
Expensive compared to chemical
pesticides
Poor efficacy against foliar insects
Requires knowledgeable user

How to overcome disadvantage /
increase biocontrol efficacy
 Pre and post application irrigation
 Application in the late evening
 Addition of anti-desiccant such as
Glycerine (0.1%) and UV protectant,
Triton x 100/Teepol/Tween 20 @ 0.05%
 Addition of phagostimulant to increase
acquisition of nematodes by foliar
feeding insects (Eg. Entyce)
References
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Snails and Slugs
I. Rabeena1 and A. Subash Chandra Bose2
1

2

ACRI, TNAU, Madurai, S. Thangapazham Agriculture College, Vasudevanallur, Tirunelveli

Introduction
The
snails
and
slugs
belong
tophylumMollusca, class Gastropoda.They
are active during rainy seasons and found in
high rainfall areas. During night it comes out
of its hiding places and destroys many
vegetables, ornamental plants and fruit
crops.It feeds on dried yellow leaves
andbodies of dead snails of its own species.
Description and Habits
They are similar in structure except that
the snail is protected by a hard calcareous
shell that makes it less susceptible than slugs
to dry conditions and sun exposure. Slugs
and snails are legless creatures that glide

VOLUME NO. 16, ISSUE NO.10

along on a path of mucus. This mucus dries out
and can be seen in the daytime as a shiny trail
over leaves, fruit and soil. The detection of these
"slime trails" may be the only way of
determining their presence.

Slime trails
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Life-cycle of snails

Snail structure





The snail has two pairs of tentacles
on its head. The eyes are on the
longer pair.Smaller pair beneath for
smelling.
A snail has a fingernail file like
tongue called a radula in its mouth
for scraping food particles.

Common species of snails
1. Common garden snail : Helix spp
2. Green house snail: Opeas gracilis
3. Giant African snai: Achatina fulica
1. Giant African snail : Achatina
fulica
 It is a native of East from where it
has spread or deliberately taken to
other parts of the world.

The snail is large in size, bisexual
weighing about 250 g. The shell is
about 7 to 15 cm long, chestnut
brown in colour.
 Two to four weeks after mating the
snail lays egg in the soil surface.
They hatch after about a week in the
rainy season. The young ones take
about nine months to mature. The
adults live for three to nine years
and each can lay about 100 eggs
during its life time.

(Karen et al., 2009)

Slugs
Slug has two sets of tentacles and a mantle.
In addition to lacking a shell, he also has no
visceral hump. Slugs range in size from a quarter
of an inch long to 10 inches, depending on their
age and variety. They vary in colour from a light
yellow to shades of grey and black and are often
mottled with darker shades. Like the snail, a slug
propels itself forward by sending waves of small
contractions from the back of its base toward the
front. Slugs are especially sensitive to finding a
damp spot to call home, as they don't have the
protection.
Damage

Large, ragged holes in tender leaves and
flowers.
 Traces of silvery slime on chewed leaves
or along the ground.
 Seedling leaves completely gone with
only a small stem remaining.
 Holes in host as, lettuce, asparagus, the
flowers of spring bulbs and many other
plants.
 Tiny scalloped edges like the photo
below. Large slugs can quickly devour a
leaf by taking row after row of small
bites.

Eggs of A. fulica A. fulica on papayaDamaged
fruit(Nelson, 2006)
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Predatory rosy wolfsnail (Euglandina rosea)



Management

Use cuttings of Annona glabrato
construct softwood fences as a snail
repellent to protect nursery beds.

Cut pieces of papaya stems may be
placed for attracting and trapping
the snails
 Kerosene and common salt may
effectively controlthe A. fulica
 The extract of fruits from Thevetia
peruviana repels theA. fulica

Two
exotic
predatory
snails
Englandina rose and Gonaxis
quadrilateralis can be introduced
for biological control of this snail.

Among the chemicals metaldehyde is the
most effective molluscicide and 5%
pellets of this compound are spread over
the field. It acts as a specific attractant
toxicant. It is toxic by ingestion and
absorption by the food of the snail. It
increases in the secretion of slime
resulting in immobilization and ultimate
death by desiccation.
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29. AGRONOMY

Micro Irrigation-Current Status and Benefits
Varshini S.V.
PhD scholar, Department of agronomy, TNAU Coimbatore

Micro irrigation is the practice of
applying water on or below the soil surface
precisely using devices at a low pressure.
These devices generally spray, mist, sprinkle,
or drip water (Hla and Scherer, 2003). There
is wide belief that micro-irrigation systems
are costly and require high cost over
installation and maintenance, therefore it is
preferred only for high value and cash crops.
But modern advancements in technology
rapidly decreases the price of these systems
and it is now economically optimum for
using on almost all the crops that we
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cultivate. This encourages the farmers to a certain
extent and there is a huge increase in the
utilization of micro-irrigation system. In this view
this article talks about the current status of micro
irrigation and its implementation in India and
the benefits associated with this.

Micro-Irrigation: Current Status
Various studies by Irrigation Association of
India (IAI) & Federation of Indian Chambers of
Commerce & Industry (FICCI) concluded that the
average penetration level of micro-irrigation
systems in India is 5.5 %. This is comparatively
less than the other countries with similar
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potential. Based on the study we can further
express that there are only very few states in
India that are higher than this national
average. Among the states Haryana holds the
highest penetration level of 16.3%, followed
by states such as Sikkim (10.8%), Andhra
Pradesh (10.4%), Rajastan (9.3%), Karnataka
(8.5%), Gujarat (8.1%), Maharashtra (7.3%)
and Tamil Nadu (6.4%). Apart from these
states the average level is less than 5.5% in all
other states.
The report further states that, 9.6% of
steady growth rate of was found in the
adaptation of micro-irrigation from 2005 till
recently. In this sprinkler irrigation has the
highest growth rate compared over drip
irrigation. In the year 2012, Compound
Annual Growth Rate (CAGR) under sprinkler
irrigation was 58.6% and under drip
irrigation was 41.4%. But in 2015, area under
sprinkler irrigation was 56.4% and under
drip irrigation it was 43.6%. From this it is
clearly evident that from 2012 to 2015 there
is a increased demand for drip irrigation with
its growth rate raise to CAGR 9.85% during
this period and growth rate of sprinkler
irrigation at CAGR 6.6%.
About five states contribute most of the
land under micro-irrigation system in India,
Those
are
Rajastan
(16.85
Mha),
Maharashtra (12.71 Mha), Andra Pradesh
(11.63 Mha), Karnataka (8.47 Mha) and
Gujarat (8.29 Mha). Survey by PMKSY (GoI)
showed us that the total area covered by drip
and sprinkler irrigation in India during 2018
to 2019 was 5.75 lakh ha and 5.83 lakh ha
respectively. The average potential for microirrigation implementation in India is
estimated to be 69.5 Mha. For various crops
cultivated in India, higher potential for
micro-irrigation is with the cereal crop at
29.6 Mha. Studies also showed us that about
seven States has the potential of more than
80%. But this with our current progression it
predicted that achieving this target is going
to be a long run. Since the current target is
set to be achieving 0.5 Mha per year.

Benefits

Problems associated with weed and
soil erosion can be minimized
considerably since water is applied

July, 2020











directly to the root zone in very small
quantities. Micro-irrigation also reduces
the atmospheric humidity which in turn
will reduce pest issues.
Application efficiency, surface water
moisture evaporation and overall
efficiency for drip and sprinkler
irrigation is found to be 90, 20-25, 8090 and 60-80, 30-40, 60-70 percent
respectively, this is significantly higher
when compared with surface irrigation
with
40-70
percent
application
efficiency, surface water moisture
evaporation (30-40%) and overall
efficiency (30-35%) percent Sivanappan
(1997).
Water logging, salinity and ground water
pollution can also be considerably
minimized using micro-irrigation. This is
because in micro-irrigation water is
continuously applied in small quantities
which help in keeping the salt
concentration below the harmful levels.
Cost of cultivation is drastically reduced
over time as the energy and labour cost
saved can add up to surpass the cost
incurred in the implementation of the
system over time.
Duo to precise, continuous and uniform
application of water, the quality of the
produce will improve.
This allows for the precise and balanced
application of nutrients and fertilizers.
Thus improves their efficiency. Drip
irrigation system encourages the use of
water soluble fertilizers (WSF), which
are highly suitable for fertigation. By
supplying nutrients directly to the root
zones causes less or no loss in nutrients
through which the use efficiency of
fertilizer can increase to 95% .

Conclusion
Micro-irrigation systems are a much needed
technology in the modern water concerned
agriculture. They have many advantages over the
conventional systems as well as some practical
disadvantages. Although there is a wide spread
awareness among the farmers about these
systems in recent times than the past decades,
various studies showed that the farmers are still
hesitant towards the system despite having a
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huge potential. This might be because of the
initial cost of investment and hesitation to
move from their existing methods and
associated
infrastructure.
But
recent
observations showed a promising raise in
usage and if enough emphasis is given by the
government and other mediums to further
boost the confidence of the farmers we can
expect a drastic increase in adaptation.
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Pradhan Mantri Kisan Samman Nidhi (PM-KISAN): A
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Introduction
To provide an assured income support to
all landholding farmers whose having
cultivable land. The Central Government has
launched a Scheme “Pradhan Mantri Kisan
Samman Nidhi (PM-KISAN)” to provide
income support to all landholding farmer
families to supplement their financial needs
for procuring different inputs related to
agriculture and allied activities as well as
domestic needs. Under the Scheme an
income support of Rs.6000/- per year is
provided to all farmer families across the
country in three identical installments of Rs.
2000/- each four months. The fund is
directly transferred to the bank accounts of
the beneficiary farmers.Total number of
beneficiaries to be covered under the scheme
is about 14 crores, and the Government aims
to cover 12 lakh farmers by the end of
financial year 2019-20. The programme is
effective from 1st December 2018 and the first
installment paid for the period up to 31st
March 2019. Budget of Rs.75,000 crore has
been provided in the 2019-20 financial year.
More than Rs.50,850 crores have already
been released. PM-KISAN would not only
provide assured supplemental income to the
most vulnerable farmer families, but would
VOLUME NO. 16, ISSUE NO.10

also meet their emergent needs especially earlier
than the harvest season. more than 8.46 crore
farmer families have been given the PM-KISAN
benefitsPM-KISAN would pave the way for the
farmers to earn and live a respectable living.

Objectives
The main objectives of PM-KISAN scheme
are given below:
 To provide income help to all eligible
land-holding farmers and their families.
 To complement the financial needs of
the farmers in procuring different inputs
to ensure crop health and appropriate
yields,
commensurate
with
the
anticipated farm income.
 It expected to increase the coverage of
PM-KISAN to around 14.5 crore
beneficiaries. It aims to cover around 2
crores more farmers with an estimated
expenditure of Rs. 87,217.50 crores that
was funded by the Central Government
for the year 2019-20.
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landholding SMFs families.
Benefit to eligible SMFs: – Under the
scheme, a direct payment of Rs. 6000 per year to
be transferred in 3 equal installments of Rs. 2000
every4 months into the Aadhar ceded financial
institution bills of eligible landholding SMFs
households. The first installment for the period
01.12.2018 to 31.03.2019, beneath the scheme
has been transferred to the eligible beneficiaries
in the financial year (2018- 19) itself.
Aadhar capturing: –Aadhaar is obligatory
under this scheme. However, in cases, where the
beneficiaries at present are not having Aadhar or
Aadhar Enrollment number, alternate prescribed
documents can be collected for identity
verification and transfer of benefit to such farmer
families for transfer of 1st installment in 2018-19.
Definition of families: – The SMFs
landholder farmer family is described as “a
family comprising of husband, wife and
minor children who together own cultivable
land up-to 2 hectares as per land records of
the concerned State/UT”.
Basis for identification: – The
number of eligible SMFs under the scheme
has been anticipatedon the basis of
projection of Agricultural Census 2015-16
data for 2018-19.
The projected number of holding of
SMFs landholder farmer families for
FY 2018-19 was 13.15 crore.

Due to possibly exclusion of
positive categories of beneficiaries of
better economic strata, the total
number of eligible beneficiaries has
been taken as 12.50 crore.

The present land-ownership system
can be used for identification of
beneficiaries for calculation of
financial benefit.
Scheme contours and financial
outlay: – The scheme to be implemented as
Central Sector Scheme with 100 per cent
financial support by Government of India
(GoI). For financial year 2018-19, a budget
provision of Rs. 20,000 crores had been kept
for disbursal of financial benefit to the
eligible landholding SMFs families. Similarly,
a budgetary provision of Rs. 75,000 crore has
been kept in the financial year 2019-20 for
disbursal of financial benefits to eligible
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Exclusion Categories
The following categories of beneficiaries of
higher economic status shall not be eligible for
benefit under the scheme. (a) All Institutional
Land holders. (b) Farmer households in which
one or more of its members belong to following
classes
 Former and present holders of
constitutional posts
 Former and present Ministers/ State
Ministers and former/present Members
of Lok Sabha/ Rajya Sabha/ State
Legislative Assemblies/ State Legislative
Councils,former and present Mayors of
Municipal Corporations, former and
present
Chairpersons
of
District
Panchayats.
 All serving or retired officers and
employees of Central/ State Government
Ministries /Autonomous Institutions
under Government as well as regular
employeesof the Local Bodies.
 All superannuated/retired pensioners
whose monthly pension is Rs.10,000/-or
more
 All Persons who paid Income Tax in last
assessment year
 Professionals like Doctors, Engineers,
Lawyers, Chartered Accountants, and
Architects registered with Professional
bodies and carrying out profession by
undertaking practices.
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Conclusion
The scheme benefits around 12
crorefarmers in the country. In every year, an
amount of Rs.75, 000 crores would be given
under this scheme. PM-KISANwould no
longer simplest only provide assured
supplementalincome to the most vulnerable

farmer families.It’s additionally progressed the
agricultural improvement and farmers welfare.
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31. HORTICULTURE

Methods to Minimize Post-Harvest Losses of Betel
leaf (Piper betel L.)
Palli Venkata Santhosh Kumar
M. Sc. Scholar, College of Horticulture, Bagalkot, Karnataka

Betel vine has been under cultivation in
India for centuries. In fact, no Hindu religious
ceremony is complete without betel leaves. It is
also offered after lunch and dinner and also
during other social get together. The medicinal
properties of betel leaves were recognized
during 600 A D when Ayurvedic system of
medicine came into practice. Betel leaves are
beneficial to the throat and remove viscidity in
human beings. Leaves help in digestion and
tend to remove the bad smell of the mouth. The
juice of betel leaves is used as an adjunct to
pills administered in the Ayurvedic medicines.
The fresh crushed leaves are used as antiseptic
for cuts and wounds. It is also good for the
respiratory system and is used in treatment of
bronchitis, cough and cold. The extracted
essential oil from leaves also possesses
antifungal and anti-bacterial properties. Owing
to huge potential in the industrial market, on
account of its medicinal benefits indicates a
promising industrial future of betel vine
cultivation. In India, around 20 million people
consume fresh betel leaves of and there is
tremendous demand from the European
countries. Leaves worth about Rs. 30-40
million are exported to the countries like
Bahrain, Canada, Great Britain, Hong Kong,
Italy, Kuwait, Nepal, Pakistan, Saudi Arab and
many other European countries from India.
This clearly indicates that this crop has a
promising industrial future and a tremendous
potentiality in earning the foreign exchange
which will strengthen the nation by enhancing
national economy and generating employment
opportunities. But betel leaves undergo quick
VOLUME NO. 16, ISSUE NO.10

spoilage because of its perishable nature and
fungal infections during storage and
transportation. This may cause a post harvest
loss ranging from 35% to 70% during transport
and storage. Wastage may be minimized by
drying the leaves for further value addition.
Other than curing, few attempts are also being
made to reduce losses by chemical treatments,
beneficially modifying the storage conditions
and by adopting better packaging techniques.
Such wastage may also be reduced by
extracting essential oils from the leaves which
remains unsold in the market. Some of the
methods for minimizing post-harvest losses of
betel leaves are

Depetiolation
Depetiolation means removal of the
petioles from the leaves. It reduces about 1025% weight of leaves due to 10-40% reduction
in length of leaves. It helps in delaying
senescence. Depetiolated condition was always
better than petiolated condition for enhancing
storage life. Researchers reported that
Chlorophyll degradation was found minimum
in petiolated condition either in packing with
banana leaves or in treatment with
Benzylaminopurine (BA) @ 30 ppm compared
to depetiolated condition. Winter season
(December-January) was the best for longer
storage of betel leaves in any form. Among
method of storage, zero energy cool chamber
was the best for longest period of storage
followed by packing with banana leaves in
bamboo basket.
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took 15-20 days for making complete white or
yellowish from green betel leaves. In this
process, the shelf life of betel leaves is extended
up to one month and the superior quality
bleached leaves being very soft and coloured a
uniform green yellow. This process heightens
flavour, which is due to the presence of volatile
oils. The chief of these is eugenol, an
unsaturated aromatic phenol, usually very pale
yellow in colour, which has a strong pungent
odour reminiscent of cloves, and a pungent
spicy taste. Changes in the chemical
composition of leaves after curing leads to earn
more money for the farmers.

Dehydration
It is an essential method of processing of
betel leaf that can avoid spoilage and facilitate
preservation. Dehydration means removal of
moisture from any substance. Drying is
preservation process of any product by
reducing the amount of moisture content in the
materials. Drying may be of different types (i)
solar drying, (ii) shade drying, (iii) mechanical
drying and (iv) microwave drying or hot air
drying. Shade drying of betel leaves in dark
rooms is a time consuming process, resulting
into a product with inferior quality. Sun drying
is widely practiced, but prolonged direct
exposure to solar radiation leads to adverse
changes in colour, texture and flavor,
contamination with sand, soil and foreign
matter. Because of this reason, using hot air
dryers seems inevitable for drying to improve
the quality of the final product. Solar drying
produced better results as compared to shade
drying, mechanical drying and microwave
drying. Hence, modern drying (microwave
drying) should be promoted for beneficiary
outcomes because in this method, there was
substantial losses of volatile oil which is
responsible for improving organoleptic
qualities of the leaves.

Chemical treatments
The storage of the betel leaves could be
extended by including a mixture of sodium
bicarbonate and tartaric acid in the packaging.
Before packaging, the packing material could
be disinfected with sodium hypochlorite as it
reduces the spore load and development of
yellow colour. Ventilation was found to be most
important as no aeration leads to moist
discolouration and fermentation and too much
aeration leads to dry discolouration. For
prolonged storage and distant transport, the
betel leaves treated with benzyl adenine (BA)
had less chlorophyll destruction with greater
build up of carotenoids and yellowing was
delayed about 3 days. Post-harvest dipping of
betelvine leaves for 6 hours in solutions of 25
ppm benzyladenine (BA) and 50 ppm kinetin
and packed in vented polythene bags stored
under refrigerated conditions prolonged the
shelf life of the leaves.
Hence concluded, in view of the
commercial potentiality of betel leaf in India,
Postharvest losses of betel leaves can be
prevented if proper preservation techniques are
followed. Right from the ancient techniques of
solar drying and depetiolation to the modern
methods of preservation including modern
drying technologies, bleaching and curing,
chemical treatments, advanced packaging
technologies, etc., can prove to be beneficial in
reducing postharvest losses of betel leaves that
might be helps to generate employment
opportunities and enhance national economy.

Bleaching and curing
Generally bleaching and curing procedure
of leaves is done in a bhatti or closed room. It
can be made up of mud, cement, brick or any
other locally available suitable material. The
curing process for betel leaves was probably
first invented at Varanasi, India where the
techniques were traditionally used for making
Banarasi paan. The basic principle in curing
process of betel leaf is that the green leaves are
treated with smoke, high temperature and
pressure in a bhatti or closed room with little or
no ventilation so as to regulate the temperature
inside the room for improving organoleptic
qualities and ultimately the green leaves are
converted to white or yellowish white colour
leaves. Actually it is alternate heating of 6
hours at 50-60 °C and cooling of 12 hours, two
to three times followed by aeration of leaves by
turning and stored under dark condition. It
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32. BIOTECHNOLOGY

NANOBOTS- A Nanotechnological Robot Machine
Rahul Anand and Somya Singh
Dr. Rajendra Prasad Central Agricultural University, Pusa

Introduction
Nanobots are the emerging technology in
creating machines or robots. Adriano
Cavalcanti- Known as nanorobot pioneer, was
the nanorobotics inventor for the pratical
hardware architecture of nanobots.
A nanobot performs task at Nano scale
dimensions. The size of nanobots are 10‾9.
Nanobots are made up of DNA of
Bacteriophages. These are also called as
nanorobots, nanomachines, nanomites and
nanoids. Nanobots are tiny machines which are
used to cure diseases in humans or in any
organism. For example- It is used to identify
and destroy the cancer cells. They are needed
in large numbers to perform well in
macroscopic and microscopic tasks.
In future, medical and agricultural
nanotechnology is expected to employ
nanobots injected into the patient or plants to
perform work at a cellular level.

Fig. A Nanobot

Components of Nanobot
Nanobots consist of:
 Molecular Sorting Rotors

Carbon Nanotubes
 Propellers
 Sensors
 Fins
Types of Nanobot
 RESPIROCYTES
 Microbivores
 Clottocytes

Mechanism of Nanobots

Fig. Working mechanism of Nanobot

Surgical nanobots could be introduced into
the body through the vascular system.
After injection, each nanobot would travel
to its target cell, enter the nucleus and replace
the chromosomes, then exit the cell and leave
VOLUME NO. 16, ISSUE NO.10

the body.
Inherited defective genes could
replaced with non- defective base-pair.
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Applications In Agriculture, they have been used to
identify and inventory livestock.
 RFID integrated circuit nanobots are
being applied by agro-meteorologists
and fishing industry.
 It can check and repair works in DNA
 Nanobots are put into the act of
purifying the sewer wastes and
reservoir in the field of environment
 Nanobots can be used in blood cell to
detect pathogens.
 It can be used in apoptosis of cancer
cell
 Nanobots used to kill viruses in animal
body
 It can be used in drug delivery
 Used in removal of harmful parasites.
 It can be used in gene therapy
 Can be used in breaking blood clots
 In medical field, it can be used to cure
arterio-scleriosis.




It might also produce copies of them
to replace worn out.
Speed up medical treatment.

Limitations
 The initial design cost is very high.
 The design of the nanorobot is a very
complicated one.
 Hard to program.

The nanobots should be accurate,
otherwise harmful effects may occur.

Limited external control mechanisms

Hard to interface, customize and
design.
References
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Advantages
 Rapid elimination of disease.

Cost of surgery is low in animals.

No operation failures.

Less risk.

Faster and more precious diagnosis.

33. BIOTECHNOLOGY

Biotechnological Intervention through RNA
Interference to Control BBTV Disease of Banana
Richa Sharma, Mayuri Mahalle and Mahesh Jagadale
DBT-AAU centre, Assam Agriculture University, Jorhat, Assam

Among the various viral diseases, Banana
bunchy top disease is the most devastating
severely affecting the crop yield worldwide.

Introduction
Banana (Musa spp) is the fourth most
important crop and considered as a staple food
in most of the developing countries (Pillay et
al., 2012). It belongs to the family Musaceae
and mostly grown in tropical and subtropical
countries.Banana is a very nutritious fruit with
the highest content of potassium, magnesium,
and calcium and serves as a richest source of
vitamin A, vitamin B6, vitamin C, and Niacin.
Production of this fruit crop is hampered due to
various bacterial, fungal and viral diseases.
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BBTV disease
Banana bunchy top disease (BBTD) is
considered a major disease of the banana crop
which is caused by a single-stranded DNA virus
called Banana bunchy top virus (BBTV). This
disease of banana is more prevalent in the
South Pacific Asia and Australia.It is a multicomponent virus as the genome contains six
circular single-stranded DNA viz.-R,-U3, -S,64
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M,-C and –N. These components are of the
same organization and size (1000 nucleotides)
(Vetten et al., 2005). The disease is transmitted
by vegetative propagation and an aphid called
Pentalonia nigronervosa. (Hu et al.,1996).
BBTVdisease was first reported from Fiji in
1889 and caused major loss to banana export
(Magee, 1927; Taylor, 1969).

initiation protein (Rep) to generate BBTV
resilient transgenic banana plants.Several
research groups have used embryogenic
banana cell suspension cultures inoculated
with RNAi construct containing R- DNA to
produce
BBTV
resiustant
transgenic
lines(Elayabalan et al., 2017). Hence, the RNAi
mediating resistance was found to be most
effective for the management of BBTV disease
in banana.

Symptoms
BBTV infected banana has stunted growth;
pseudo stem has bunchy leaf appearance at the
top, dark green broken streaks in the veins,
midrib and the petiole of the plant. As the
disease advances, the leaf curl down and the
leaf apex tends to become short and narrow
with brittle and chlorotic leaf margin. Later,
fruits developed in BBTV infected banana plant
are short and henceleads to greater economic
losses. Also in the infected crop, the tip of the
male bud appears as the bird's mouth
(Elayabalan, 2010).
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RNA interferenceto impart viral
resistance
To date, no resistance banana cultivars has
been found against BBTV. Moreover, no seed
setting occurs in banana crop due to its triploid
nature, hence breeding for disease resistance is
tedious in this crop (Bakry et al., 2009).The
aphid vector of BBTV is distributed over a wide
range and difficult to control using systemic
insecticides, so there is a chance of spread of its
infection which will result in a major loss of the
production. Looking at the severity of this viral
disease and lack of resistant cultivars the use
genetic engineering is the sole source of
integratingBBTV
resistance
in
banana
cultivars. Therefore, a biotechnological tool like
RNA interference is a powerful and robust
technique to produce BBTV tolerant transgenic
lines in banana (Pooggin et al., 2003). Among
the six DNA components used in the viral
replication R- DNA i.e. replication initiation
protein (rep) is used for the construction of
RNAi vector. Various studies have been
reported on the use of ihp RNA transcripts
corresponding to viral master replication
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