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HORTICULTURE

Ferns–A beautiful flora of Western Ghats
1 Kavana,
1

G. B., Pavithra S. 2 . and 3Vidya S.P.
2

Dept. of Floriculture and Landscape Architecture, Dept. of fruit science, College of Horticulture, Mudigere.
3
Karnataka, . College of Horticulture, Bengaluru. Dept. of Plantation, Spices, Medicinal and Aromatics

Ferns are one of the oldest group of
plants on earth with a fossil record, dating
back to the middle Devonians 383-393
million years ago. Today ferns are the second
most diverse group of vascular plants on the
earth with around 10,500 living species.
Pteridophytes connecting the link between
lower group of plants and higher group of
seed-bearing plants hence they are placed
between bryophytes and higher vascular
plants viz., gymnosperms and angiosperms.
Pteridophytes is derived from two Greek
words i.e. “pteron” - feather and “phyta” plant means the plantswhich bears feather
like fronds are called pteridophytes (Ferns).
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Ferns have 3 major parts – the rhizome, the
fronds and the reproductive structures called
sporangia (spores), An entire leaf is called
a frond.The portion of the rachis without pinnae
isreferred to as the stipe (petiole). Most fern
fronds also have circinate vernation called as
fiddlehead or crozier, Ferns reproduce by spores,
have neither seeds nor flower.Sometimes spores
are protected by an overhanging structure
called indusium.Fern
leaves exhibit three
distinctive characteristics,Leaf venation is
4
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free,fiddle head or crozier andmature leaves
bear spores (abaxial surface).



Life cycle of ferns
In ferns, a mature sporophyte will
develop haploid spores through the process
of meiosis. Once these spores mature, they
are dispersed into the surrounding
environment and will eventually germinate
into gametophytes. Gametophytes may either
go on to produce both male (antheridia) and
female (archegonia) sex organs, or they may
produce them separately. Once the sperm
has united with the egg, a new diploid
sporophyte grows directly from the
gametophytic tissue.









Species of ferns:
Platycerium superbum, Nephrolepis
undulate, Osmundastrum cinnamomeum,
Equisetum
debile,
Asparagus
densiflorus, Athyrium niponicum,
Cythea
cooperi, Matteuccia struthiopteris, Marselia
minuta,
Adiantum
capillus,
Cyathea
dealbata, Psilotum nudum, Pteris vittata,
Angiopteris evecta, Dicksonia antartica,
Microsorum ptreropus, Adiantum aleuticum,
Asplenum serratum, O. regalis, Pteridium
aquilinium.
Economic importance
 The
species
like
Drypteris,
Adiantum, Nephrolepisare used as a
potted plant.
 And in the preparation of bouquets
and for decorating stages, halls, etc.
during various functions.
 Nephrolepis species are commonly
cultivated as ornamentals (both as
plants and as cut leaves in flower
arrangements). When grown in
hanging baskets they produce
hundreds of gracefully hanging
frond with thin stolons.
 Spores of ferns and mosses are used
in forensic investigation. Because
they are microscopic in nature, long
distance
of
dispersion
and
degradation of these ferns spores are
less hence these spores of ferns are
used in forensic in suspected areas.
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Ferns are used as a dry industrial
lubricant since the microscopic spore
contains non-volatile oil.
Some species of Pteridium leaves are
used for making the green dye.
Dicranopteris linearis and Gleichenia
hirta in the central highlands used for
soap industries.
Azollais also fern, and it is a nitrogenfixer, which having symbiotic association
with blue green algae (Anabaena
azollae), Considered as bio fertilizer for
rice.
Used for treatment of wastewater.
Filicin, which is isolated from the
rhizome of Dryopteris filixmas which is
mainly used for controlling insect pests.
Adiantum capillus-veneris and Marsilea
minuta L.are mentioned in Charaka
Samhita.
The
rhizome
of
Polystichum
squamosum in India used against
scorpion bite and insect bites
The spores are effective in the treatment
of leprosy and other skin diseases.
Actiniopteris radiata exhibits properties
like antihelmintic, astringent, sweet,
cooling, acrid.
Also extract some of antibiotics from
pteridophytes.
Bioremediation of wastewater, Pteris
vittata L. is a hyper-accumulator of the
toxic metal Arsenic (2.3%) Salvinia
minima, Salvinia natans.
The dried frond is used in dry foliage
arrangement. The fossils of these plants
have contributed greatly to the
formation of our fossil fuels - coal, oil
and natural gas.

Conservation
The economic values of many ferns and fern
allies have been enumerated. By far a large
number of them are considered to be highly
prized as foliage ornamentals whether indoors or
outdoors. It has been pointed out that most of the
nursery supplies as also plants for other
economic uses are based on collection from wild
populations and individuals from forests. In
addition the continuous deforestation by the
timber merchants and large-scale blasting for
road building and tourism development weakens
5
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the already fragile slope. Frequent landslides
then bring about an ecological disequilibrium
which today threatens the fern species. Most
fern species, being shade and moistureloving, grow in the interiors of forests. Any
disturbance of vegetation leads to the
destruction of ferns. In certain forests the
pteridophytes
have
been
completely
eradicated due to the destruction of forests to
make way for crop cultivation. Therefore, it is
concluded that though exploitation of
pteridophytic taxa for their economic value is
necessary, steps are desired to be taken for
their conservation in botanical gardens in
different parts of the country before many of
them become endangered or permanently
extinct. This is moreover a large percentage
of the Indian fern flora is endemic to the
country and therefore needs special attention
as far as conservation is concerned. Hence
documentation and distribution studies of
pteridophytic diversity needs to be given top

2.

priority to help conservation resources and
preservation of the disappearing of species.
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PMRNAI: an Approach for Targeted Gene Silencing in
Insect Pest Species
U. Venugopal
Department of Entomology, UAS, Bangalore-560065

RNA Interference
RNA interference (RNAi) is a sequence-

specific, double stranded RNA (dsRNA) induced
gene-silencing mechanism that operates at
transcriptional or post- and when ingested into
insects can lead to death or affect the viability of
the target pest. RNAi mechanism was first
demonstrated
in
Caenorhabditis
elegans
in1998,Plant-mediated RNA interference (RNAi),
which involves The dsRNAs/siRNAs formed
inside the transgenic plants are taken up by
insects upon feeding, which lead to the silencing
of the target gene in insects. Generation of
transgenic plants expressing dsRNA is a more
practical method as a pest control strategy for
ﬁeld applications as compared to other delivery
methods. Plants have
RNA dependent
polymerase RdRp for ampliﬁcation of RNAi
signals and SID for transport of RNAi signal,
whereas RdRp and SID are absent in insects.
Thus, plants amplify the siRNA molecules and
transport
them
through
phloem
and
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Introduction
In agricultural systems, insect pests can
cause crop damage mainly through loss in
yield or quality Chemical insceticides are
still the major approach for controlling
insect pests. Themain disadvantages associated
with chemical methods aretheir persistence and
biomagnifications in the environment,which
causes environmental as well as health related
problems .The alternative commercial
biotechnological methods rely mostly on
Bacillus thuringiensis, its effectiveness
however, is threatned by development
resistance in some insect species. As a
r e su l t , t h e r e i s a n urgent n e e d t o
develop economically and ecologically sound
alternatives for pest control.
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plasmodesmata to other parts. Insect takes
processed and unprocessed dsRNAs from
plants through feeding and then move
dsRNA to other body parts or target sites.

Mechanism of Systemic RNAi in
insects
RNAi pathway involves formation of
interfering molecules through activity of
dicer enzyme. These interfering molecules
can be small interfering RNAs (siRNAs) and
microRNAs (miRNAs). The interfering
molecules are then loaded onto RNA induced
silencing complex (RISC) comprising of
Argonaute protein (AGO). RISC directs the
interfering molecules to their cognate target
where homology based cleavage of target
mRNA occurs RNAi is more efﬁcient, user
friendly, ﬂexible, speciﬁc and stable
technique for pest control. It has been
exploited successfully as a powerful reverse
genetic tool to study the function of genes
and biological control of various agricultural
insect pests and pathogen
Cellular up-take of dsRNA in insects
Insects can take up siRNAs directly from
the environment or tissue and transfer signal
from cell to cell. The ability of execution of
RNAi by single cell is termed as cell
autonomous RNAi. In this case, the site of
production or introduction of dsRNAs and its
RNAi effects is same, whereas in non-cell
autonomous RNAi, the site of RNAi effect is
different from the site of dsRNA production
or introduction. Non-cell autonomous RNAi
can be environmental, when cell takes the
dsRNA molecules from environment or
systemic RNAi, when cell takes the dsRNA
molecules from other cell or tissue and
spread these siRNA molecules to other part

Diabrotica virgifera virgifera (LeConte) and
Helicoverpa armigera respectively. The dsRNAs
were expressed in Nicotiana tobacum against H.
armigera cytochrome P450 (CYP6AE14) gene.
CYP6AE14 gene is involved in detoxiﬁcation of
gossypol and highly expressed in the midgut.
Feeding of H. armigera larvae on dsRNA
expressing CYP6AE14 N. tobacum plants caused
reduction in CYP6AE14 transcripts. As a result,
larvae were not able to detoxify gossypol and
showed retarded growth through feeding of
dsRNA on artiﬁcial diet tested over 290 genes
from Western corn rootworm (WCR) cDNA
library in order to identify potential target genes.
They found 14 potential genes and among them,
vacuolar ATPase subunit A (V-ATPase) gene was
selected for detailed analysis through HI-RNAi.
They generated corn transgenic plants expressing
dsRNA against the V-ATPase gene of WCR and
observed that transgenic corn plants showed
signiﬁcantly less root damage as compared to the
control plants in feeding bioassays. Later, HIRNAi was also used for control of different
insects through silencing of various insect vital
genes Hi-RNAi was also combined with other
transgenic approaches in order to enhance
resistance against pests. For instance, transgenic
cotton plants expressing both dsCYP6AE14 and
35GhCP1
(Gossypium
hirsutum
cysteine
protease) were found to be highly resistant to
cotton bollworm than either of the singletransgenic lines. HI-RNAi also gave great
advantage in controlling the sap sucking insects.
Sap sucking insects were found insensitive
towards Bt toxin. HI-RNAi silencing of gap gene
in Myzus persicae impaired the reproductive
potential of insect through reduction in target
gene transcripts.

Host-induced RNAi for insect pest
control
Plant-mediated or host-induced RNAi
(HI-RNAi) approach, a crop plant is
engineered with hair-pin RNAi vector to
produce dsRNA against the target gene of
insect pest. Upon feeding on plant parts,
dsRNA enters into the insect gut, leading to
the induction of RNAi machinery and en,
silencing of the target gene in the insect pest.
The success of HI-RNAi was ﬁrst studies on

Conclusion
The continuous supply of dsRNA is required
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in sufficient amounts at the specific site for
effective silencin of target genes due to the
absence of silencing signal amplification
system in insects. This problem could be
overcome by identifying the vital genes,
change in the expression, which will have
detrimental effect on insect survival, and by
engineering plants for the production of
dsRNA molecules against such target genes
.Many insect species including the
economically important insect pests are
getting sequenced and the availability of the
whole genome sequences of these insects
helps in better understanding of the RNAi
machinery, identification of novel target
genes and in overcoming the challenges faced
during the application of RNAi approach as a
pest control strategy. RNAi technology
coupled with Bt or other technologies offers a
great choice in controlling the insects pests,

3.

which are prone to develop resistance against
insecticidal proteins. However, to establish the
true potential of HI-RNAi for combat of insect
pests, further development and reﬁnement of this
technology in large-scale ﬁeld tests are required.
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Antinutritional Factors: Physiological Disorganizors
and Cyanogenic Glycosides
Chandini A S1*, Praveenkumar N R2, Sudesh K S2 and Bharathkumar A3
1

2
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Physiological disorganizors
Nitrate (NO3-) and Nitrite (NO2-)
Nitrogen is required for growth and
development of plants hence plants take up
nitrogen in the form of nitrate to synthesis
amino acids. Phloem carries product of
photosynthesis that is photosynthates from
leaves to other parts of the plants particularly
storage organ. This affects the distribution of
nitrates in plants. Leaves in particular
contain more nitrates than the storage organ.
This means that leaf crops such as cabbage,
lettuce and spinach have fairly large nitrate
concentrations whereas storage organs such
as potato tubers, carrots, leeks, onions, seeds
and pods of pea and bean plants have
relatively small concentrations (Onyesom
and Okoh, 2006).
Both environmental and agricultural
factors
can
influence
the
nitrate
concentrations in vegetables. The former
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include soil moisture, light intensity and
temperature and the latter fertilizers, variety and
crop protection strategies.
Nitrate are considered to be anti-nutrients
because when we consume nitrate containing
vegetable in excess amount, within the
gastrointestinal tract nitrate is reduced to nitrite
which is absorbed into the blood stream where it
binds with haemoglobin oxidizing ferrous iron to
ferric iron to from methaemoglobin. This form of
haemoglobin complex is incapable of oxygen
transport. The result is Anoxia, specifically
referred to as methaemoglobinaemia.

Table1. Nitrates level and effect in human
body
8
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Level in %
0.5-2%
10%
25%
50-60%

Effect
Methemoglobin in their blood
Skin and lips can take on bluish
tinge (cyanosis)
Weakness and rapid pulse
Person can lose consciousness

Phytates
Phytateis the salt form of phytic acid, are
found in plants, animals and soil. In
monocotyledons such as wheat and rice,
phytates is present in germ of corn and in the
aleurone or bran layer allowing an easy
separation by milling. However, in
diacotyledons seeds such as legumes, nuts
and oilseeds, phytates are found closely
associated with proteins and is often isolated
or concentrated with protein fraction of these
foods. Since, phytates binds with minerals
such as iron, manganese, zinc and calcium in
the gut and making them less available to our
body and they are also known to reduce the
digestibility of starch, protein and fat hence
they are considered to be antinutrients
(Banerjeeet al, 2015).
Cyanogenic glycosides
Cyanogens
Some legumes like kidney bean, red
gram and cassava contain cyanogenic
glycosides from which hydrogen cyanide
(HCN) may be released by hydrolysis. HCN
can cause disfunction of the central nervous
system, respiratory failure and cardiac arrest
(Oboh, and Elusiyan, 2007). As cyanide is
extremely toxic, one of the most obvious
symptoms is death. In the body, cyanide acts

4.

by inhibiting cytochrome oxidase, the final step
in electron transport, and thus blocks ATP
synthesis. Prior to death, symptoms include
faster and deeper respiration, a faster irregular
and weaker pulse, salivation and frothing at the
mouth, muscular spasms, dilation of the pupils,
and bright red mucous membranes.
Table2. Hydrogen cyanide content in some
food stuffs
Food
Lima bean
Almonds
Sorghum spp
Cassava
Peas
Beans
Chick peas

HCN (mg/100g)
210-310
250
250
110
2.3
2.0
0.8
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Innovative Breeding Techniquesfor Bruchid
Resistance in Pulses
Priyanka A.R1* and Niranjanadevi. J1
1*

1
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Bruchid
India is one of the largest producer and
consumers of pulses accounting for 33 per
cent of world area and 24 per cent of world
production (TripathySwapan K, 2016). India
has contributed about 17.82 million tonnes

per annum during 2016 – 2017 that is 23.07% of
the world’s production and 50.57% of the
production of the Asian continent producer,
consumer and importer of pulses. The pulse
crops are indispensable for human nutrition not
only because of their rich source of proteins but
also for their dietary fibres, complex
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carbohydrates, resistant starch, vitamin
complex and minerals. Different plant parts
and by-products of these crops can even be
utilised as low-cost animal feed and
firewood.
Storage insect pests cause serious losses
to all legume crops in both quality and
quantity, particularly in the Tropics and Subtropics where temperatures and relative
humidity are high (Keneniet al., 2011). This
common pest of stored legumes has a
cosmopolitan distribution, occurring on
every continent except Antarctica. The beetle
most likely originated in West Africa and
moved around the globe with the trade of
legumes and other crops.Bruchids belong to
the family Bruchidaethat comprises more
than 1700 species of 62 genera worldwide.
About 20 of these species are recognized as
devastating storage pests in different pulse
crops. The most important species of storage
insect pests of food legumes include:
Callosobruchuschinensis, C. maculatus, C.
analis, Acanthoscelidesobtectusand Bruchus
incarnates. In addition, B. rufimanus, B.
dentipes,
B.
quinqueguttatus,
B.
emarginatus, B. ervi, B. lentisand B.
pisorummay also cause significant losses in
some legumes.
Mishra et al., (2018) reported that postharvest damage caused by the bruchid during
storage is varied from crop to crop and
damage is depends upon species of bruchid
and their biotype. C. maculatuscauses up to
90% yield loss in black gram, 10–78% in
pigeon pea
and 4 –90% in cowpea,
depending upon the cultivar and their seed
composition. In mung bean, both C.
maculatusand C. chinensiscause 7–73%
losses in yield, depending upon the genotype
and the morphological and biochemical
attributes of the seeds.
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Breeding for bruchid resistance
Understanding the genetics of bruchid
resistance and its mode of inheritance is
necessary in order to develop an efficient and
effective breeding programme. The wild
mungbean accession TC 1966 was by and large
used as resistance source for mungbean breeding
against bruchid infestation. Derived lines suffers
due to linkage drag. TC 1966 is reported to be
nutritionally poor due to presence of glutamicoxalacetic transaminase. It is not safe for human
consumption.
Genetic engineering
Proteinaceousα-amylase inhibitor (αAI) is a
secondary metabolite which is present in seeds of
most cereals and certain grain legumes. It confers
resistance to Callosobruchusspp. in common
bean (P. vulgaris L.). Transferring αAI-1 gene
from common bean was achieved and resulted in
resistant transgenic plants in adzuki bean. The
transgenic adzuki bean is free from damage by C.
chinensis, C. maculatusand C. analis. Although
genetic engineering is an effective and useful way
to
develop
bruchid-resistance
legumes,
disadvantages of the technique exist. Firstly, it is
not applicable in most Vignacrops such as
mungbean, blackgram and cowpea because some
protocols necessary for gene transferring are not
yet well developed. Transgenic crops are not yet
publicly accepted in terms of consumption and
10
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environmental safety.

analis.

Biotechnological approaches
Biotechnological approaches, such as
transgene introgressive genome modification
and DNA marker-assisted breeding, can
provide means to reduce yield loss and
augment net production (Mishra et al.,
2018).

Sources of bruchid resistance
TC1966, a wild mungbean [V. radiata var.
sublobata
(Roxb.)Verdc.],
collected
in
Madagascar, showed complete resistance to C.
maculatus and C. chinensis. The World Vegetable
Center screened about 100 V. radiata var.
sublobataaccessions against C. chinensis, and all
possessed resistance against the pest.In these
accessions, only 10–20% seeds had bruchid eggs
and the seeds are rough textured with hard testa
(Asian Vegetable Research and Development
Center [AVRDC], 1990a). TripathySwapan, 2016
reported that cultivated rice bean (V. umbellata)
offers complete resistance against C. analis, C.
chinensisand C. maculatus. a few Australian wild
mungbean accessions ACC23 and ACC41 are
resistant to C. chinensis, C. maculatusand
C.phaseolin.A cow pea land race Tvu 2027 has
been identified complete immune to C.
maculatusafter screening over thousands of
germplasm accessions. The pigeonpea genotypes
e.g. DEPS-3, DEPS-9, PG-12, ICPL-2008-1 and
WRP-230-1-1 show least susceptible to C.
chinensiswhile a few cowpea genotypes KM-1,
Goa local, T-1 and TV 944 reveal relatively
resistance to C.maculatus.

Transgenic approaches
The first transgenic crop was developed
three decades ago. Since then, the use of
genetic transformation has been reported in
most crops, including pulses, such as
Vignaunguiculata,
Vignamungo,
Cicerarietinum,
Cajanus,
Cajan,
Viciafabaand Pisumsativum. Biochemical
studies on pulses confirmed that lectins, the
sugar-binding proteins normally found in the
seeds are involved in plant defence
mechanisms against bruchids. Genes
encoding for these proteins are members of
the lectinmultigene family, the most
representative components being arcelins,
phyto-hemagglutinins
and
-amylase
inhibitors lectins, -amylase inhibitors and
protease inhibitors can retard insect growth
and development when ingested, due to
suppression of -amylase activity and serine
protease activity in the larval midgut of the
weevils. Among these, the
-amylase
inhibitors are easily inactivated by cooking.
Hence, the introduction of this gene into host
plants could be regarded as a safe strategy for
the development of transgenic bruchidresistant crops. The transgenesis of the amylase inhibitor ( AI-1) gene, obtained
from the common bean (P. vulgaris), was
successfully
achieved
during
the
development of bruchid-resistant transgenic
in the adzuki bean, chickpea and mung bean.
The transgenic adzuki bean has not been
damaged by C.maculatus, C. chinensisand C.
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Use of Softwares in Irrigation Management
Jeena Mary
Ph.D. Scholar, Dept. of Agronomy, College of Horticulture, KAU, Vellanikkara, Thrissur, Kerala

Irrigation management is the process of
timing and regulating irrigation water in a
VOLUME NO. 17, ISSUE NO.04

way that will satisfy the water requirement of the
crop without the waste of water, soil, plant
11
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nutrients, or energy. It is a vital component
for the sustainable development of
agriculture. The principle irrigation practice
of ancient times was building of temporary
bunds across streams and then diverting
their flow to the fields. The practice of storing
water in tanks was developed at a later stage.
Modern well designed large scale irrigation
system with reservoirs and delivery systems
developed mainly after 18th century. Micro
irrigation resulted into a drastic change in
the water management methods. In all these
situations, farmer is only giving importance
to how much water to apply and when to
apply. In the present situation, water is a
scarce resource and not available for
drinking as well as for irrigation in so many
countries. Farmers are struggling hard in the
agriculture field and the task of irrigating
field is becoming quite difficult, it is
important to depend on new technologies
that reduce the consumption of water. There
are various decision support tools have been
developed by different agencies in order to
minimize the water use for irrigation needs
and apply only less amount as and when
required.

Cropwat
It is a decision support system developed
by the land and water development division
of FAO for planning and management of
irrigation. It is a computer programme for
the calculation of crop water requirements
and irrigation requirements based on soil,
climate and crop data. This allows the
development of irrigation schedule for
different management conditions, also used
to evaluate farmer’s irrigation practices and
to estimate the crop performance under both
rainfed and irrigated conditions. The
software uses a flexible menu system and file
handling and extensive use of graphics.
Graphs of input data and results can be
drawn and printed with ease.
Aquacrop
It is the crop -water productivity model
developed by FAO to improve water
productivity in rainfed and irrigated fields. It
stimulates the attainable yield of herbaceous
crops as a function of water consumption and
suited to address conditions where water is a
January, 2021

key limiting factor in crop production.
Applications
Understand
crop
responses
to
environmental change
 Yield gap analysis
 Develop irrigation schedules to optimize
production
 Develop strategies under water deficit
conditions
to
maximize
water
productivity
Design of micro irrigation systems
(DOMIS)
This decision support tool has been
developed by the Precision Farming Development
Centre, Water Technology Centre, ICAR, New
Delhi. It is capable of designing different micro
irrigation systems (drip, sprinkler, micro
sprinkler systems) for different horticultural,
cereal and fruit crops. DOMIS suggests most
optimal layout plans and efficient system design
with specifications of lateral, sub main and main
pipes. It uses scientific algorithms and
procedures for calculating plant based water
requirements based on the agro climatic data.
The main stages of DOMIS are knowledge
acquisition, problem structuring and system
design, problem encoding and system testing.
e-DID software
This is an electronic tool to assist in drip
irrigation system design and cost estimation with
much ease. This has been developed by Kerala
Agricultural University and to be suitable for all
districts of Kerala and ten major crops namely
vegetables, banana, tapioca, pineapple, arecanut,
coconut, pepper, tea, coffee and cowpea. It works
based on an interaction with user at each stage of
design and also provides a solution based on
database available.
Input parameters – selection of district, crop,
field, layout, crop/field details, fertigation, filter
and pump selection.
GIS in management of water for
irrigation
Geographical Information System helps in
generation of irrigation water demand map by
modelling of water demand considering variation
in crop, soil and climate. The computation
algorithm
for
effective
rainfall,
evapotranspiration, crop coefficient, percolation
application
efficiency,
cropping
pattern
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distribution is get computed by the help of
database, which ultimately helps in
calculating crop water requirement and
finally irrigation water requirement. It also
helps in the preparation of the effective
schedule based on available water for
irrigation.
Other softwares used are ET0 calculator,
Climwat, Aquamaps, Aquastat, SWAT (Soil
and Water Assessment Tool) etc.

Drawbacks of using softwares
 Higher initial implementation and
operational cost
 Requirement of skilled personnel
 Lack of awareness in farmers
 Uncertainty of data
Irrigation management is a complex task
since it depends upon various factors like
climate data, soil, crop etc. The efficiency

6.

depends upon the reliability of these data.
Integration of different softwares on irrigation
management is time saving and also water
saving. The better understanding and knowledge
of these decision supporting devices in field
irrigation management can increase water use
efficiency and thus reduce wastage of water.
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Actinobacteria and its Applications in Bioenergy
Production
Bindushree, C
Department of Agricultural Microbiology, GKVK Bengaluru

Actinobacteria are a group of Grampositive bacteria with high guanine and
cytosine content in their DNA, which can be
terrestrial or aquatic. The ancient phylum
Actinobacteria
is
composed
of
phylogenetically and physiologically diverse
bacteria that help Earth’s ecosystems
function. As free-living organisms and
symbionts
of
herbivorous
animals,
Actinobacteria contribute to the global
carbon cycle through the breakdown of plant
biomass. In addition, they mediate
community dynamics as producers of small
molecules with diverse biological activities.
Together, the evolution of high
cellulolytic ability and diverse chemistry,
shaped by their ecological roles in nature,
make Actinobacteriaa promising group for
the bioenergy industry. Specifically, their
enzymes can contribute to industrial-scale
breakdown of cellulosic plant biomass into
simple sugars that can then be converted into
biofuels. Furthermore, harnessing their
VOLUME NO. 17, ISSUE NO.04

ability to biosynthesize a range of small
molecules has potential for the production of
specialty biofuels.
Nearly half of the bioactive molecules with
different uses in medicine, industrial processes,
agriculture and environmental bioremediation
are produced by Actinobacteria, (Abid et al.,
2016). New enzymes selected based on enzymatic
index (EI) criterion have been extensively
explored commercially by the food, textile, and
biofuel industry. Amylase, lipase, cellulase are
some examples of enzymes isolated from
Actinobacteriaand currently used in the global
market (Sathya and Ushadhevi, 2014).
Dornelas etal. (2017) characterized sixtynine Actinobacteriaisolated from compost and
tropical soils using morphological, biochemical,
and molecular methods. All the isolates showed
high variation
for morphological traits
considering the color of pigments of the aerial
and vegetative mycelium and spore chain
morphology. The enzymatic activity of amylase,
cellulase, and lipase was highly variable. The
13
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amylase activity was detected in 53 (76.81%)
isolates. Twenty-nine isolates (42.02%)
showed high cellulase activity
Deng etal. (2015) created a platform to
genetically modify Thermobifidafusca. Using
this genetic engineering technique, an
engineered T. fusca strain was constructed to
produce 1-propanol directly from untreated
biomass by expressing a bifunctional alcohol
dehydrogenase gene (adhE2). In this study
the fermentation results of T. fusca B6 and
WT strains on the different substrate, T.
fusca WT grew much faster than B6 strain
The WT strain reached maximal biomass
around 15 h on Avicel and cellobiose. The
WT strain produced 1.159 g/L malic acid on
Avicel with significantly lower amounts
found for growth on cellobiose or glucose.
Actinobacteria is one of the dominant
groups of microorganisms that produce
industrially
important
secondary
metabolites. Products such as enzymes,
herbicides, vitamins, pigments, larvicides,
phytohormones
and
surfactants
are
produced by these several genera of
Actinobacteria,
which
are
of
great

7.

commercial value. Thus, studies on unique
ecological environments could yield molecules
that could become future harbingers of green
technology.
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Role of Earthworms in Anthropogenic Soils
Kiran Doodhawal
Ph.D scholar Department of Agricultural Chemistry & soil science, RCA, MPUAT (Udaipur)

The role of earthworms as one of the
most important groups of ecosystem
engineers in human-modified and natural
environments
has
been
increasingly
recognized only during the last 30 years, yet
earthworms and humans have been acting
together in building landscapes for millennia.
This relationship is well represented in the
pre-Columbian raised fields, in flood-prone
savannas around the rim of Amazonia, but
also by the potentially significant role of
earthworms in the formation and resilience
of Amazonian Dark Earths. Through the
bioturbating action of earthworms, soil is
biologically, chemically, and physically
altered; nutrients are translocated; organic
matter is decomposed and transformed; and
the surrounding biota interacts as a large
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orchestra where the soil musicians play together
on the various instruments but where
earthworms take a leading role, enhancing
microbial activity and generally stimulating plant
growth. In this article, we assess the remarkable
role of earthworms at the center of soil
pedogenetic processes within anthropogenic
landscapes, dissecting their functions with a
special focus on Amazonian Dark Earths.
Soil engineering by these animals,
particularly social insects (mainly termites) and
earthworms, builds up mounds that rise above
the high-water level, providing these organisms,
and many others, with islands of well-aerated
soil. These natural mound field landscapes are
often spectacular in their regularity and their
spatial extent. The mound-building activity by
soil engineers could synergize with actions of

14
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human engineers in several ways. This is
because mound building requires organisms
that can conduct bioturbation at high rates.

Potential Role of Earthworms in
Pedogenesis
Earthworms affect pedogenesis in two
main ways: first by modifying soil profiles
through bioturbation and second by their
effects on decomposition and nutrient
cycling. Bioturbation through burrowing and
casting moves material within and between
soil horizons, mixing organic and inorganic
fractions; furthermore, it destroys aggregates
and creates new ones, altering porosity,
aeration, and water infiltration. Earthworm
feeding on organic materials of various ages
increases
comminution,
stimulating
microbial
activity
and
affecting
decomposition rates and nutrient cycling.
Furthermore, soil abrasion and mixing in the
crop and gizzard, together with digestive
enzymes and microbial activity in gut
passage (the “gut priming effect”), affect
mineral weathering and the orientation of
clay platelets.
The specific importance of earthworms
to pedogenetic processes depends on the
ecological category of the particular worm,

which serves as a corollary of earthworm function
in the soil. There are three main known
categories although intermediate categories
among these can been used for species that do
not strictly fit the system (e.g., endoanecic,
epiendogeic). Anecic species feed on plant
material usually mixed with soil (which they also
ingest in large quantities) and make permanent
burrows, generally in a more vertical direction.
Epigeics live in and feed on surface litter, rarely
ingesting soil particles, and produce basically
organic castings. Endogeics are geophagous
species that live in the soil and feed on soil OM of
different poly-, meso-, and oligo-humic species
feed on C-rich, intermediate, and C-poor soil,
respectively.
Earthworms
divided
into
compacting
and
decompacting
species,
depending on their ability to modify soil
structure, and divided them into litter
transformers
and
ecosystem
engineers.
Therefore, the effects of an active earthworm
community on soil properties, processes, and
genesis are dependent on the particular species
present in the community (species composition),
abundance of the species (numbers and biomass),
and period of activity, factors determined by
climate, soil and vegetation types, and human
management.

Diagrammatic scheme representing the role of earthworms in pedogenesis at different scales of
time and space
Earthworms have three main functions
within ADE that are important in its genesis and
VOLUME NO. 17, ISSUE NO.04
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maintenance:
1. The physical effects of bioturbation;
2. Ingestion and incorporation of charcoal
into their casts, altering carbon
stabilization and functionalization;
3. Alteration of nutrient and OM cycling
and availability in soils, particularly litter
and coarse OM
fractions and stable
forms of Ca and P.

Physical Effects of Bioturbation
Bioturbation
is
an
important
pedogenetic process in ADE and can be often
observed in ADE profiles. The role of
earthworm bioturbation is particularly
visible when dark anthropic Au horizons
overlie
lighter-colored
Bt
horizons
Biopedotubules (1.5 to 3 cm) filled with dark
friable material from the Au horizon are
easily visible in these Bt horizons. This shows
an efficient mixing of material in dark earth
and the gradual thickening of anthropic
horizons by soil fauna. Micromorphological
analysis has shown that in dark earth small
pieces of charcoal predominate because of
fragmentation caused by biological activity.
Earthworms and Charcoal
Earthworms can ingest biochar particles
both in situ and ex situ that is, in the field
and upon addition to the soil. There is some
evidence that biochar may be toxic to
earthworms, but not all studies have detected
such an effect. showed 100% survival of P.
corethrurus in mesocosm experiments using
natural charcoal and native soil. soil
containing polycyclic aromatic hydrocarbons
and other potentially toxic elements,
amended with biochar, was not acutely toxic
to Eisenia fetida, but the earthworms
significantly lost weight in the soil with
biochar. On the other hand, observed 100%
mortality in high concentrations of biochar
made from poultry litter. Despite the
considerable research on biochar interaction
with earthworms relatively few studies have

8.

focused on earthworm casts and none were
performed over the long term.

Earthworms and Nutrient and OM
Cycling
In the tropics, earthworm cast production
can reach huge proportions and may account for
a significant proportion of the total soil volume.
At some sites, the whole topsoil profile may
appear to have been ingested by earthworms,
because many tropical endogeic species can
consume from five up to as much as 30 times
their weight per day. Therefore, the effects of
earthworm burrowing and casting on nutrient
and OM cycles can be different depending on the
time scale considered and the earthworm
community/ecological categories present. At the
time scale of a few hours or days, nutrient
mineralization is high because of microbial
priming in casts, although this may also result in
nitrogen losses from the soil through greenhouse
gas emissions, particularly of N2O. But, as casts
age, particularly in “compact” casts of endogeic
species, microbial activity is reduced, and
nutrients may be conserved, especially if casts dry
out and harden. At the scale of months, C
mineralization increases, but at longer time
scales, it decreases. A modeling exercise
undertaken using data from Peruvian Amazonia
revealed a 28% reduction in C mineralization
after 30 years of cultivation in soils with P.
Considering the presence and prevalence of this
species in dark earth, this topic deserves
attention, especially given the long-term impacts
of agriculture on carbon conservation in these
soils.
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Bread fruit scientifically known as
Artocarpus altilis belongs closely to both
mulberry and jackfruit family Moracea,
mostly grown on the islands of Oceania and
primarily used as a food source, the fruit can
be cooked and eaten at all stages.. Now a
days it is grown around 90 countries
throughout South and Southeast Asia,
Central America, Africa, islands of Pacific
Ocean and Caribbean. The name Breadfruit
is derived from the texture of cooked fruit,
similar to freshly baked bread and has a
potato-like flavor. The fruit flour can be used
for bread production. Many attempts to
exploit breadfruit for production of cake,
cake-type baked products have been reported
(Akouêhou, 2012; Azokpota, 2012), there are
many possibilities to obtain formulations
from flour of breadfruit with a low
proportion of wheat flour for the
manufacture of cakes and french cakes to
some extent (Chargelegue et al., 1994),
Bokossa et al. (2016). Breadfruit is closely
related to Artocarpus camansi (breadnut)
and Artocarpus heterophyllu (jackfruit). The
breadfruit tree (Artocarpus altilis) provides a
wide range of staple foods and has a high
economic value (Soetjipto and Lubis, 1981).
Common names: Rimas (Philippines),
Sukun (Indonesia), Breadfruit (English).
Botany : Artocarpus altilis are
monoecious trees can grow a height of 21m,
fruits are generally round, oval or oblong
with yellow or brownish-yellow skin, creamy
flesh and can be eaten raw (Ragone, 2006).
The breadfruit tree seasonally bears its fruit
with most varieties, producing one or two
crops per year with an average yield of 150200 fruits per tree (Ragone, 1997).
Nutrition value: Breadfruit is a highenergy, nutritious fruit rich in fibre,
carbohydrates with good source of vitamins
like B1, B2, C, riboflavin, niacin with nonnegligible thiamine content and minerals like
potassium, magnesium, calcium, and iron.
Fresh fruit contains on average 70% water;
5% carbohydrates, 1.5% protein, 0.5% lipids,
and 1.5% cellulose.

Uses
1. The fruit can be used in production of
baked products like bread, cakes, etc.,
2. Bread fruit flour: Selected whole fruits
VOLUME NO. 17, ISSUE NO.04

were graded, peeled and cleaned with fresh
water to remove dust and dirt. Fruits are
then sliced, dried at temperature of 50 ºC for
17 hours, Dried fruits are collected and finely
grounded in a mill.
3. Fermented bread fruit: They are produced by
weighing, peeling fruits and fermented in a
fermentor at 25 ºC for 72 hours and dried in
a oven for 55 ºC for 8 hours.
4. Fermented bread fruit flour: Fermented
bread fruit is milled to produce fermented
bread flour, which is used in preparation of
composite flour and baked products.
5. Bread fruit seeds are high in protein and low
in fat and a good source of vitamins and
minerals.
6. Tree latex is commonly used to treat skin
ailments and fungal diseases such as
"thrush", which is also treated with crushed
leaves.
7. Tree leaves are crushed as tea and taken to
reduce high blood pressure and relieve
asthma. Tea is also taken to control diabetes
(Ragone, 2006. Small leaves can also be used
as a feed for ruminants.
8. The wood is light weight, flexible, and can
withstand termites. It is used in the
construction of houses, crafts, and as
firewood.
9. The sticky white latex is used as a chewing
gum and as an adhesive.
10. Dried male flowers can be burned to repel
mosquitoes and other flying insects (Ragone,
2006).

Conclusion
Bread fruit is a highly nutritious and
perishable fruit, implementation of advanced
technology in preservation, processing, and
production can helpful in production of
nutritious products with long shelf life. Bread
fruit flour can also be used as a supplement and
nutri enhancer for bakery products. Value added
products can also be made from breadfruit
contributing nutritional significance and health
benefits.
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Off-Season Fruit Production
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Introduction
Bearing of fruits after or before their
normal season is called as off season fruit
production. It means cultivation of fruit
outside their regular cropping period. The
concept of off season fruit production is a bit
new to the growers and they don’t have
comprehensive knowledge about it. This is
one of the modern practice which can satisfy
the requirement of consumers at anytime
anywhere with more choices. People want to
consume the fruits not in growing season but
also in out of growing season. It also have
potential to give farmer higher profit and
safeguard their produce in glut season from
postharvest losses. During the peak season,
there is often an oversupply which leads to
low prices and high postharvest losses in
different fruit crops. During the same time,
the farm prices are also very low. A few
farmers may be lucky to sell their fruits to
January, 2021

market at a good price. In India where the
postharvest losses are estimated to range
between 30-40%, most of the smallholder
farmers lack appropriate post-harvest handling
techniques, leading to significant losses, which
drastically affect their profits. Furthermore, these
farmers do not have good storage facilities
available at the farm level, and this forces them to
sell their fruits immediately after harvest. As a
result, fruit supply exceeds the demand leading to
low prices and wastage at the market level. Some
fruits are left to rot on trees as farmer lack
adequate market for them translating to huge
losses to the farmers. Hence, this is one of the
modern practice which can give farmer higher
profit and satisfy the requirement of consumers
at anytime anywhere with more choices. This
scenario of off-season flowering in fruit crops
require standardization of practices that would
lead to year-round supply of fruits also in lean
season to address the problems associated with
18
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seasonality. Success has been achieved in
stimulating off-season flowering using
different methods, which are given below in
detail:
1. Chemical/harmones:
Off-season
flowering can be achieved successfully
using chemical/hormone treatments
such as ethephon, paclobutrazol, calcium
nitrate, potassium nitrate and cultural
practices such as pruning in case of
mango. The phytohormone ethylene is
well known to play a critical role in
flower induction and has been used to
successfully in various mango varieties
in the India. Potassium nitrate has been
shown to stimulate early flowering and
to increase numbers of panicles in trees
growing in tropical and subtropical
regions, thus ensuring increased and
regular production. Potassium nitrate is
used to induce off-season flowering and
to synchronous flowering in mango. In
general, variability is found in plant
response to flower induction chemicals
such as KNO3 and ethephon as affected
by various factors such as cultivars,
production
conditions,
stage
of
development, dosing range, among
others. The treatment was effective for
stimulating flowering of trees that had
remained vegetative well beyond normal
bearing ages, for advancing the flowering
and fruiting periods, and for breaking
the biennial bearing habits of trees.
Ethephon has been successful in India
for increasing flowering of ‘Langra and
‘Deshehari’ during off years and for
inducing earlier production in juvenile
plants. Paclobutrazol also found effective
in off season flower production in case of
acid lime.
2. Protected
Structures:
Protected
structures have been made for yearround
production.
Providing
the
environmental conditions congenial for
plant growth and development is the
main factor for off-season production.
Stone fruit cultivation in protected areas
was dominated as it provides early and
positive results. Under glass house
condition, low-chill peach cultivars
forced to flower and fruit several months
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before the open orchard situation by cultural
manipulation for meeting the need of chilling
requirement, breaking dormancy and getting
more yields. Poly tunnels had a significant
role in off season production of strawberries,
raspberry and blackberries.
Grafting: Off-season, summer flowering
and winter fruiting can be induced in mango
cvs Dashehari and Totapari, which normally
do not flower out of season, when their
defoliated shoots were grafted onto the
shoots of the off-season cv Royal Special.
Deblossoming/Defruiting: For induction
of off season flowering, deblossoming and
defruiting
in
mango
cultivars,
‘Bobbilipunase’, ‘Neelum’ and ‘Royal Special’
is done in the main fruiting season i.e March,
after completion of flowering, resulted in a
remarkable increase in off-season flowering
and fruiting.
Bending and pruning: In case of guava,
bending induces profuse flowering and
fruiting, as well as fetches greater returns. It
is usually practiced in the summer (AprilMay) and autumn (September-October)
seasons. Although bending and pruning are
generally supposed to create biochemical
changes within the guava and mango shoots
which may have resulted in greater flowering
and fruiting. Such biomolecular changes are
increase in lipid, tryptophan, proline,
polyphenol oxidase, catalase, and peroxidase
levels on leaves, bark, and fruits, but
decreased phenolics.
Gridling/Ringing: This is one of the well
known methods for inducing fruit bud
formation. The leaves are the main place of
carbohydrate
synthesis
in
plant.
Carbohydrates moves either to the terminals
(growing points), or to the roots through the
sieve tubes in the phloem (bark). Girdling
consists of removal of a strip of bark (25mm) from the trunk or main limbs of a fruit
tree, thereby jamming the downward
translocation
of
photosynthates
and
metabolites.
This
increases
foliar
carbohydrates and plant hormones in above
parts of the girdle enhance the flowering.
Though girdling is old horticultural practice
and commonly followed in case of guava,
citrus, rambutan, mango, litchi, longan etc.
Verities: Off season in the mango is varied
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and peculiar phenomenon occurring in
Kanyakumariand certain tracts of
Tamilnadu.
Hence,
off
season
production of mango in this area.
Besides the normal crop that matures
from may-august the tree of certain
varities like Neelum, Niranjan, Banglora,
Banganpalli, Swarnrekha etc. also give
off-season crop from Oct-Jan.

Conclusion
Fruit supply at regular season exceeds
the demand leading to low prices and
wastage at the market level. Some fruits are
left to rot on trees as farmer lack adequate
market for them translating to huge losses to
the farmers. Hence, It is concluded that, off
season fruit production can fetch very high
price in the market. Therefore, these

technologies can be applied to induce off-season
fruit production to address seasonality and
reduce postharvest losses during the peak season.

Reference
Jasmine, Jaya., Nainar, P., Kenndey, R.,
2011. Regulation for off season flowering and
fruiting habit in mango with paclobutrazol. The
asian journal of horticulture 6(2): 538-539.
Singh, Gorakh., Singh, A.K., Ranjan
Shailandra., 2001. Influence of pruning date on
fruit yield of guava ( psidium guajava L.) under
subtropics. Journal of applied horticulture 3(1):
37-40.
Poerwanto, R., Efendi, D., Widodo, W.D.,
Susanto, S. and Purwoko, B.S. Off-Season
Production of Tropical Fruits. Center for Tropical
Fruits Studies, Bogor Agricultural University Jl
Pajajaran, Bogor 16143, Indonesia.

10. ENTOMOLOGY

Ecological Engineering for Pest Management
R. Naveena Manimala*1, M. Sreedhar1 and A. Vasudha2
1

Department of Entomology, College of Agriculture, G. B. Pant University of Agriculture and Technology, Pant
2
nagar-. Agrl. College & Res. Instt, Tamil Nadu Agriculture University, Coimbatore

Introduction
Ecological engineering has recently
emerged as a paradigm for considering pest
management approaches that are based on
cultural practices and informed by ecological
knowledge rather than on high technology
approaches such as synthetic pesticides and
genetically engineered crops. Use of cultural
techniques to effect habitat manipulation and
enhance biological control is the philosophy
of ecological engineering. It involves
knowledge of agriculture, ecology and farm
economics, for restoration and construction
of healthy and sustainable agriculture
ecosystems.
Ecological engineering practices on
above ground
 Grow flowering plants on the
internal bunds inside the orchard
 Raise
the
flowering
plants/compatible cash crops along
the orchard border by arranging
shorter plants towards main crop
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and taller plants towards the border to
attract natural enemies as well as to
avoid immigrating pest population
Not to uproot weed plants those are
growing
naturally
like
Tridax
procumbens,
Ageratum
sp,
Alternanthera sp etc. which act as nectar
source for natural enemies
Not to apply broad spectrum chemical
pesticides, when the P: D ratio is
favourable. The plant compensation
ability should also be considered before
applying chemical pesticides.

Ecological engineering practices on
below ground
 Reduce tillage intensity so that
hibernating natural enemies can be
saved.
 Keep soils covered year-round with
living vegetation and/or crop residue.
 Add organic matter in the form of farm
yard manure (FYM), Vermicompost,
crop residue which enhance below
ground biodiversity.
20
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Apply a balanced dose of nutrients
using biofertilizers.
Apply mycorrhiza and plant growth
promoting rhizobacteria (PGPR)
Apply Trichoderma spp. and
Pseudomonas
fluorescens
as
seed/seedling/planting
material,
nursery
treatment
and
soil
application (if commercial products
are used, check for label claim.
However, biopesticides produced by
farmers for their own consumption
in their fields, registration is not
required.

Constraints and future prospects
There is a basic need to strengthen the
research on defining the role of the tritrophic
interactions, cultural practices and other
practices in improving the efficiency of the
natural enemies for important species of
natural enemies used in India. Integration of
the
conservation
and
manipulation
techniques in the IPM modules should be
done and be tested for proper pest
management practices for different crop
pests. A concerted research effort between
different disciplines such as plant breeders,
agronomists, soil scientists, and chemists
and entomologists is necessary to develop
viable technologies with consideration to the
conserving of the natural enemies or
increasing the efficiency of the natural
enemies.
Removing the extension gap between the
researcher and the farmer is pivotal for the
success of the conservation and manipulation
techniques. Some of the farmers still believe
in “clean cultivation‟ by burning the residual
crops, deep ploughing etc. as the right way of
control without being aware of the damage
caused to the natural enemies. Periodical
training is necessary to educate the extension
workers and farmers on biological control
incorporating
the
conservation
and
manipulation methods. Most of the
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experiments especially on the use of semi
chemicals were conducted in smaller areas or in
semi field conditions and thus make it difficult to
draw any conclusions. Studies should be
conducted in larger areas so as to generate a good
amount of data on the use of the semi chemicals.

Conclusion
Habitat manipulation is another form of
augmentation and conservation of natural
enemies in which the cropping system altered
successfully to augment and enhance the
effectiveness of the natural enemies. Adult
parasitoids and predators significantly benefited
from the source of nectar and the protection
provided by refuge (hedge rows, cover crops and
weedy borders). Mixed planting increases the
diversity of habitats and provides more effective
shelter and alternative food sources to predators
and parasites. For the successful implementation
of this technology motivating the farmers to
follow these eco-friendly approaches on
community basis and avoiding use of insecticides
during the first 40 days of the crop growth for
building up of the beneficial insects for effective
management of the pests is required. A collective
approach by the farming community will not only
suppress the pest population but also enhance
the soil micro flora and enrich the soil with
organic matter.
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Introduction
Guava is an important fruit crop in
tropical and subtropical regions of the
country. Commonly called ‘Apple of Tropics’
or ‘poor man’s apple’. Guava has gained high
nutritive and medicinal values. It is a rich
source of Vit-C, pectin, moderately good
source of iron, calcium and a fair source of
Phosphorus. Guava is one of the richest
source of dietary fibre. Guava ranks the 5th
Position in both Area and Production among
fruit crops. With an area of 2.76 lakh ha. and
production of about 42.36 lakh tonnes (NHB,
2019). Guava response very well to pruning
and it is required to stimulate the growth of
productive shoots and also maintain the tree
form or shape. Pruning improves better
sunlight penetration into the canopy which
promotes the flowering which intern harness
maximum yield.
Concept of Ultra high density
planting / Meadow Orcharding
1. Now a day’s farmer’s perception has
been changed from production to
productivity to get maximum profit
which can be achieved through
accommodation of maximum possible
number of plants per unit area called as
high density planting.
2. High density orchards were first planted
in Europe at the end of the 19th century
and since then these are a decline in
traditional orchards with low densities.
3. The Meadow Orchard/Ultra high density
planting is a modern method of fruit
cultivation using small or dwarf tree with
modified canopy which accommodates
maximum possible number of plants
than HDP (Singh, 2008).
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The underlying principle of a UHDP is to
make the best use of vertical and horizontal
space per unit time and to harness maximum
possible return per unit of inputs.
(Choudhary et al., 2015)
5. Meadow orcharding system is developed
from an idea originally put forward by J. P.
Hudson during 1971.
6. Experimentally this UHDP/ Meadow
orcharding was succeeded in Apple for the
first time in Long Ashton Research station,
Bristol U. K.
7. In the meadow orchard Apple trees are
planted at a density of 70,000/ha (30cm ×
45cm). (Luckwill, 1978)
8. Meadow orchard System is a new concept of
planting which has been developed in guava
for the first time in India at CISH, Lucknow.
(Singh, 2008)
Table. 1 The successful UHDP in different
fruit crops
Sr.
No.

Crop

Normal
Spacing
(m)
7.5×7.5 12.5×12.5

HDP
spacing
(m)
3 X 2.5
–5X5

1.

Mango

2.

Banana

2X2-2
X3

3.

Papaya

2X2–3
X3

1.5 X 1.5
- 1.8 X
1.8
1.8 X
1.8

4.

Guava

5.

Apple

6X6–8
X8
10 X 10

3X3–
3 X 1.5
3 X 0.75

UHDP
(m)
2.5 X
2.5 - 3
X1
1.2
X1.2 3 X 0.5
1.2 X
1.2 – 1
X1
2X2–
2X1
0.45 ×
0.3

(Choudhary et al., 2015)
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Growth habit of guava
 Guava is an evergreen, shallowrooted shrubs or small trees with
spreading branches.
 The plant branches close to the
ground and often produces suckers
from roots near the base of the
trunk.
 Guava leaves are opposite and shortpetioled.
 Guava shows different branching
habits like erect, spreading and
drooping.
 Flowers are solitary with cymes.
 Guava bears on current season
growth.
Table 2. Accommodation of plants in
different planting system in guava
System of
Planting

Spacing

Traditional
system
HDP

6mx6
m
6 mx3
m
3mx3
m
3mx
1.5 m
2mx1
m

UHDP/Meadow
orchard

Plants
accommodation
/ ha.
277
555
1111

Attributes

Traditional
system

Meadow
orchard

Economic
Bearing

After 4 years

From 2nd year

Production

12-18 t/ha

30-55 t/ha

Land
utilization

Poor

Better,
because of
closer spacing

Pruning

Not
practiced

Practiced and
it is necessary
to manage the
canopy

Management

Difficult due
to large tree
size

Easy due to
small size

Quality

Poor

Comparatively
better

Cost of
Production

Higher

Lower

2222
5000

Establishment of UHDP
1. Ploughing the area once or twice is
suggested
followed
by
two-three
harrowing to pulverize and expose the
soil completely. Rectangular system of
planting/layout is preferred as it
facilitates orchard operations. Spacing:
2.0 m × 1.0 m which accommodates
5000 plants/ha. Planting material:- One
year old grafted plants are ideally suited.
Usually wedge grafted plants are used.
The pits of about 50x50x50 cm are dug
as per layout plan.
2. 1-2 months after planting, all the trees
are topped at a uniform height of 30-40
cm from the ground level for initiation of
new growth below the cut ends. After 1520 days of topping, new shoots emerge.
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In general, 3- 4 shoots are retained from
below the cut point after topping. As shoots
mature generally after a period of 3-4
months, they are reduced by 50 per cent of
their total length so that new shoots emerge
below the cut point. This is done to attain the
desired tree canopy architecture and strong
frame work. The emerged shoots are allowed
to grow for 3 - 4 months before they are
again pruned to 50 per cent. After pruning,
new shoots emerge on which flowering takes
place. It is emphasized that shoot pruning is
done thrice a year. This leads to desired
canopy development. Pruning is continued so
that plants remain dwarf.
3. Pruning operation is done especially in MayJune, September-October and JanuaryFebruary. Fruits are harvested after 4
months of every pruning. The height of
plants is restricted to 1.0 m, while an average
production of 10-12 kg fruits /plant is
obtained every year. Some of the varieties
suitable for UHDP viz. Allahabad Safeda,
Sardar, Shweta, Lalit and CISH-G (Singh,
2008).
Table 3: Comparison between traditional and
meadow systems of guava cultivation
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Harvesting

Difficult due
to large
canopy

Easy due to
small size

B : C Ratio

Low (1:1-2)

High (1: 3-5)
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Introduction
The insecticides machinery has been
rolling since early 1940s when DDT was first
introduce, bringing about a novel paradigm
in man’s fight against pests and diseases. The
insecticides
machinery
has
continue
producing its assorted species of chemical
that secured food supply to meet people’s
demands (Stephenson and Solomon, 1993).
The production of pesticides started in India
during 1952 with the establishment of a plant
for the production of BHC near Kolkata
(Mathur, 1999). In India, 80 per cent of
pesticides used are insecticides as against
29.5 per cent globally (De, 2014).
Unfortunately, this is not the case, so the
controversy of use and abuse of insecticides
has surfaced. The rampant use of these
chemicals, under the adage, “if little is good,
a lot more will be better” has played havoc
with human and other life forms.
Insecticides as a boon
Improved productivity
Only within the moment of time
represented by the present century has one
species man acquired significant power to
alter the nature of his world. The combine
effect of the green revolution has allowed
India’s food production to double. The total
food grain productivity in 1950 was 522
kg/ha and rise to 2142 kg/ha in 2017 (Anon.,
2017a).
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Protection of crop losses
Globally, an average of 35 per cent of
potential crop yield is lost to pre-harvest pest and
intensity of crop protection has increase
considerably as exemplified by a 15 – 20 fold
increased in the amount of pesticides used
worldwide (Oerke, 2005).
Despite a clear
increase in pesticide use, crop losses due to insect
pests in India have not significantly decreased
during the last 40 years of pre-green revolution
(7.2%) to post-green revolution (23.3%) era but it
was increased, however, pesticide use has
enabled farmers to modify production systems
and to increase crop productivity (Dhaliwal et al.,
2007).
Vector diseases control
The diseases are a global problem, represent
a significant threat to human health i.e. malaria
alone kills annually around one million peoples
(WHO,
2010).
Globally,
organochlorine,
organophosphates, carbamates and pyrethroids
are major group of insecticides used for vector
control (Ameneshewa et al., 2009).

Insecticides as a curse
Effect on environment
Tomer and Kaur (2013) revealed that the
highest rate of vegetables contamination due to
insecticides has been observed in the samples
collected from Haryana (100%), Bihar (69%),
Delhi (71-100%) and Karnataka (100%).
Concentration of thiamethoxam in leachates was
higher compared to organophosphates while
retention at various depths was higher in case of
24
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imidacloprid and thiamethoxam (Sreekumar
and Shah, 2014).
Effect on living organisms
Total 3137 insecticides resistance cases
of insect species and total 301 number of
active ingredient with documented incidence
of insecticides resistance (Hardy, 2014). The
reported cases of resistance appeared some 2
to 20 years after their introduction in a
number of key species and this phenomena
has been described as the ‘pesticide
treadmill’ (IRAC, 2017). Yet new and more
deadly chemicals are added to the list each
year.
Imidacloprid applied at field rates
caused significant mortality of nymph and
adult of the predatory stink bug, Podisus
maculiventris (De Cock et al., 1996). A
deleterious impact of imidacloprid was
observed on Chrysoperla carnea (Elbert et
al., 2008) and earthworm (Wang et al.,
2012). In the United States and Europe,
many beekeepers experienced 40 to 50 per
cent losses of honeybees in winter
(Grossman, 2013). Forty per cent of US bee
colonies died in past year of 2014 – 2015
(Anon., 2015).
Increased incidences of congenital
anomalies,
delayed
puberty,
mental
retardation, abortions and cancer during the
years of endosulfan spraying was observed in
Kasargod districts of Kerala (Adithya, 2009).
Children who are frequently exposed to a
small amount of organophosphates were
suffered from attention deficit hyperactivity
disorder (Anon., 2017b). As per the report of
World
Health
Organization,
220,000 people die every year worldwide
because of pesticide poisoning (Anon.,
2017c).
In farmland habitats, population
declines have occurred in a third of insects
and four-fifths of bird species (Robinson and
Sutherland, 2002). Gibbs (2009) reported
that species loss was highest in areas with
intensive agriculture and aerial spraying of
pesticides. Average populations of all
common and forest birds declined by about
10 per cent in Europe between 1980 and
2006, populations of farmland birds have
fallen by 48 per cent (EBCC, 2008).
Altogether, 1211 bird species (12%) are
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considered globally threatened and 86 per cent of
these are threatened by habitat destruction or
degradation. In small area of the Argentine
pampas, monocrotophos killed 6,000 Swainson’s
hawks (BLI, 2004). In a one-third of 6000
amphibian species are worldwide threatened
(IUCN, 2009).
The insecticides methyl parathion and DDT
showed a decrease in yield of leguminous alfalfa
plants about 20 per cent. Treatment with
pentachlorophenol (whose use is restricted in
Europe to specialist timber applications) showed
a decrease in crop yield of over 80 per cent
(Brindley, 2007).

Conclusion
Benefits
which
man
accrues
from
insecticides, these chemicals provide the best
opportunity to those who juggle with the riskbenefit equations and to provide protection from
insect pests damage. Insecticides are often the
only practical way to control the insects that
spread deadly diseases such as malaria. Apart
from its benefits other side is more violent i.e.
insecticides have contaminated almost every part
of our environment and pose a great threat to
biodiversity, residue in food and soil, resistance
problem, risk to mammals and birds, reducing
soil fertility and human health hazard and one of
the most devastating threats is to honeybees and
other pollinators. Thus, the chemical war is never
won and all life is caught in its violent crossfire.
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Rugose Spiralling Whitefly (Aleurodicus
rugioperculatus) was first reported from
Pollachi, Tamil Nadu and Palakkad, Kerala
during July-August 2016. Earlier it was
reported for the first time during 2004 at
Belize a Caribbean country of Central
America which caused devasting losses to
coconut palms in during 2009 at Florida.
Rugose spiralling whitefly being polyphagous
in nature has association with 200 host
plants including palms, woody ornamentals,
and fruits. Its entry is being viewed seriously
in the coconut growing regions of South
India.











Description about the pest
 Small sap sucking insects
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The adult whitefly looks like a very small
moth and have a body length of about 2
mm
Wings of adults are white and have dark
spots on the forewings.
Adults have greyish eyes
White flocculent wax surrounding each
egg in a semi-circular spiralling fashion.
The eggs are laid in a spiralling pattern
and have a very short stalk (Fig. 1).
The emerging nymph is yellowish and
develops white waxy filaments later (Fig.
2).
The adult whitefly is quite different from
the spiralling whitefly by its much larger
size with two pale brown wavy markings
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on the forewings, one on medial and
another on the apical region (Fig. 3).

Fig. 1:
Egg Position

Fig.
Nymph

2:

Fig.
3:
Adult
Whitefly

Host plants:
Major host is coconut palms and other
broad-leaved hosts in which coconut and
banana are preferred hosts while less
infestations were observed on guava, citrus,
mango, sapota, bhendi, custard apple,
jatropha, and hibiscus.
Damage:
Infestation of this pest usually does not
kill the host plant, but it may interfere with
the normal growth of its host by removing
nutrients and water, and by promoting the
growth of black sooty molds. The excrete are
a sticky, glistening liquid substance
(honeydew), which provides an excellent
substrate for growth of sooty molds, which
turn the shiny liquid into a black-colored
viscous liquid. Once it dries, the sooty mold
forms thick layers on the host leaves and
other non-plant surfaces disrupting the
photosynthesis
process
leading
to

physiological disorders.

Symptoms of Damage
 Egg spirals of rugose spiralling whitefly
on the underside of leaves
 Presence of heavy white, waxy material
(Fig. 4)
 Presence of sticky honeydew around the
whitefly infested area
 Black sooty mold formation
 Leaf damage and early leaf drop (Fig: 5)

Fig.4: White Waxy Material
Fig.5: Leaf Damage

Management strategies
 Application of 1% starch solution on
leaflets to flake out the sooty moulds.
 Installation of yellow sticky traps on the
palm trunk as well as in interspaces to
trap adult whiteflies.
 Encourage build-up of parasitoids
(Encarsia sp.)
and
re-introduce
parasitized pupae to emerging zones of
whitefly outbreak.
 In severe case, spray neem oil 0.5% and
no insecticide is recommended.
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many big economies in trouble. The virus may
affect all the people working in agriculture,
industry and service sectors. The total market
value of final goods and services produced in a
country during a year is called gross domestic
product. The present study gives an overall
picture about the Indian Agricultural GDP.

Introduction
The economy of any country is highly
depends on the agriculture, industry and
service sectors. What will happen, if all the
three sectors didn’t work? The CoViD2019
stopped mostly all the functions in Indian
economy except some of the occupation. The
virus spread over the entire world and made
VOLUME NO. 17, ISSUE NO.04
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quarrying (-23.3%); finance, real estate and
business services (-5.3%); and utilities (-7%)
also declined while the farm sector grew 3.4%.
On the expenditure side, gross fixed capital
formation recorded the biggest decrease (47.1%). Private spending shrank 26.7%,
inventories fell 20.8%, exports went down
19.8% and imports sank 40.4%. In contrast,
government consumption jumped 16.4% as the
government implemented relief measures to
help curb the impact of the pandemic.

Current Status
The Indian economy shrank 23.9% yearon-year in the second quarter of 2020, much
worse than market forecasts of an 18.3% drop.
It is the biggest contraction on record, as India
imposed a corona virus lockdown in late March
and extended it several times, halting most
economic activities. Still, India remains the
third worst-affected country in the world by the
pandemic. Construction (-50.3%), hotels and
transportation (-47%) and manufacturing (39.3%) recorded the biggest falls. Mining and

The Current Status (2020-21 Q1)
Industry and Service sectors of Indian economy
shrank deeply. The growth of Industry and
Service sectors are -38.08 and -20.64
respectively. The only sector having positive
growth value is Agriculture and the growth rate
is 3.37.

Sector wise Growth (2020-21 Q1)
S.
No

Sector

1.
2.
3.

Agriculture
Industry
Service

Growth
(2020-21)
at 2011-12
prices
5.69
-39.47
-18.40

Growth
(2020-21)
at current
prices
3.37
-38.08
-20.64

References
http://statisticstimes.com/economy/quart
erly-gdp-growth-of-india.php

From the above, we recognized that the
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Background
In the present agriculture scenario,
production of good quality food-grains is
insufficient to meet out the growing
January, 2021

population due to deterioration of soil quality,
soil fertility as well as soil productivity. But the
use of inorganic fertilizers and agrochemicals to
increase the agriculture production and to
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manage the insect, pest, diseases and weeds
is a common practice carried out all over the
world. Now a day’s most of the farmers use
these inorganic fertilizers, agrochemicals and
pesticides in non-judicious way resulting to
declining soil health along with negative
impact on human and animal health.
Therefore, use of brown manuring is the ray
of hope in this context. Brown manuring is
capable of supplying essential nutrients to
the crops which is also considered beneficial
for weed management and to improve the
soil properties.

Brown manuring
Brown manuring is simply a ‘no-till’
version of green manuring, using post
emergence herbicide application to desiccate
the crop before its flowering stage instead of
using cultivation or insitu ploughing.
According to this technique, Sesbania or
other green manure crops are grown in
standing cereal crops and killing them with
the application of post-emergence herbicide
for manuring where the plant residues are
left standing in the field along with main
crop without incorporation/in-situ ploughing
until its residue decomposes itself in the soil
aiming to add organic manure besides weed
suppression by its shade effect. The postemergence herbicide spray on green manure
leaves resulting in loss of chlorophyll in
leaves showing brown in colour is referred to
as brown manuring (Tanwar et al., 2010).
Generally, brown manuring practice is
introduced in the fields where Sesbania spp
@
20 kgha-1 is broadcasted at direct sown rice
field at 3 DAS and allowed to grow for 30
days and was dried by spraying 2,4-D ethyle
easter which supplied upto 35 kgha-1 N as dry
matter and also controls the broad leaf
VOLUME NO. 17, ISSUE NO.04

weeds. By adopting this technique, higher yield
by 4 -5 q ha-1 can be achieved in low fertile soils
due to the addition of organic matter and weed
management. This may also be a preferred option
on lighter soils prone to erosion and reduce
weeds (Sharma, 2014; Singh, 2014). Brown
manuring not only adds organic matter content
but also improves the physico-chemical and
biological properties of the soil.

Brown manure crops
Dhaincha
(Sesbania
spp),
Sunhemp
(Crotolaria juncea) and Cowpea (Vigna
unguiculata) are used for brown manuring. It is
because of the reason that these crops not only
providing nitrogen but also add organic matter in
the soil. Following are three main advantages of
using legumes crops for brown manuring.
 It competes with weeds thus reducing
their growth by taking more available
resources and high growth rate.
 Reducing the nitrogen requirement of
plant as legumes acquire nitrogen from
air through bacteria present in their
nodules.
 Preventing the loss of water due to
evaporation, hence help in water
conservation.
Effect on yield, soil health and weed
management
Brown manuring helps smothering weeds,
conserving moisture and adding about 15kg N ha1 without adding much on cost of production
(Gaire et al., 2013). A lower broad-leaved weed
density and dry weight were observed with
Sesbania spp. and other brown manuring species
than the surface mulch. Intercropping of brown
manuring crops with rice reduced weed densities
by about 40-50 per cent (Rehman et al., 2007).
Singh et al. (2007) reported that application of
wheat residue mulch at 4t ha-1 and Sesbania
intercropping for 30 days were equally effective
in controlling weeds in dry-seeded rice. There is
potential of up-scaling of rice + sesbania in
irrigated system including sodicity affected canal
irrigated area.
Benefits of Brown Manuring
1. Brown manuring helps smothering weeds,
conserving moisture and adding about 20- 35
kg N ha-1 without adding much on cost of
production.
29
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2.

3.
4.
5.

6.

Brown manuring not only adds organic
matter content but also improves the
physicochemical
and
biological
properties of the soil.
Saving of fuel and labour costs.
There is potentially better weed control.
Improved soil fertility achieved by
building SOC and nutrient status, and
increasing
buffering
capacity
to
moderate changes in pH
Improved soil structure and providing a
protective cover for the soil surface.

Conclusion
As there is a rising trend in chemical
fertilizer cost, brown manuring can be used
as an alternative approach for higher
production and thereby more benefit for the
farmers. As the brown manuring practice is
eco-friendly and improves the overall soil
health, it should be widely advocated by the
extension agencies to realize its benefits for
the farming community of the nation.
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Brinjal
Brinjal (SolanummelongenaL.) crop is
native to India and is grown throughout the
country and round the year (Choudhary,
1970). It is one of the widely used
solanaceous vegetable crops by people and is
being cultivated in India for the last 4,000
years. Brinjal is an important vegetable in
South and South-East Asian countries
(Bangladesh, India, Nepal and Srilanka),
where it is one of the three most important
vegetable species. This region accounts for
almost 50 per cent of world’s area under
brinjal cultivation.Brinjal occupies a world
area of 2.00 million hectare with a
production of 34.5 million tones and with the
productivity of 17.25 t ha-1. In India the area
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under brinjal cultivation is estimated at 0.68
million hectare with total production of 11.8
million tones and the productivity of 17.35 t ha-1.
In Karnataka, it is grown in an area of 0.014
million hectare with a total production of 0.35
million tones and the productivity is 25.0 t/ha
(Anon, 2011).

Brinjal Pests
Brinjal is attacked by more than 70 insect
pests, of which the important ones are the shoot
and fruit borer (Leucinodes orbonalis), stem
borer
(Euzopheraperticella),
leaf
hopper
(Amrascabiguttullabiguttulla), aphid (Aphis
gossypii), leaf roller (Antobaolivacea), leaf beetle
(Henosepilachnavigintioctopunctata), whitefly
(Bemisiatabaci) lacewing bugs (Urentius echinus
and
U.
sentis)
and
ash
weevil
30
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(Myllocerousdiscolor) (Subbaratnam and
Butani, 1981).Thirty four traditional brinjal
cultivars were screened against shoot and
fruit borer LeucinodesorbonalisGuen,Hadda
beetle
Henosepilacnavigintoctopunctata,
Leaf folder Antobaolivaceaand leaf hopper
Amrascabiguttullabiguttulla.

Shoot and Fruit Borer
Maximum shoot infestation was noticed
in doddabadane (42.63 per cent) and
minimum in holesalubadane (27.52 per
cent).
Leaf Hopper
The maximum number of leaf hopper
was noticed in hassiruuddabadane (12.81)
and minimum in Kanakapurabadane (2.54).
Hadda Beetle
Screening of cultivars against hadda
beetle revealed that the maximum number of
hadda beetle reported in hasiruuddabadane
(24.25) and minimum in 40-A badane
(0.50).
Leaf Folder
The maximum leaf damage caused by
leaf
folder
was
noticed
in
Heddaragullabadane (25.47 per cent) and
minimum 40-A badane (11.75).
Morphological and Biochemical
Characters
An attempt was made to study the
relationship between shoot and fruit borer
infestation
with
morphological
and
biochemical characters of both shoot and
fruit. The results were highly significant and
gave a very strong significant negative
correlation between shoot infestation with
leaf trichomes (-0.391*) phenol content in
shoot (-0.710**), fruit weight (-0.455**),
mesocarp thickness (-0.389*), number of
seeds (-0.740**), phenol content in fruit (0.357*) and fruit yield (-0.825**).
Chemical Management of Shoot And
Fruit Borer
Among the different chemicals used to
manage the shoot and fruit borer higher
larval reduction of 56.01 per cent recorded
with spinosad which was on par with
flubendi amide (55.66 per cent) followed by
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indoxacarb (51.22 per cent). The lower larval
reduction of 10.53 per cent recorded with
Metarhiziumanisopliaewhich
differed
significantly from the control. The higher benefit
cost ratio was obtained in spinosad 45 EC (4.58)
which was on par with flubendiamide 480 EC
(4.44) followed by chlorantraniliprole 18.5 SC
(3.71), indoxcarb 14.5 SC (3.61) and chlorpyrifos
20 EC (3.59). Lower B:C ratio was observed in
treatment untreated check i.e., 1.56 which was on
par with Metarhiziumanisopliae2g/L (1.57)
followed by 2.1 for NSKE (4%).
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Introduction
Agriculture is a gigantic sector of the
Indian economy as its share to gross
domestic product (GDP) is almost 17 per
cent. The increased demand for food grains
can be met only with sincere efforts in
agricultural research and extension. In spite
of a large of Indian economy, agriculture is
lagging
behind
many
aspects
and
characterised by poor connectivity and
disintegration of market, unreliable and
delayed information to the farmers, small
land holdings, non adoption or less adoption
of improved technology and so on. It has
become indispensable to explore various
ways to keep our farmers updated about
modern
technologies
and
relevant
information to pace up them in current
technological era.
Information technology revolution is
upcoming rapidly and more noticeable now.
With the introduction of information and
communication technologies, the traditional
agriculture has been reformed, eventually
contributing to the significant improvements
in
agricultural
productivity
and
sustainability. Empowering farmers with the
right information at the right time and place
is essential for improving the efficiency and
viability of small and marginal holdings. ICT
includes
communication
device
or
application, encompassing cellular phones,
computer, internet and network hardware
and software, satellite systems and so on, as
well as the various services and applications
associated
with
them,
such
as
videoconferencing and distance learning.
Large data and information can be effectively
generated, stored, analyzed, disseminated
and used to upgrade agriculture by inclusion
of
Information
and
Communication
Technology. It may increase production
January, 2021

many folds by providing prompt, reliable and
locality based information services to the
farmers. Hence, ICT in agriculture has become a
budding field of research and application related
to e-agriculture.
The aim is to boost agricultural and rural
development by improving access to valuable
information
that
can
help
agricultural
stakeholders to make the best possible decisions
and use the resources available in the most
productive and sustainable manner. ICTs that
can be harnessed for e-agriculture may include
devices, networks, services and applications.
These can range from cutting edge Internet-based
technologies and sensing tools to other
technologies that have been around for much
longer, such as radio, fixed telephones,
televisions, mobile phones and satellites. In a
sector that is becoming increasingly knowledge
intensive, having access to the right information,
at the right time, in the right format, and through
the right channel can make a crucial difference to
the livelihoods of stakeholders involved in
agriculture and related fields.
Information and communication are always
necessary in agriculture. Since people have
started growing crops, raising livestock, and
catching the fish, they have hunted information
from one another. ICT can be construed broadly
as “using electronic means for processing and
disseminating
information
and
thereby
facilitating communication quickly and easily”.

Role of ICT in Agriculture
Information
and
Communicational
Technology (IT) has many roles to perform for
agricultural development starting from decision
support system to the trading of crops.
Decision Support System
ICT has a great role as decision support
system to the farmers. Through ICT, farmers can
be updated with the recent information about
32
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agriculture, weather, new varieties of crops
and new ways to increase production and
quality control. The dissemination of
adequate, efficient and tailored technologies
related to agro-climatic zone, size of farm
and soil type etc. to the farmers is deficient in
Indian agriculture and it is the real challenge
in front of policy makers in India.
Information
and
communication
technologies can broadcast the precise and
authentic information at right time to the
farmers so that they can utilize it and get
benefits. The decision support system
through ITC facilitates farmers for planning
type of crops, practising good agricultural
practices for cultivating, harvesting, post
harvesting and marketing their produce to
get better results.

endowing extension services to the farming
community in the local languages. The queries of
farmers are tackled by agricultural graduates on
help line, toll free number in their local language.
The agricultural scientists also visit the field in
person to get an idea about complex agricultural
problems to resolve them.

Importance of ICT:










i-Kisan
i-Kisan is a web portal for transmitting
information to the farmers about wideranging issues related to agriculture such as
crop
cultivation,
weather
forecast,
agricultural inputs availability and quality,
agriculture related financing institutions, soil
quality and market updates.
Agrisnet
It is a comprehensive web portal to
broadcast relevant information to farmers,
which was initiated and funded by the
Ministry of Agriculture, Government of
India. The AGRISNET serves farming
community by disseminating information
and providing services through use of
Information & Communication Technology
(ICT). It has following goals Providing information to the
farmers on quality of the inputs and
its availability
 Disseminating
information
of
various government schemes and
recommending fertilizers after soil
testing
 Providing information on latest
technologies
for
increasing
productivity in agriculture.
Kisan Call Centers (KCCs)
KCCs were commenced on January 21,
2004 by the Department of Agricultural and
Co-operation with the main intend of
VOLUME NO. 17, ISSUE NO.04








access to variety of learning resources
immediacy to information
quick access to a lot of information
anytime learning
anywhere learning
collaborative learning
multimedia approach to education
authentic and up to date information
reduces time on many routine
tasksteaching of different subjects made
interesting
educational data storage
distance education
access to the source of information
multiple communication channels, email, chat, forum, blogs, etc.
access to open courseware
better accesses to children with
disabilities

Fig. -1. Role of ICTs

Advantages
 Improves Agro- productivity in the
country.
 Controls rural migration of Youth.
 Income of rural youth become
sustainable and meaningful.
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Develops service sector in the rural
area.
Business and Entrepreneurial skills
of youth get developed.
New scheme would help develop
service sector in rural area by
building entrepreneurial skills.

Disadvantage
 Youth would remain confined to
rural areas.
 The disguised unemployment and
technology barriers should be
tackled first as involving more
people does not going to affect
productivity.
Limitations
The main limitations to the adoption of
ICTs in agriculture appear to lie in the
education levels and cultural backgrounds of
rural communities, as well as a lack of
motivation stemming from the farmers'
perception
of
the
scant usefulness
of ICTs and their limited digital skills.
Conclusion
 Agriculture is a gigantic sector of the
Indian economy.







ICTs enable individuals to create, collect,
process and manage information in
different ways (voice, text or image).
Building on existing systems, while
encouraging integration of different
technologies and information sharing.
Building capacity, through provision of
training packages and maintaining a
choice of information sources.
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Nanotechnology is a field of convergence
among life sciences, material science and
information technology. It is an emerging
field of science capable of resolving issues
and problems that are impossible to tackle in
engineering and biological sciences. Nanoscience and technology involve studying and
working with matter on an ultra-small scale
that allow us to work, manipulate and create
tools, materials and structures at the
molecular level, often atom by atom into
functional structures having nano-meter
dimensions. One nanometre is one millionth
of a millimetre and a single human hair is
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around 80 000 nanometres in width. Simply if
the entire Indian population (1.04 billion) is
squeezed to a 1 m length, each Indian is
considered as a nano-particle.
“Nanotechnologies
are
the
design,
characterization, production and application of
structures, devices and systems by controlling
shape
and
size
at
nanometer
scale"
(Chinnamuthu and Boopathi, 2009). Agricultural
scientists are facing a wide spectrum of
challenges in crop production system such as
crop yield stagnation, declining organic matter,
multi-nutrient deficiencies, climate change,
shrinking arable land and water availability,
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resistance to GMOs and shortage of labour.
To address all the challenges ahead, we
should think of an alternate technology such
as nanotechnology to precisely detect and
deliver the correct quantity of nutrients
required by crops in suitable proportion that
promote
productivity
while
ensuring
environmental safety.

What is nanotechnology?
Nanotechnologies are the design,
characterization, production and application
of structures, devices and systems by
controlling shape and size at nanometer scale
(Chinnamuthu and Boopathi, 2009).
Indian Scenario
The Department of Science and
Technology (DST) launched the Nano
Science and Technology Initiative (NSTI) in
2001 under the leadership of Prof. C N R
Rao. The NSTI has been focusing on research
and development in nanoscience and
technology in a comprehensive manner so
that India can become a significant player in
the area and contribute to the development
of new technologies, besides carrying out
basic research at the frontiers of knowledge.
The Government of India is currently
spending `1 000 crores under Nano Science
and Technology Mission (Nano Mission)
during the Eleventh Five-year Plan period.
The activities of Nano Mission encompass
launching of a variety of educational and
HRD programmes, R&D programmes,
establishing centres of excellence, promoting
institution industry linked projects through
increased
public-private
partnerships,
facilitating
entrepreneurship
through
establishment of business incubators, etc.
The Nano Mission also plans to make special
efforts
for
development
and
commercialization of nanotechnology. The
investment on biological sciences including
agriculture is less than 5 per cent and
therefore lots of scope available for
agricultural scientists to exploit the
fascinating technology. Within the sphere of
agricultural
sciences,
nanotechnology
application in relation to soil and crop
management is in its nascent stage and over
the next few years it is expected to grow
exponentially.
VOLUME NO. 17, ISSUE NO.04

Nanotechnology in Indian Agriculture
The Indian Government is looking towards
nanotechnology as a means of boosting
agricultural productivity in the country. Recently,
the Planning Commission of India recommended
nanotechnology research and development
(R&D) as one of six areas for investment. The
Commission recommended policies and carries
out
financial
planning
for
government
departments. In order to harness the benefits of
nanotechnology,
biotechnology
and
bioinformatics to transform Indian agriculture,
an
exclusive
National
Institute
of
Nanotechnology in Agriculture has to be
established. The report says nanotechnology such
as nano-sensors and nano-based smart delivery
systems could help ensure natural resources such
as water, nutrients and chemicals are used
efficiently in agriculture. Nano-barcodes and
nano-processing could also help monitor the
quality of agricultural produce.
Why Should Agricultural SCIENTISTS
Think of Nanotechnology?
Agricultural scientists are facing a wide
spectrum of challenges in crop production system
such as crop yield stagnation, declining organic
matter, multi-nutrient deficiencies, climate
change, shrinking arable land and water
availability, resistance to GMOs and shortage of
labour. Indian agriculture feels the pain of
fatigue of green revolution. In the past 50 years,
the
fertilizer
consumption
exponentially
increased from 0.5 (1960’s) to 23 million tonnes
(2008) that commensurate with four-fold
increase in food grain output (234 million
tonnes). Despite the resounding success in grain
growth, it has been observed that yields of many
crops have begun to stagnate as a consequence of
imbalanced fertilization and decline in organic
matter content of soils. The optimal NPK
fertilizer ratio of 4:2:1 is ideal for crop
productivity while the current ratio is being
maintained at 10: 2.7: 1 in India. Nitrogenous
fertilizers, particularly urea are heavily subsidized
by the government and thus its application is
more obvious than other nutrients. Excessive N
fertilizer-use affects groundwater and also causes
eutrophication in aquatic ecosystems. The
imbalanced fertilization is considered a serious
concern rapidly deteriorating the soil health. The
fertilizer response ratio in the irrigated areas of
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the country has decreased from 13.4 kg grain
/ kg nutrient applied in 1970’s to just 3.7 kg
in 2005. In other words, more amounts of
fertilizers are required to produce the same
quantity of grain output. For instance, 27 kg
NPK/ ha was required to produce one tonne
of grain in 1970 while the same level of
production can be achieved by 109 kg
NPK/ha in 2008 (Biswas and Sharma 2008).
In order to achieve a target of 300 million
tonnes of food grains and to feed the
burgeoning population of 1.4 billion in 2025,
the country will require 45 million tonnes of
nutrients as against a current consumption
level of 23 million tonnes. The extents of
multi-nutrient deficiencies are alarmingly
increasing year by year which is closely
associated with a crop loss of nearly 25–30%.
Climate change is yet another serious
concern. Erratic rainfall, frequent occurrence
of drought, melting polar ice cap,
temperature
rise
and
declaiming
biodiversity. To address all the challenges
ahead, we should think of an alternate
technology such as nanotechnology to
precisely detect and deliver the correct
quantity of nutrients required by crops in
suitable
proportion
that
promote
productivity while ensuring environmental
safety.
Nano-fertilizers are capable of releasing
nutrients, especially NO3-N more than 50
days
while
nutrient
release
from
conventional fertilizer (urea) ceased to exist

beyond 10-12 days. N-use efficiency from nanofertilizer was 82 per cent and the conventional
fertilizer (urea) registered 42 per cent with a net
higher nitrogen-use efficiency of 40 per cent
which is hardly achievable in the conventional
system (Subramanian and Tarafdar, 2011).
Silicon Dioxide Nano-particles, Zinc Oxide Nanoparticles and Carbon Nano-tubes increase the
germination percentage, plant development and
photosynthesis. (Ramesh et al., 2014).
Madhuban et al, (2012) focused on
traditional strategies used for the management of
insect pests, limitations of use of chemical
pesticides and potential of nanomaterials in
insect pest management as modern approaches
of nanotechnology.
on health related issues of nanotechnology.
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A Drought Tolerant Tree Spice – Tamarind
A D Ashok, K.Kayalvizhi and J Ravivarman
Institute of Agriculture, Tamil Nadu Agricultural University, Kumulur- 621 712

Introduction
Tamarind (Tamarindus indica L) is one
of the common fruit trees found grown all
over India mostly under rainfed conditions,
particularly in Tamil Nadu, Maharashtra,
Karnataka, Andhra Pradesh, Madhya
Pradesh and Orissa. It is a main constituent
member of Caesalpiniaceae family. It is also
one of the most popular avenue trees which
yield useful fruits and timber besides
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providing shade. Tamarind is believed to be
native of Tropical Africa but now cultivated
throughout South East Asia, Australia, America.
It is a medium size tree with a short strong
trunk. The leaves are pinnately compound. The
most valuable part of tamarind fruit is the brown
and sweety acid pulp. The reddish pulp types are
best.

Importance
Tamarind fruit is an important condiment/
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adjunct used as an acidic/ flavoring agent in
the Indian cookery. Pulp powder and juice
concentrates have export potential in
European countries.
Tamarind pulp has an excellent keeping
quality when dried properly in and cured
with salt. The sour taste of the pulp is
attributed to Tartaric acid (8-18%) together
with malic and citric acids (2%). The fruit is
good source of phosphorus, calcium and
iron. Tender leaves and flowers are also
edible. Tamarind seeds yield a cheap
substitute for cereal starch which is in textile
industry.

Climatic Requirement
Tamarind tree has acid climatic
adaptability and can be grown in humid to
dry hot regions. It is very sensitive to frost.
The optimum rainfall requirement is 7501900mm, but can thrive in region with low
annual rainfall of 500-750mm.
Soil Requirement
It can thrive on variety of soils, but deep
loamy or alluvial soils providing optimum
condition for development of its long tap
roots are ideal. It can tolerate slightly saline
and alkaline soils.
Tamarind Varieties
PKM -1: Developed from HC & RI,
TNAU, Periyakulam by clonal selection. High
pulp recovery is 39%. It yields 250 Kg from
9th year onwards.
Urigam : It is a local selection and long
podded type.
DTS 1: Identified from Karnataka, it is a
sweet red type, slightly susceptible to pod
borer.
Yogeswari : It is a red coloured type.
Prathisthan: Selection No 263, It is from
Fruit Research station, Aurangabad, Pune,
Maharashtra.
Propagation
Common method of propagation in
vogue is by seed. However, being
heterozygtes, it does not breed true to type
through seed. The prolonged juvenile phase
is also due to predominance of seed
propagation. Seedlings Trees about 15-20
years for economic yields. Vegetatively
propagated plants start yielding after 3-4
VOLUME NO. 17, ISSUE NO.04

years. Vegetative methods such as approach
grafting, air layering and budding have been
successful. However, layers are suitable for
planting under dryland conditions for lack of
deep growing tap root system. In order to obtain
true to type plants with reduced pre-bearing age,
uniform growth and yield vegetative methods like
budding and grafting be used in establishing
Tamarind orchards.

Planting
In order to provide space and proper
medium for development of vigorous and deep
tap root system planting should be done in pits of
1 x 1 x 1m size. The pits should be dug during
summer and filled in with 2 kg single
superphosphate at the base and with a mixture of
well decomposed Farm yard manure and top soil.
About 100g 10 per cent carbaryl powder should
be mixed in the soil mixture to avoid the problem
of termites. The planting distance may vary from
8 X 8 to 10 X 10m depending on the soil type,
closer spacing in shallow soils and wider spacing
in deep soils be adopted Rootstock seedlings be
planted in situ during monsoon (June-July) and
budded by patched method using a bud from
improved variety.
Inter cultivation
Intercultural operations like weeding, hoeing
be carried out regularly. Cover crops like cowpea,
horse gram etc, may be grown during rainy
season to control weeds, check soil erosion and
improve soil health. Inter crops like drumstick or
low growing vegetables can be grown during
initial 4-5 years to get early returns.
Care of young Orchards
Young plants be provided support of bamboo
stick and irrigated during dry spell particularly
summer months up to 3-4 years of planting. In
the initial years, training is very essential to
develop the farm work .The plant be trained to
modify leader system. Shoots appearing from
root stock and weak and diseased or dried
branches be punned
Special Horticulture practices
Tamarind is a semiforest tree and does not
need any special treatment as it is adapted to a
wide range of soil and agro climatic conditions.
Irrigation
Tamarind is a dry land (rainfed) crop and
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hence it is normally not irrigated. But young
orchards need to be irrigated, especially
during dry spells and summer months. One
year old plants be given 10 liters water at an
interval of 6-8 days during summer which
may be doubled during 2nd and 3rd year.
There after irrigation may not be necessary.
However if it is provided growth will be
faster and better

Nutrition
Nutritional requirement of one year old
tree should receive 10 kg FYM + 100 g N +
50g P2O5 + 100g K2O and the dose be
increased with age. Thus, a 10 year old tree
should receive 50 kg FYM +1 kg N + 500 g
P2O5 + 1 kg K2O. If irrigation is available
additional 500 g N should be given in the
month of September-October.

Plant protection
Among the pest, mealy bugs and scales are
serious in the nursery and can be controlled by
spraying Dimethoate 30 EC(2ml/L). Powdery
mildew sometimes infects the leaves and
controlled by spraying 0.1% Karathane.
Harvesting and yield
Seed propagated plants start bearing 7-8
years after planting. While grafted or budded
plants will start fruiting 4-5 years of planting.
Fruits are harvested during January-April
months. A well managed tree yield 300-500 kg
ripe pods.
Post – harvest handling and marketing
After harvest pods are spread on ground and
cut for 6-7 days. The shell and seeds as well as the
fibrous material removed and the pulp collected,
the pulp can be stored for a period of 6-12
months after properly drying in the sun.

20. AGRONOMY

Doubling Farmers’ Income:Through Agronomic
Interventions
Geeta Kalaghatagi*, Shilpa V. Chogatapur**and Gunabhagya**
*SRF ZBNF Zone-3, AC, Vjayapur, **Research Associate,ZBNF Zone-3, AC, Vjayapur, UAS Dharwad, -

Introduction
The food production has increased from
51 m tones in 1950-51 to 277.49 m tones in
2017-18. After the Green Revolution, India’s
food production increased by 3.7 times while
the population increased by 2.55 times. The
net result has been about 45% increase in per
person food production , which has made
India self sufficient in food requirement at
aggregate level and also a net food exporting
country.

warming are the some negative impact of over
adoption of agricultural technologies by the
farmers to make green revolution successful.
While, NSSO data on Consumption
Expenditure Survey for year 2011-12 reveals that
one-fifth of the agricultural households were
having income below the poverty line.
Source: NSSO (2014)

Agricultural Household in India
Intensification of agriculture over the
years has led to overall degradation of the
fragile agro-ecosystem. High cost of
production and diminishing economic
returns from agricultural practices are
affecting the socio-economic condition of
farmers. Loss of soil fertility, erosion of soil,
soil toxicity, diminishing water resources,
pollution of underground water, salinity of
underground water, increased incidence of
human and livestock diseases and global
January, 2021
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Sources of Growth in Farmers
Income
 Within agriculture Productivity,
Resource: use efficiency, Cropping
intensity, Diversification, Cost of
inputs
 Outside
agriculture:
Non-farm
occupations, Trade for farmers
Contribution of Agronomic
Interventions
Out of the 6 sources of growth identified
for DFI, Agronomy can play significant role
in giving a big push to 5 factors namely
increase in crop productivity, resource use
efficiency,
cropping
intensity,
crop
diversification and better price realization.
Ramesh Chand (2017) further identifies use
of quality seed, balanced use of plant
nutrients, adoption of high yielding varieties
and expansion of scientific irrigation
methods for higher productivity, reduction in
cost and increase in cropping intensity.All
these are core areas of science of agronomy.
Source of growth within agriculture
sector
Increase in agricultural productivity
Two sources to increase in agricultural
output are area and productivity.In present
scenario, agricultural output has to be
increased
through
improvement
in
productivity per unit land per unit
time.Enhancing access to irrigation and
technology advancement are the most potent
instruments to raise agricultural productivity
and production in the country.Aggregate
productivity of crop sector increased at
therate of 3.1 per cent per year during 200001 to 2013-14.
2. Improvement in total factor
productivity
Improvement in TFP is an important
source of output growth which directly
contributes to cost saving and thus increase
in income. TFP growth represents effects of
technological change, skill, infrastructure
etc., which are not counted in set of
production inputs. According to Fuglie and
Rada (2015), agriculture sector in India has
witnessed 2.62 per cent growth in TFP
during 2004-12. Improvement in farm
VOLUME NO. 17, ISSUE NO.04

services such as agri-clinics also adds to the TFP.
Table:1 Growth in total factor productivity
Scenar
io
I
II
III

Contributi
Increment
on to
Assumptio al
Growth(%
ns
Changes
to VOP Ag.
Rs. Crores
& allied )
2.5 Per cent
20
Growth in
184023
TFP
3.0 Per cent
24
Growthin
220823
TFP
3.5 Per cent
28
Growth in
257633
TFP

Source of income growth outside
agriculture sector
1. Improving terms of trade for farmers
a. Use of appropriate deflator to arrive at
real income of farmers or agricultural
sector. e.g. CPIAL ( Consumer price
index for agriculture labour)
b. Better price realization through online
trading.
e.g. e-NAM (e-National Agricultural
Market) .
c. Opening of markets to traders outside
the mandi through online marketing
e.g. UMP (Unified Market Platform)
Table 2: Effect of online trading on prices
receive by farmers in mandi in Karnataka.
Increase in
Price
2015-16 over
Commodity Received by 2013-14
Farmers
Percent
2013- 2015- Nominal Real
14
16
3939 7672 95
16
Tur
5308 7318 38
1
Green gram
3817 7976 109
12
Black gram
1261 1419 13
11
Bajra
5189 9325 80
43
Copra
5937 7931 34
13
Turmeric
1492 1774 19
6
sorghum
1257 1356 8
6
Maize
3398 4346 28
14
Groundnut
15
Bengal gram 3057 4541 49
39
13
Weighted
increase
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2.

Shifting of cultivation to non-farm and
subsidiary activities
a. In rural areas, agriculture sector
engages 64 per cent of the total
workforce and contributes 39 per
cent of total rural net domestic
product.
This represents overdependence of the
workforce on agriculture with significant
underemployment.




Income of farmers can be improved
substantially by shifting workforce
away from agriculture.
According to estimates of NSSO and
CSO, non-farm sectors provide 2.76
times more productive employment
than agriculture sector in rural
areas.

Flagship schemes to achieve DFI goal
 PradhanMantriFasalBimaYojana
 e-National Agricultural Market
 Paramparagat Krishi Vikas Yojana
 Pradhan Mantri Krishi Sinchai Yojana
Strategies through Agronomic
Interventions in DFI
1. Efficient Management of Low- or no-cost
Inputs and Bio-resources Utilisation.
2. Efficient Rain and Irrigation Water
Management.
3. Diversification for Sustainable Resource Use
and Farm Income Under Changing Scenario.
4. IFS and ICM for Different Agro-ecosystems
and Resourcefulness.
5. Conservation Agriculture and Climate
Resilient Agronomy.

21. HORTICULTURE

Pre-Cooling- A Small Operation Changes the Fate of
Post-Harvest Life of Fresh Horticultural Produce
Palli Venkata Santhosh Kumar
M. Sc. Scholar, University of Horticultural Sciences, Bagalkot, Karnataka, India

Supplying the market with fresh,
nutritious, and quality fruits and vegetables
is a multi-stage process in which post-harvest
management plays an extremely important
role. The journey between the harvest and
the time the products reach the plates of
their customers is considered a very delicate
production stage. Every practice that is done
during post-harvest management can make a
big difference, particularly pre-cooling.
Pre-cooling (also called “preliminary
cooling“) is a vital post-harvest management
practice that is required prior to storage.
Since there is a big difference between the
temperature of harvested crops and cooling
storage, the main purpose of pre-cooling is to
remove the heat from the crops after they are
harvested. That way, pre-cooling reduces
fruit respiration rate and extends crop
storage life. Along with that, pre-cooling also
inhibits
the
growth
of
various
microorganisms,
thus
reducing
the
possibility of post-harvest diseases.
The success of pre-cooling will depend
January, 2021

upon two important factors:
The time between the harvest and precooling
 Initial crop temperature before precooling
Generally, it's recommended to practice precooling as soon as possible after the harvest
pre-cooling is an extremely valuable farm
practice for various berries, stone fruits, peppers,
cucumbers, tomatoes, melons, grapes, tangerines,
okra, spinach, peas, and beans. Although certain
crops can be stored without pre-cooling, farmers
who aiming towards the best results, practice precooling as an integral part of their post-harvest
management.


The Choice of Pre-cooling Method:
The choice of pre-cooling method will
primarily depend on the requirements of each
crop type, as well as on farmer’s financial
possibilities, required labor, available equipment,
and materials.
A farmer can choose between one of the
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following pre- cooling methods:






Forced air cooling; removes field
heat by using fans that circulate cool
air throughout the storage chamber
at high speed. This method is
effective for pre-cooling of already
packed berries and stone fruits

Room cooling; a simple precooling practice that includes
placing the crops in a refrigerated
room or container. Although the
practice has relatively low energy
requirements, it’s very slow and
therefore recommended for crops
that decay slowly.
Hydro-cooling; one of the most
common and effective pre-cooling
methods. The method includes
spraying or immersing the crops
into cold water. One more advantage
of hydro-cooling is that it also cleans
the
crop.
However,
various
pathogens can be spread by water.
Therefore, hydro-cooling requires
adequate
water
quality
and
sanitation management. For this



purpose, some farmers use chemicals to
prevent the occurrence of bacterial or
fungal diseases.
Vacuum cooling; a method in which
air is drawn out of the chamber. That
way, pressure allows evaporation of crop
moisture. Since the high amount of heat
is required for water evaporation, this
method is the fastest way of pre-cooling.
This method is highly effective for leafy
vegetables. In addition to vacuum
cooling, farmers can also add water
spraying in order to speed up the process
of reducing thermal energy in the crops.

Ice cooling; a method that includes
applying crushed or granulated ice into a
storage container or a box. As the ice
melts, the cool water reduces the heat of
the crops. The method is mainly used
during the crop transport.
Once the crops are harvested, farmers have a
big responsibility to do their best in order to
protect the final yield and preserve crop quality.
Pre-cooling is a simple but effective practice that
reduces fruit respiration rate, and therefore, it's
most definitely worth a try.


22. HORTICULTURE

Advanced Cultivation of Aloe-Vera
Narayan Prasad Verma1 and Dhanni devi2
1and 2

Ph.D Scholar, Department of Agricultural Microbiology, IGKVV, Raipur

Introduction
Aloe species, perennial succulents
belonging to the family Liaceae, are the
source of the drug aloe. Of the 275 species,
there are three commercially important
species which are the main sources of the
drug. They are: A. barbadensis, Mill. (2n =
14), (A. vera Linn) which yields Curacao aloe
VOLUME NO. 17, ISSUE NO.04

or Indian aloe or Jaffarabad aloe or Barbados
aloe, which is produced in the West Indies
(Curacao, Aruba, Bonaire) and A. ferox and its
hybrids which yield Cape aloe, produced in South
Africa and A. perryi which yields the socotrine
aloe. Other aloe species (A. africana and A.
spicata) yield aloes of lesser importance. Aloe is
obtained by cutting the leaves at their base and
41
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letting the yellow, bitter juice drain out. The
water is evaporated off from the juice by
heat, and the resulting light to darkbrown
mass is the drug aloe. Of the two major
products derived from the leaves, the yellow,
bitter juice present in specialized cells
beneath the thick epidermis yields the drug
aloe and the parenchymatous tissue in the
centre of the leaf contains a mucilaginous gel
which yields aloe gel or aloe vera gel; it is
currently obtained from A. barbadensis. Aloe
contains cathartic anthraglycosides as its
active principles;
these are mostly
Cglucosides, notably barbaloin, which is a
glucoside of aloe emodin. The concentrations
of these glucosides vary with the types of aloe
ranging from 4.5 to 25% of aloin. Other
constituents present include aloesin and its
aglycone aloesone (a chromone), free
anthraquinones (e.g. aloeemodin) and resins.
Aloe vera gel contains a glucomannan
which is a polysaccharide similar to guar and
locust bean-gums and is believed to be the
active constituent. Other constituents
reported, or otherwise claimed to be present,
include other polysaccharides (containing
galactose, xylose and arabinose), steroids,
organic acids, enzymes, antibiotic principles,
amino acids, biogenic stimulators, woundhealing hormones, saponins, minerals, and
so forth.
Fresh aloe gel is well known for its
domestic medicinal value. For this reason,
Aloe vera is also called burn, first-aid or
medicine plant. When freshly obtained, the
gel has the property of relieving thermal
burns and sunburn, as well as promoting
wound healing; it also has moisturizing and
emollient properties. The plant is used as a
home remedy for these purposes. The only
officially recognized use of aloe is its
beneficial effect on the skin. Aloe and aloin
are extensively used as active ingredients in
laxative preparations, often with other
cathartics such as buckthorn, cascara and
senna; belladonna extracts are often included
to lessen griping. Aloin is also used in antiobesity preparations. Aloe gel and sometimes
the drug aloe are used as moisturizer,
emollient or wound-healer in various
cosmetic and pharmaceutical formulations.
Extracts of aloe or “aloin” are used in
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sunscreens, X-ray / burns, dermatitis, other
cosmetic preparations. As a food, aloe extracts
are used as a flavoring ingredient primarily in
alcoholic and nonalcoholic beverages and in
candy to impart a bitter note.

Description of the Plant Species and
Varieties
Soil
Aloe is a hardy plant and grows on a variety
of soils. It does well in the sandy coastal to loamy
soils of the plains with a pH of up to 8.5.
However,
water-logged
conditions
and
problematic soils do not suit its cultivation.
Climate
Aloe is usually cultivated between March and
June. The plant has a wide adaptability and can
be seen growing throughout the length and
breadth of the country. It is found growing in
warm, humid or dry climate with even 150-200
cm to about 35-40 cm of yearly rainfall during the
growing period. However, in dry regions, the crop
should be provided with protective irrigation.
Land Preparation
Before cultivation, the land should be
ploughed twice and the field should be cleaned
thoroughly of weeds. If required, small canals
may be prepared for drainage. About 25 t/ha of
cow dung manure is also added.
Cultivation
Varieties of Aloe Vera
 Stone Aloe - Aloe petricola.
 Climbing Aloes - Aloe ciliaris.
 Cape Aloe-Aloe ferox
 Coral Aloe - Aloe striata
 Lace Aloe-Aloe aristata
 Candelabra Aloe-Aloe arborescens
 Spider Aloe- Aloe humilis.
Propagation
The plants are generally propagated by rootsuckers or rhizome cuttings.
Planting
The plants are planted at a spacing of 60 x 30
cm or 60 x 45 cm. About 15-18 cm-long root
suckers or rhizome-cuttings are planted in such a
way that two-thirds portion of the root-sucker or
rhizome cutting should be under the ground.
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Manuring
It is a newly domesticated crop and its
full
production
technology
including
manorial requirement is yet to be worked
out. An ad hoc basis application of a mixture
of 150 kg/ha of nitrogen (N), potassium (K)
and phosphorus (P) is recommended. The
fertilizers are applied in the soil near the
root-system, after the plants are established.
30 kg of N and 120kg gypsum is
recommended for Tamil Nadu.
Irrigation
Soon after planting, the land should be
irrigated. During the crop period, irrigation
must be provided according to the moisture
content of the soil. Generally, 4 to 5
irrigations per year are sufficient. However,
water should not be allowed to stagnate near
the plant.

the land should be kept weed-free.

Pests and Diseases
Normally, the plant is not affected by any
pests or diseases of a serious nature. But recently,
the leaf-spot disease caused by Altarnaria
alternata and Fusarium solani has been reported
from India.
Harvesting and Yield
The plants are harvested' eight months after
planting. While harvesting, the plants can be
removed manually or with the help of a tractordrawn disc harrow or cultivator. The broken
rhizome part left in the soil throws out new
sprouts in spring for raising the succeeding crop.
An aloe plantation gives a commercial yield from
the second year up to the age of five years, after
which it needs replanting. The yield of the crop
on a fresh-weight basis will be around 10,00012,000 kg/ha.

Weeding
Weeding may be done twice a year and
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Insect Pest Management in Organic Farms
Dr.G.Vijayalakshmi and Dr. R. Sureshkumar
1

–, Assistant Professor (Agricultural Entomology), Imayam Institute of Agriculture and Technology, Thuraiyur,
2
Trichy – Assistant Professor (Agronomy), Kumaraguru Institute of Agriculture, Nachimuthupuram, Erode.

Introduction
Organic farming is a system of
agriculture that uses ecologically based insect
pest management and biological fertilizers,
nitrogen fixing cover crops, avoiding the use
of synthetic pesticides and fertilizers and
GMOsto maintain soil fertility and ecological
balance thereby minimizing the wastage and
pollution.
IPM in organic farming are mostly
dependent on preventive measures rather
than curative measures and relies on slight
modification in the ecologically balanced
agricultural practices like crop rotation, use
of resistant varieties, green manures, organic
manures
(compost),
biological
pest
control,soil quality management through the
addition of organic amendments.

VOLUME NO. 17, ISSUE NO.04

Why pest management strategies in
organic farming are important?
Insects are highly mobile and well adopted to
farm production systems and pest control tactics.
In organic farming systems, where the focus is on
mainly to manage the insect pests rather
eliminating them based on their biological,
ecological and behavioral mechanisms.For the
effective management of insect pests in the
organic farming are changes in the cultural
practices and to conserve the natural enemies in
the fields.
Adaption of cultural practices
Cultural practices are the first key step and
oldest practice towards managing the insect pests
that suppress pest species and encourage the
activities of natural enemies in both conventional
and organic farming. Trivial alteration in the
cultural practices will have a major impact on the
whole eco system. Insect pest problems are
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influenced by three components and farmers
can manipulate these components to
suppress pest species.
Crop species and cultivar –
represent a set of resources, growth
habits and structure.
 Productionpractices – such as
crop rotation, timely planting or
sowing and harvesting, spacing,
fertilizer and water management,
tillage, mulching and companion
planting.
 Agroecosystemstructure
–
includes field borders, natural
vegetation and other areas that
resupply with pest insects and
beneficial species when crops are
replanted.
Utilization of crop cultivars - Plant
breeders traditionally have placed more
focus on creating pests-resistant and
tolerant varieties can be an effective
defense against insect pests. Some of the
plant morphological characters like plant
size, shape, coloration, leaf hairs and
natural chemicals (both attractants and
repellents) are affecting the outcome of
insect crop colonization. For example,
wheat varieties with solid stems are
more resistant to wheat stem sawfly than
hallow stem varieties.
Production practices
a. Crop rotation - Crop rotation is
intended to supply a non preferred
host crop to insect pests. It involves
incorporating green manure crops
into the soil to suppress the pest and
disrupt their life cycles and provide
the additional benefits of fixing
nitrogen
and
improving
soil
properties.
b. Planting
or
sowing date,
spacing and
harvesting Planting date should be scheduled so
that the most susceptible time of
plant growth does not coincidence to
the
insect
pest
bionomics.
Combining early planting with early
maturing varieties may allow a crop
to mature before pest insects reach
the damaging levels and can also be


1.

2.
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effective
for
minimizing
insecttransmitted plant diseases.
c. Fertilizer and water management Proper nutrient management is a key
component of IPM in organic farming.
Although crop plants must grow
vigorously to withstand pest damage,
overly lush plants and fertilized plants
may give visual clues to attract more
insectpests and experience more damage
than other plants. Irrigation has both
direct and indirect effects on insect
pests. Because irrigation methods vary
considerably (whether drip, overhead
sprinkler or flood irrigation), the impact
of irrigation on insects also varies.Insectpest populations can increase if irrigated
plants are lushes and more attractive
than surrounding plants.
d. Tillage–It can destroy overwintering
insects in the soil as eggs, pupae, adults
and reduce pest problems. Organic
farmers usually rely on tillage to control
weeds and to prepare the soil for
planting.
e. Mulches - Organic farmers often use
straw mulch because it is readily
available and provides good weed
suppression.All
mulches
suppress
insects in comparison to bare soil.
Different colors of plastic have been
tested and clear, white, yellow or
aluminum colors may provide some
additional suppression of sap feeders.
Blue and yellow may bring in more pests.
f. Companion planting–It based on the
theory that various plants grown in close
proximity to the crop plant will repel or
kill insects. It is not the same as
intercropping, which may be a valuable
tool in attracting beneficial insects.
3. Agro ecosystem structure
Conservation methods to reinstate
natural
enemies
Manipulation
of
environment to enhance the survival, fecundity,
longevity
and
behavior
of
natural
enemies’conservation
to
increase
their
effectiveness to suppress the pest population.
a. Intercropping - Keeping beneficial
insects in and around annual crops may
be achieved by intercropping, which
involve a growing crop plant and another
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b.

c.

d.

e.

f.

g.

plant within close proximity to
promote insect interaction. The
resources provided to natural
enemies include pollen, nectar,
alternate prey or hosts.
Field borders and hedge rows Use taller non-host border crops like
maize, sorghum and pearlmillet as a
barrier for whitefly and also serve as
corridors that beneficial insects use
to move from one field to another.
Eco feast crops - Eco feast crop
plants like maize, cowpea and red
gram are grown along the field
borders provide food, shelter and
multiplication of naturally occurring
predators and parasitoids. It also
acts as barrier crops for sap feeders.
Trap crops - Trap crops attract
insect pest species away from the
main or cash crop to be protected
and into a specific area where they
can be destroyed. Growing paired
rows of mustard with every 25 rows
of cabbage has been used as a
successful
trap
crop
against
diamondback moth in crucifers.
Use
of
pheromones
and
chemical attractants – Insects
can communicate each other using
signals (“pheromones”) released by
them.
Chemical
structure
of
pheromones for many pest species
were determined and duplicated
them synthetically and used for both
monitoring and mass trapping of the
adult insect pests.
Botanical insecticides – Neem
based products are most effective in
controlling insect pests which acts as
repellent, lure, traps and beneficial
for
natural
enemies.
Other
botanicals are effective in controlling
insects pests like garlic, ryania,
lantana and sabadilla.
Use of biological control –
Inundative and inoculative release of

h.

predators, parasitoids and other insect
pathogens play a vital role to control
insect pests in insecticide free
environment.
Use of organic pesticides– In organic
production farms, usage of conventional
pesticides has not been allowed.
Spinosad is a fermentation product of
the
soil
dwelling
actinomycete,
Saccharopolyspora
spinosa
and
commercially available formulations
allowable for use in organic systems.

Qualities and constraints for adoption
of organic approach of insect pests
control
 Organic farmers gain knowledge to
differentiate the beneficial (predators,
parasitoids) and harmful insect pests in
their farms.
 Recognize why management of pests
should not be limited to spraying
pesticides, but should consist of
providing good growing conditions for
the plants to enhance their resilience and
resistance and encourage natural control
mechanisms through promotion of
natural enemies.
 Major constraints of insect pests control
in organic farming like high cost of
organic
pesticides
inputs
and
unavailability of organic pesticides and
found to be no consumers demand for
organic products.
 Natural insecticides are generally less
stable than synthetic materials and
degrade quickly in the environment.
 Other future thrusts of organic approach
of insect pests control are development
of pest management modules for
important crops, development of
weather based forecasting modules for
key pests, survey and surveillance of
insect pests, identification of sources of
resistance and tolerant varieties against
major insect – pests under organic
farming situations.
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Fireworks fascinate everyone for its
luminous colours and delightful firing
patterns. In India, Diwali, New Year, temple
festivals and social eventsare celebrated with
crackers and fireworks. Worldwide sales of
firework exports totalled US$ 994 million in
2019, with an annual average increase by
2.7% since 2015. Asian countries dominate
the export market with export values
touching $819.6 million in 2019, which is
82.4% of the global total. Europe comes
second with export occupancy of 14.5% and
Latin America comes third with 2.4% share
in firework exports.
In the World, China is the leading
producer and exporter of fireworks, catering
to 90% of the World fireworks market. India
comes second next to China in Asia, with the
value pegged at Rs. 1800 – Rs.2000crores.
The first fireworks factory in India was set up
in Kolkata in the nineteenth century, which
gradually shifted to Sivakasi in Tamil
Nadupost independence. Thus, Sivakasi
became the fireworks manufacturing hub of
India now, accounting for 80% of India’s
firework production. About 1075 factories are
associated with manufacturing firecrackers
in and around Sivakasi. At the National level,
the industry employs about 3,00,000
workers directly and another 5,00,000
indirectly in the allied sectors.
However, the firework story is not a fairy
tale to feel happy about. Majority of the
fireworks are consumed during the festive
season of Deepavali (Diwali), the light
festival of India, during which people display
brightly coloured fireworks as a symbolic
celebration of lights in the dark sky. The
festival usually falls in the winter months of
mid October to mid November. Winter
months are prone to lesser air dispersion,
due to which, the pollutants released into air
by all sources remain in atmosphere than
being diluted away by way of dispersion.
Diwali adds to this woe of air pollution,
increasing the load of air pollutants in the
atmosphere.
January, 2021

3

Fireworks contain metal salts such as
potassium, sodium, potassium nitrate, iron,
aluminium,
strontium,
barium,
lithium,
manganese, sulphur and charcoal. These metals
are intended to produce bright colours. For
example, lithium (Li) salts produce pink, sodium
(Na) salts make yellow or orange, copper (Cu)
and barium (Ba) salts (oxidisers in fireworks)
generate green or blue, and calcium (Ca) or
strontium (Sr) give red.
During firing, primary components of these
chemicals - barium, potassium, strontium,
Chlorides,
lead
and
the
secondary
dicarboxyliccompounds like C5H6O42−, C3H2O42−,
C2O42−, C4H4O42−, SO42−, NO3− find their way into
the atmosphere as dense cloud, as reported by
Wang et al. (2007)from China. Once released,
these compounds stay there for few hours to few
days, triggering health implications such as
cough, wheezing, shortness of breath and asthma.
A study conducted by the University of Delhi for
two successive years, 2016 and 2017, showed that
respirableparticulate matter (PM 2.5) levels
exceeded by 13 times than the maximum
permissible level of 60 PM10 µg/m3 set under the
National Ambient Air Quality Standards
(NAAQS) of Central Pollution Control Board
(CPCB),
India.
In
Kolkata,
pollutant
concentrations as recorded in Diwali day were
found to be 6.44 times higher for SPM; 7.16 times
higher for PM10; 5.35 times for PM2.5; 1.73 times
higher for SO2 and 1.27 times for NO2) compared
to a typical winter day value (Thakur et al., 2010).

Supreme Court to the rescue
The huge cry on fire work pollution and a
petition by two children through their fathers in
2015 made the Supreme Court of India to ban
crackers in Delhi and later fixed time windows for
fire cracker burning. In 2017, the Supreme Court
banned the use of antimony, lithium, mercury,
arsenic and lead in firecrackers and in the next
year, use of barium, the oxidising agent in fire
crackers too was banned. Subsequently, it
entrusted the Petroleum and Explosives Safety
Organisation (PESO) to monitor the presence of
banned chemicals like lithium, antimony,
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mercury, arsenic in fireworks and the noise
level of crackers. As per the Environment
Protection Act (1986) and the Environment
Protection
Rule
(1986)
and
1999
(amendment) rules, the manufacture, sale or
use of firecrackers generating noise level
exceeding 125 dB(AI) or 145 dB(C) pk at 4
meters distance from the point of bursting
shall be prohibited.Regular crackers emit
abut 160dB sound but Green crackers emit
110-125dB sound only.

Green crackers: The concept
In the meantime, the Ministry of Science
and Technology in India mooted the idea of
developing ‘Green Crackers’. Green crackers
are environment friendly crackers that
contain lesser amount of harmful chemicals
and cause less pollution when burnt, as
compared to conventional fireworks. In
green chemicals, harmful chemical like
aluminium, barium, potassium nitrate and
carbon are removed or sharply reduced to
bring down the emission levels by 15-30 per
cent.
The credit for developing Green Crackers
goes to the National Environmental
Engineering Research Institute (NEERI),
Nagpur, which developed two formulae to
manufacture green crackers. The formula 1
used lesser amount of barium nitrate for
manufacturing fireworks, while Formula 2
completely neglected barium nitrate. They
have developed potential sound-emitting
functional prototypes that do not emit
sulphur dioxide. The crackers have been
named as Safe Water Releaser (SWAS), Safe
Thermite Cracker (STAR) and Safe Minimal
Aluminium (SAFAL). The particulate matter
will be reduced by 30-35 per cent in SWAS
and 35 to 40 per cent in SAFAL and
STAR.These crackers have the unique
property of releasing water vapour, air as a

dust suppressant and diluents for gaseous
emissions that match with the performance in
sound with traditional conventional crackers.
After testing and observation, PESO said, the
formulae were found to help reduce PM 10 by 2530% and PM 2.5 by 30-35% compared to the
traditional varieties. In March 2019, the SC
ordered the go ahead for production and sales of
‘green” firecrackers’, or those with lower rates of
emission of particulate matter (PM 2.5 and PM
10), sulphur dioxide and nitrous oxide.
Subsequently, the Council of Scientific and
Industrial Research (CSIR), the parent body of
NEERI has signed agreements with 230
companies to manufacture the crackers and make
them available for sale. These boxes come with
the logo of NEERI and QR code with emission
details.
But the concept of manufacturing crackers
without barium do not go well with all
manufacturers as they feel without barium,
crackers will go bust. It may work well in lab but
not commercially viable. As of now, it seems that
over 70% of market produces green crackers
using formula 1 suggested by NEERI using lesser
barium nitrate. A change in Government policy,
cracker formula, consumer behaviour and
seasonality may help the industry sustain its
charm and save the livelihood of lakhs of people
without losing environmental quality.
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The waste utilization of fruit processing
industries has become one of the main
challengeable aspects in the world due to
thegeneration of large quantities of byproducts including peels, seeds, unused flesh
in different steps of processing chain.
However these plant by-products are rich in
valuable compounds which can be utilized in
various industries as novel, low-cost,
economical and natural sources of dietary
fiber, antioxidants, pectin, enzymes, organic
acids, food additives, essential oils etc.
throughdifferent methods of extractions,
purifications and fermentations.

By-products of fruit processing:
Mango
The waste generated from the mango
processing industry,derived mainly from the
epicarp and endocarp has been estimated at
75000 MT (Dorta et al.,2012), and is on the
rise due to growth in mango fruit production
and processing industry.Carotenoids play a
potentially important role in human health
by acting as biological antioxidants,
protecting cells and tissues from the
damaging effects of free radicals and singlet
oxygen and are used as natural colorants in
the food industry.The carotenoid content was
found to be 4–8 times higherin ripe mango
peels compared to raw fruit peels.
Banana
Bananas are one of the most popular
fruits, peel is the main by-product, which
represents approximately 30% of the whole
fruit, and is rich in phytochemical
compounds, with high antioxidant capacity
such as phenolic compounds,carotenoids,
catecholamines, sterols and triterpenes
.Banana peels also can be used to synthesise
silver nanoparticles as it is rich in natural
polymers such as lignin, hemicellulose and
pectin.
These
bio-inspired
silver
nanoparticles
displayed
antimicrobial
activity towards pathogenic fungi and most
of the tested bacterial cultures .
Citrus
Citrus is one of the most important fruit
crops around the world. Citrus fruits are
highly consumed worldwide as fresh
produce, juice and most often the peel is
discarded as waste which contains a wide
January, 2021

variety of secondary components with substantial
antioxidant activity in comparison with other
parts of the fruit (Manthey and Grohmann,
2001). Food industry uses citrus peel as a source
of molasses, pectin, oil and limone, and has been
studied because it contains several bioactive
compounds, such as flavanones, flavonols and
phenolic acids; these compounds have a lot of
uses as a natural antioxidants for pharmaceutical,
biotechnological and food industries.
Guava
Guava by products are composed of peel
(20% of the fruit) and seeds (30% of the fruit).
Both fractions have potential to be used as a
functional ingredient to prevent oxidative stress
and other related diseases due to their content of
phenolic compounds and insoluble dietary fiber
(74%) and high amount of phytosterols, saponins
lycopene and fatty acids.The presence of phenolic
compounds was related to -amylase inhibition,
and antioxidant and antiradical activities, along
with a body weight reduction of 8% in obese rats.
Grapes
Grape is one of the most valued conventional
fruits in the world. It can be consumed raw or can
be used as byproducts such as wine, jam, juice,
jelly, raisins, vinegar and seed oil.The winemaking industries produce millions of tons of
residues after fermentation, which represents a
waste management issue both ecologically and
economically(Fontana et al.,2013).Grape pomace
collectively includes stems, seeds and skins.Grape
pomace is considered as a valuable by-product
for oil extraction, antioxidant and antibacterial
agent preparation .
Pineapple
The pineapple is one of the most important
fruits in the world.This fruit juice is the third
most preferred worldwide after orange and apple
juices.Peel is the major bio-waste generated
during
pineapple
processing.Fibers
from
pineapple by‐products are considered high
quality due to the physiological effects associated
with both soluble and insoluble fibers, and may
be used in the development of food reduced in
calories and dietary fiber enriched food products.
Avocado
Avocado is also a very important source of
vitamins (E &C), pigments, sterols, phenolic
compounds, and seven-carbon sugars and its
related alcohols.The presence of phenolics in the
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extracts of Avocodo seeds is related to the
mitigation of oxidative stress through a
decrease of the levels of oxidized products
and increasing superoxide dismutase enzyme
activity, also preventing the rise in ulcer and
histological
changes
induced
by
indomethacin.
Apple
Apple grown in temperate regions and
one of the most widely cultivated and
consumed fruits. Apple pomace is the main
by-product of apple cider and juice
processing industries and accounts for about
25% of the original fruit mass at 85%
moisture content. It is considered a rich
source
of
dietary
fiber,
especially
pectin.Apple pomace also contains a

significant
amount
of
non-starch
polysaccharides, with a high amount of insoluble
fibre as well as soluble fibre.
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Introduction
Crop wild relatives (CWR) are wild plant
species closely related genetically to crops,
including wild ancestors. They have an
indirect use as gene donors for crop
improvement due to their relatively close
genetic relationship to crops.
Classical methods of using genetic
resources in plant breeding
There are three ways of using PGR in
plant breeding
Introgression
It involves the transfer of one or few
genes or gene complexes (chromosome
segments) from the PGR into breeding
materials. Introgression aims at improving
highly heritable qualitative traits that are
governed by one or few major genes or gene
complexes. Traditionally, the backcrossing
method is used to introgress traits like
resistances or restorer genes from wild
relatives into breeding materials. The genetic
problems mentioned above mostly play a
minor role when introgressing major genes
from PGR into high-yielding genotypes.
Searching for specific traits, breeders would
VOLUME NO. 17, ISSUE NO.04

principally consider PGR of the primary gene
pool, followed by the secondary gene pool and
eventually the tertiary gene pool.
Incorporation (also named genetic
enhancement or base broadening) describes the
development of new, genetically broad, adapted
populations with large variation and acceptable
performance level. Its aims at increasing the
genetic variation for quantitative traits in
breeding materials. Various methods of
population improvement can be used.
Pre-breeding refers to more basic research
activities with the goal of facilitating use of
‘difficult’ materials. Nonetheless, the three
categories cannot be clearly separated from each
other. Pre-breeding and wide crosses includes
basic research to achieve wide crosses, and
activities that facilitate the use of exotic materials
or wild relatives. It can refer to both qualitative
and quantitative traits and the distinction
between pre- breeding, introgression and
incorporation is not always clear. The main
objective is to provide breeders with more
‘attractive’ PGR that are easier to use, i.e.
resistance sources in acceptable genetic
background; or inbreeding tolerant forms of outcrossing species for hybrid breeding.
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Constraints
1. Interspecific crossing barriers
2. Linkage drag
3. Pleiotropic effect
4. Reproductive barriers
a. Pre-fertilization barriers
b. Post-fertilization barriers
Overcome barriers to wide
hybridization
1. Embryo rescue and in vitro techniques.
2. Involving bridge species
3. Backcrossing
4. Chromosome doubling
5. Chromosome techniques
a. Translocations
b. Alien additions lines
c. Substitutions
Biotechnological approaches to
enhance utilization of wild relatives
 Using cloned genes from wild
relatives to produce transgenics
 Developing transgenics with large
scale transfer of exogenous
DNA from distant relatives
 Marker aided introgression
 Resynthesizing the crop progenitors
 Developing exotic genetic libraries
Key to success of CWRs in crop

improvement
 Knowledge of genetics of the target traits
 Relatedness of the wild species
 Beneficial traits contained in this
diversity
 Continued supply of genetic variability
 Increased availability of CWRs in
genebank
 Improved interspecific hybridization
 Molecular technologies
The key to successful crop improvement is a
continued supply of genetic variability and
beneficial traits contained in this diversity and
wild relatives of modern crops are the source of
much of this novel diversity The deployment of
innovative biotechnology tools provides new
opportunities to make greater and more effective
use of wild species in crop improvement
Conclusion
The numbers of cultivars containing crop
wild relative genes is to increase and wild
relatives are to continue to grow in importance
for plant breeders and for improved agricultural
productivity. It will become increasingly
important to conserve a broad enough range of
diversity of these species for breeders.Wild
species germplasm holds great promise for
broadening the genetic base of many crops and
for enhancing sustainable crop production.
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Introduction
Nanotoxicology is a branch of toxicology
that can be defined as “science of engineered
nanodevices and nanostructures that deals
with their effects in living organisms”.
Nanotoxicology is intended to address the
toxicological activities of nanoparticles and
their products to determine whether and to
what extent they may pose a threat to the
environment and human health. The toxicity
of nanoparticles depends on their properties
January, 2021

such as size, shape, dose, crystallinity, surface
properties (charge, area, reactivity, coatings)
solubility, agglomeration, and aggregation.
Toxicokinetics is the entry of toxicants into the
organism in the body by the processes of
absorption, distribution, biotransformation, and
excretion (ADME). Absorption- how the
xenobiotic enters the body; Distribution- where
the xenobiotic goes in the body; Metabolismwhat the body does to the xenobiotics; Excretionhow the xenobiotic is removed from the body.
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Toxicodynamics refers to the interaction
(molecular, biochemical, and physiological
effects) of toxicants or their metabolites in
biological systems. The entry route of a
nanoparticle is through Inhalation (mouth or
nose to lungs) then into blood; Ingestion
(mouth to the stomach) then into blood;
injection (cuts, punctures in the skin) into
blood; Dermal absorption (through the skin)
into the blood.

Cytotoxicity

Cytotoxicity is defined as the potential
of a compound (nanomaterials) to cause cell
death. The cell toxicity can be studied by Cell
titer- Glo Luminescent Cell Viability assay,
Neutral red uptake, LDH Assay, MTT Assay,
XTT Assay, WTS – 8 Assay, Tryphan Blue
assay, Live and dead cell Counting.
Genotoxicity
It is the destructive effect on a cell's
genetic material (DNA, RNA) affecting its
integrity or the property of chemical agents
(nanomaterials) that damages the genetic
information within the cell causing
mutations that may lead to irreversible
phenotype. The genetic toxicity can be
studied by the Bacterial Reverse Mutation
Test,
Chromosomal
aberration
test,
Micronuclei test, Cell gene mutation Test,
Unscheduled DNA Synthesis, and COMET
assay.
Mechanism of Nanoparticle toxicity
Internalization of Nanomaterials

cell death.

Translocation mechanism
The different mechanisms for particle uptake
into cells are size-dependent and can be mediated
by phagocytosis, macro-pinocytosis, clathrinmediated
endocytosis,
caveolin-mediated
endocytosis, or clathrin/ caveolin -independent
endocytosis.
Nanoparticle toxicity in human system
1. Dermal toxicity
2. Pulmonary toxicity
3. Cardiovascular toxicity
4. Neurotoxicity
5. Hepatotoxicity
6. Renaltoxicity
7. Reproductive toxicity
Risk Assessment
The goal of risk assessment is to have a full
understanding of the nature, magnitude and
probability of a potential adverse health or
environmental effect of a chemical. In general,
risk assessment consists of the following four
elements: Hazard characterization, Doseresponse relationship, Exposure assessment and
Risk characterization.
Life cycle assessment
Life cycle assessment (LCA) is the calculation
and evaluation of the environmentally relevant
inputs and outputs and the potential
environmental impacts of the life cycle of a
product, material or service. LCA is sometimes
called a "cradle-to-grave" assessment.

Production of Reactive oxygen species
Collapsed cell
Cell death
NPs
can
penetrate
cells
and
subsequently
disrupt
their
biological
structures and normal functions via
generation of ROS or by increasing
intracellular oxidative stress. The toxic
effects induced by NPs include tissue
inflammation and the imbalance of the
cellular redox state, resulting in apoptosis or
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Pourzahedi et al., 2018 described on
challenges experienced in LCA for implementing
nano-enabled agrochemicals.

Review
Zhao et al., 2012 explained the
behaviour and activities of nanoparticle after
entering into human system.
Arora et al., 2012 reviewed on
nanotoxicology and a concise account of the
in vitro toxicity data on nanomaterials
Kermisch et al., 2012 discussed about
the
fundamental
ethical
issues
of
nanotechnologies
and
engineered
nanoproducts.
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Introduction
Global warming has spawned a new form
of commerce: the carbon trade. This new
economic activity involves the buying and
selling of “environmental services,” including
the removal of greenhouse gases from the
atmosphere, which are identified and
purchased by eco-consulting firms and then
sold to individual or corporate clients to
“offset” their polluting emissions. While
some NGOs and “green” businesses favor the
carbon trade and view it as a win-win
solution that reconciles environmental
protection with economic prosperity, other
environmentalists
and
grassroots
organizations claim that it is no solution to
environmental problems such as global
warming.Carbon
is
the
common
denominator in all-polluting gases that cause
global warming. Carbon dioxide is the gas
most commonly thought of as a greenhouse
gas; it is responsible for about half of the
January, 2021

atmospheric heat retained by trace gasses. It is
produced primarily by burning of fossils fuels and
deforestation accompanied by burning and
biodegradation of biomass. Analyses of gas
trapped in polar ice samples indicate that preindustrial levels of CO2 in the atmosphere was
approximately 260 parts per million. Over the
last 300 years, this level has increased to current
value of around 375 ppm; most of the increase by
far has taken place at an accelerating pace over
the last 100 years. About half of the increase in
carbon dioxide in the last 300 years can be
attributed to deforestation, which still accounts
for approximately 20% of the annual increase in
this gas. It is estimated that if the carbon
increases in the atmosphere at the present rate
and no positive efforts are pursued, the level of
carbon in the atmosphere would go up to 800–
1000 ppm by the end of current century, which
may create havoc for all living creatures on earth
(Pandey, 2006).
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Background
The carbon trade is an idea that came
about in response to the Kyoto Protocol. The
Kyoto Protocol is an agreement under which
industrialized countries will reduce their
greenhouse gas emissions between the years
2008 to 2012 to levels that are 5.2% lower
than those of 1990.
The idea behind carbon trading is quite
similar to the trading of securities or
commodities in a marketplace. Carbon would
be given an economic value, allowing people,
companies or nations to trade it. If a nation
bought carbon, it would be buying the rights
to burn it, and a nation selling carbon would
be giving up its rights to burn it. The value of
the carbon would be based on the ability of
the country owning the carbon to store it or
to prevent it from being released into the
atmosphere. A market would be created to
facilitate the buying and selling of the rights
to emit greenhouse gases. The industrialized
nations for which reducing emissions is a
daunting task could buy the emission rights
from another nation whose industries do not
produce as much of these gases. The market
for carbon is possible because the goal of the
Kyoto Protocol is to reduce emissions as a
collective.
Definition: It is a certificate showing
that a government or company has paid to
have a certain amount of carbon dioxide
removed from the environment.
Or
Carbon trading is an approach used to
control carbon dioxide (CO2) pollution by
providing economic incentives for achieving
emissions reductions.
Kyoto Mechanisms
The Kyoto Protocol broke new ground by
defining
three
innovative
“flexibility
mechanisms” to lower the overall costs of
achieving its emissions targets. These
mechanisms enable Parties to access costeffective opportunities to reduce emissions,
or to remove carbon from the atmosphere, in
other countries. While the cost of limiting
emissions varies considerably from region to
region, the effect for the atmosphere of
limiting emissions is the same, irrespective of
where the action is taken.All three
mechanisms under the Kyoto Protocol are
VOLUME NO. 17, ISSUE NO.04

based on the Protocol’s system for the accounting
of targets. Under this system, the amount to
which an Annex I Party (with a commitment
inscribed in Annex B of the Kyoto Protocol) must
reduce its emissions over the five year
commitment period (known as its “assigned
amount”) is divided into units each equal to one
tonne of carbon dioxide equivalent. These
assigned amount units (AAUs)*, and other units
defined by the Protocol, contribute the basis for
the Kyoto mechanisms by providing for a Party to
gain credit from action taken in other Parties that
may be counted towards it own emissions target
(Anon,1997).
The three Kyoto mechanisms are:
1. Joint Implementation,
2. Clean Development Mechanism and
3. Emissions Trading.

Joint Implementation
This is one of the so called 'flexibility
mechanisms' are defined in Article 6 of the Kyoto
Protocol designed to help rich (annex 1) countries
meet their Kyoto commitment using methods
other than directly via cuts in their own
emissions. Under Joint Implementation, an
Annex I Party (with a commitment inscribed in
Annex B of the Kyoto Protocol) may implement
an emission-reducing project or a project that
enhances removals by sinks in the territory of
another Annex I Party (with a commitment
inscribed in Annex B of the Kyoto Protocol) and
count the resulting emission reduction units
(ERUs) towards meeting its own Kyoto target.
The Clean Development Mechanism
The clean development mechanism allows
governments or private entities in rich countries
to set up emission reduction projects in
developing countries. They get credit for these
reductions as 'certified emission reductions
(CER's)*. This system is different from the Joint
Implementation as it promotes sustainable
development on developing countries. The Clean
Development Mechanism (CDM) is the entry
point for developing countries (non-Annex I) into
the Kyoto Protocol on Climate Change. The
mechanism was established under Article 12 of
the Kyoto Protocol adopted by the Third
Conference of the Parties to the Framework
Convention on Climate Change on December 11,
1997.

53

January, 2021

ISSN No.:2321-7405

Emissions Trading
Article 17 of the Kyoto Protocol
authorizes Annex B countries to engage in
international emissions trading. This means
that the Annex B countries will have the
option of buying or selling some portion of
their emission allowances. These allowances
are called "assigned amount units" (AAUs) in
the Kyoto Protocol.Emissions’ trading is one
of the flexibility mechanisms allowed under
the Kyoto Protocol to enable countries to
meet their emissions reduction target.
Countries/companies with high internal
emission reduction costs would be expected
to buy certificates from countries/companies
with low internal emission reduction costs.
The latter entities would also be expected to
maximize their production of low cost
emission reduction so as to maximize their
ability to sell certificates to high cost entities.
The overall outcome is that the emission
reduction target is met, but at a much lower
cost than would be incurred by requiring
each entity to achieve the emission reduction
target on their own.
The purpose of the CDM was defined
under Article 12 of the Kyoto Protocol. The
CDM is meant to benefit both industrial and
developing
countries.
For
industrial
countries, the CDM will provide access to
emission reduction credits based on GHG
abatement projects undertaken in developing
countries where the costs of reducing
emissions might be considerably lower than
the costs of comparable reductions at home.
The CDM provides developing countries with
opportunities to become active participants
in international efforts to curb GHG
emissions. The CDM will provide a vehicle
through which investment flows and the
transfer of climate-friendly technologies can
January, 2021

take place. The CDM will also set aside a portion
of the proceeds from qualifying projects to pay
administrative costs and help those developing
countries that are the most vulnerable to the
adverse impacts of climate change cope with the
costs of adaptation.The dual goals of the CDM are
to promote sustainable development in
developing countries, and to allow industrialized
countries to earn emissions credits from their
investments in emission-reducing projects in
developing countries.To earn credits under the
CDM, the project proponent must prove and have
verified that the greenhouse gas emissions
reductions are real, measurable and additional to
what would have occurred in the absence of the
project.

Benefits of Carbon Trading
 Reduction in green house gas emission
 Source of revenue for developing nations
 Supports a free market system
 Impetus for Alternative
sources of
energy or green technology
 Provide carbon funds for RE project
implementation.
 Reduce poverty and provide off grid
electricity.
 Provide
employment
for
carbon
sequestration.
 Boost economic development in rural
community
Disadvantages
 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
 No effective carbon reduction in the
atmosphere: Leads to carbon reduction
in one place and results in carbon
emission in some other place.
References:
Anonymous, 1997, http://www.unfccc.int/
UNFCCC, Kyoto Protocol to the United Nations
Framework Convention on Climate Change.
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Floral Biology and Pollination Habit
of chilli and capsicum
Chilli flower is normally solitary but
occasionally borne in small cymes of leaf
axils. The calyx is five lobed and corolla is
five-parted and white, but occasionally
purple in colour. The five stamens attached
to the base of corolla are separated. The
bluish anthers dehisce by splitting
longitudinally. The single style is usually
longer than the stamens and stigma is clubshaped. The ovary generally has three
locules. Pepper tends to blossom and set fruit
earlier under short day conditions. Fruits of
the Capsicum are a pod like berry with a
short, thick peduncle.
Seeds within the fruits mature as the
fruit ripens. The seed is borne in a compact
formation on the plancentae and usually at
the basal end of the fruit. Peppers are
generally self-pollinated, but some crosspollination can occur between and within the
cultivars of the two species (C. annuum and
C. frutescens). It has been reported upto 68
percent cross-pollination in India. Bees, ants
and thrips are the possible agents of
pollination. Anthesis takes place some times
after the flowers have opened. Flowers
remain open for 2-3 days. The flowers open
in the morning between 2 and 10 a.m. The
anthers normally dehisce an hour after the
flower opening. Flower opening and anther
dehiscence to a large extend depend on the
weather condition. During cold and as well as
cloudy days, the opening is delayed. In case
of sweet pepper, anthesis commenced at 7.0
a.m. which continued upto 11:00 a. m. With
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peak at 7-15 a.m. and anther dehisce after 30
minutes of anthesis. The stigma became receptive
upto 2 days after anthesis.
Climate: Because peppers evolved in the
climate of Central and South America they are
tropical and subtropical in climate preference,
and therefore thrive as perennials when grown in
suitably warm climates.
Seedling Raising:It is advisable to grow
chilli by raising seedlings in the seed bed. Seeds
are sown in well prepared seed beds in line
spaced 5 cm apart. Sand and well decomposed
compost are sprinkled over the seeds.
Land Preparation and Planting: The
land is ploughed 3-4 times to get a fine tilth.
Farmyard manure is incorporated during the last
ploughing. For irrigated crop, ridges and furrows
are made. Seedlings are transplanted 4-5 weeks
after sowing at a spacing of 30 x 30 cm.
Temperature: The tropical and subtropical
origins of peppers continue to be expressed in
their slow germination time, higher germination
temperature requirement (the optimum is 81oF
(27oC)) and warm temperature requirement for
rapid growth. Their requirement for warm
temperatures is highest during the period from
germination through early seedling growth. In
seedlings and young plants (prior to flowering)
the optimum day temperature for growth is 75oF
to 85oF (24oC to 29oC) with the night optimum in
the range of 50oF to 60oF (10oC to 16oC). By the
time the plant enters flowering, the best
temperature for fruit set is between 64oF and
81oF (18oC and 27oC). Plants will not set fruit well
during periods of extended hot weather. Peppers
need a growing season of at least 150 to 180 days
for maximum production of fruit and seed.
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Soil and moisture: Peppers do not
respond well to dry growing conditions or
compacted soil. Good drainage and an
adequate and steady supply of moisture are
essential for good production. The preferred
soil is a fertile sandy loam with pH
maintained in the range of 5.5 to 6.8. Sandy
soils are preferred for early plants because
the soil warms up rapidly. Pepper plants do
not like “wet feet” and likewise, the seeds
themselves do not germinate well unless the
germination medium is well aerated and well
drained. During the growing season, plants
should receive the equivalent of at least 1
inch of rainfall, and during flowering and
fruit set 1-½ inches of rainfall will give better
fruit set. In large commercial plantings,
growers use drip lines buried 2 to 10 inches
deep in the soil, sometimes supplemented
with drip irrigation tapes on the surface.
Manures & Fertilizers: Chilli has a
long growing season and therefore, needs a
judicious application of fertilizers. The
following doses of manures and fertilizers
have been recommended.
Cowdung/Compost: 15 tons /ha, Urea:
200 Kg/ ha, TSP: 300 Kg / ha, MP: 200 Kg/
ha, Gypsum: 110 - 120 Kg / ha, Zinc oxide: 5
K g / ha. The entire amount of
cowdung/compost, TSP, Zinc oxide, Gypsum
and one-third of the urea and MP is applied
at the time of final land preparation while the
rest of the urea and MP is applied at two
equal installments, 25 and 50 days after
planting.
Irrigation
and Weeding:
The
uniform soil moisture is essential to blossom
and prevent fruit drop. Generally 8-9
irrigations are given, depending upon
rainfall, soil type, humidity and prevailing
temperature. Two to three weeding and
mulching are necessary to keep the field clear
of weeds.
Rotation: Like brinjals and tomatoes,
chillis are also susceptible to many soil borne
diseases. Therefore a period of 2 to 3 years
elapse between successive chilli crop or other
solanaceous crops is recommended.

Isolation
Contaminants
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Minimum distance
(meters)

Fields of other
varieties
Fields of the same
variety not
conformingto
varietal purity
requirements for
certification
Fields of capsicum
from chilli andvice
versa

Foundation
400

Certified
200

400

200

400

200

Maximum permitted at and after flowering in
the case of offtypes and the final inspection in the
case of seed borne diseases.
**Seed borne diseases shall be: Leaf blight
(Alternaria solani SoraueL); Anthracnose (Ripe
rot, Die back):(Colletotrichum capsici (Syd.)
Roguing: Plants should be rogued based on
the plant and fruit characters as a whole rather
than the individual character. Off-types should be
removed as soon as they are observed. When the
fruits begin to show their final colour of red or
yellow, occasional plants with off-colour fruits
have to be removed. In addition to off-types,
diseased plants are also to be removed.

Seed Production Methods
Minimum population size: The flowers
of peppers are perfect, self-pollinated and selffertilized, but the sequence of floral development
strongly favors cross-pollination by insects.
Although they are highly cross-pollinated, there
is no inbreeding depression within domesticated
peppers. If a variety of pepper has been badly
mismanaged when first acquired, start with a
minimum population size of about 200 plants
and rogue out at least one-third of the plants the
first year. When selecting during the first year,
the priority should be on selecting out those
plants with low vigor. Be careful about selecting
for high vigor which may be due to accidental
crossing. Later selections can focus more on offtype vegetative characteristics, reproductive
maladies, and off-color fruits. If the seed stock
has been well maintained, the minimum
population size for saving seed should generally
be in the range of 40 to 75 plants. A minimum
population size of 25 plants may be sufficient for
retaining most of the heterozygosity of uniform
varieties. When doing intensive selection to
develop pure line selections that will later be
pooled or massed, the minimum population size
56
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of the single line selections can be smaller.
Harvest: The best quality, highest
germination seed is obtained from fully
ripened fruits. Peppers are fully ripe when
color development is complete and uniform
over the surface of the fruit. Many pepper
varieties are red when ripe, but some are
yellow, orange, purple, or brown. Regardless
of the color, do not let ripe fruits remain on
the plants, and do not harvest seed from
peppers showing signs of disease, especially
mosaic virus which can be carried in the
seed. For example, if harvesting from a red
pepper, you may have to harvest from fruits
that are mostly red, but still show a trace of
green somewhere on the fruit. If you harvest
too early the germination will be lower, but if
you harvest too late, the seed will not be
useable. Seeds harvested from mature-green
fruits may germinate less than 10%, but seed
extracted from peppers ripened off the vine
often germinate as high as 90%. What I have
not tested is the storage life of pepper seed
extracted from fruits ripened off the vine.
When tomato seed is extracted from fruits
that are ripened off the vine, the germination
is as good as the seed obtained from vine
ripened tomatoes, but the storage life is
shorter. Whether this is also true of peppers
needs to be determined
Extraction methods: Basically there
are three approaches to pepper seed
extraction:
(1) Dry extraction, (2) Wet processing,
and (3) Wet processing with brief
fermentation.
The process of extracting seed from
peppers is similar to that for tomatoes except
that the fermentation process (when used) is
about 24 hours instead of 72 hours. In
exceptional
cases,
I
have
allowed
fermentation to proceed for a longer period
of time, up to 36 to 40 hours.
Wet seed processing methods have the
advantage of enabling the separation of good
seed from poor quality seed, thus yielding
better quality seed. When good quality,
freshly extracted seed is added to, or
extracted in water, the good quality seed
sinks to the bottom because the seed is
denser. Poor quality seed is less dense
because the seed is immature or not well
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filled out, and being less dense, it tends to float
off with the wash water. Though the dry seed
extraction method involves fewer steps, it may
not be as efficient in separating good quality seed
from poor quality seed. That said, it is still
possible to get some separation of good and poor
quality seed by using an acceptable winnowing or
air separation techniqueThe extraction method
used (either wet or dry) depends largely on the
how much seed is to be processed, what type of
seed quality is desired, the type of equipment
available, fruit characteristics such as fruit size
and pungency, and perhaps personal preference,
which is influenced by the other factors. It is
recommended to use wet processing with a 24hour fermentation period. The fermentation
serves several purposes:
(1) It loosens bits of placenta and other
debris from the seed coat(2) It gives cleaner seed
by breaking down plant material making the
separation and washing easier, and (3) It gives
higher germination seed when the seed is
properly washed. The 24-hour fermentation may
not be long enough (typically a 72-hour process)
to kill certain diseases, but since fermentation is
also used as a sanitizing step, this is a step in the
right direction in the goal of providing quality
seed.

Seed Standards:
Factors
Pure seed
(minimum)
Inert matter
(maximum)
Other crop seeds
(maximum)
Weed seeds
(maximum)
Germination
(minimum)
Moisture
(maximum)
For Vapour-proof
containers
(maximum)

Maximum permitted (%)*
Foundation
Certified
98.0%
98.0%
2.0

2.0

5/kg

10/kg

5/kg

10/kg

60%

60%

8.0%

8.0%

6.0%

6.0%

Seed Yield: Average seed yield varies from
50 to 80 kg per hectare.
Techniques of Hybrid Seed Production
Chilli and Capscicum : By use of hand
emasculation and pollination: For commercial
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hybrid seed production the ratio of seed
parent to pollen parent planted in the field
should be 5:1 in the field.
Emasculation: Emasculation is done
either early in the morning or in the previous
afternoon before opening of flower and
petals still covering the anthers and stigma
with the help of pair of forceps the anthers
are removed. The emasculated flower buds
are protected by thin cotton wad or butter
paper bag. Bees, ants and thrips are the
agents for natural cross pollination.
Collection of pollens: The anther
normally dehisce an hour after flower
opening. Pollen is collected normally late in
the morning. Pollen is collected from
previously protected flowers with the help of
vibrator by gently tapping by finger after
plucking the flower from the intended male
parents. The pollen is collected in a petridish
or watch glass.
Pollination: It is done in the early

morning or late afternoon of the following day of
emasculation by during pollens over the stigma
or by transferring the pollen with brush or
needle. The petals may be removed to facilitate
pollination. Bagging of the flowers should be
done to avoid pollen contamination.
Use of male sterility: Emasculation and
hand polliantion is most expensive method of
hybrid seed production in chilli because of high
labour cost and very low fruit set percentage.
Therefore, genetic male sterility mechanism is
more economical and can be exploited for hybrid
seed
production.
For
commercial
seed
production, heterozygous seed stock is grown
which segregates into 50% heterozygous male
fertile and 50% homozygous male sterile. The
former is removed from the population before
flowering whereas the latter is kept for hybrid
seed production.
Seed yield Average hybrid seed yield is 6070 kg/ha.
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Introduction
The use of neonicotinoid insecticides has
grown considerably since the forerunner of
this group - imidacloprid was first introduced
in 1991. The global market share of
neonicotinoidsaccounts to 16% of total
insecticides.Insect resistance to insecticides
is the result of man-made natural selection.
All neonicotinoids are agonists of insect
nicotinic
acetylcholine
receptors.
Neonicotinoids are a class of neuro-active
insecticides chemically related to nicotine.
The neonicotinoids were developed in large
part because they show reduced toxicity
compared
to
previously
used
organophosphate
and
carbamate
insecticides. Most neonicotinoids show much
lower toxicity in mammals than insects, but
some breakdown products are toxic.
Neonicotinoids are the first new class of
insecticides introduced in the last 50 years,
and the neonicotinoid imidacloprid is
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currently the most widely used insecticide in the
world. Recently, the use of some members of this
class has been restricted in some countries due to
evidence of connection to honey-bee colony
collapse disorder. Several of the insect pests
which are the prime target for neonicotinoid
insecticides have been shown to possess a high
potential
for
resistance
development
Myzuspersicaegreen peach aphid, Aphis gossypii
cotton aphid, Phorodonhumulihop aphid,
Bemisiatabacisweet
potato
whitefly,
Trialeurodesvaporariorumgreenhouse whitefly,
Nilaparvatalugensbrown
planthopper,
Nephotettixcincticepsgreen
rice
leafhopper,
Laodelphaxstriatellussmaller brown planthopper,
Sogatellafurciferawhitebackedplanthopper,
LeptinotarsadecemlineataColorado potato beetle
and Cydiapomonellacodling moth.

Mode of action
Neonicotinoids are classified as 4A group
based on their mode of action by IRAC. These are
selective agonists on the insect nicotinic
58
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acetylcholine receptors. Neonicotinoids bind
to the nicotinic acetylcholine receptor. The
nicotinic acetylcholine receptor agonist
binding site is also the binding site for
neonicotinoids and it consists of six loops, A
to F, and several subunits in the extracellular
N-terminal domain. The nAchR are ligand
gated ion channels having species specific
subunit diversification. Subunits possessing
two adjacent cysteine residues in loop C
which are important for ACh binding are
defined as α-subunits while subunits lacking
these vicinal cysteines are classified as non-α
(β,γ,δ,ε). Loops A to C are confined to
subunits and loops D to F are present in
either non α subunits of α /non α heteromer
or in α subunits of homomers andα/ α
heteromers.

Mechanisms of Resistance
The three mains mechanisms those
confer resistance to neonicotinoids are
upregulation of P450 genes that detoxifies the
insecticides, gene mutations and reduced
cuticular penetration. Over expression of one
or more cytochrome P450 appears to be the
primary mechanism in insect pests like
Colorado potato beetle, BPH, Bemisiatabaci,
aphids
etc.
to
develop
resistance.
Upregulation
of
P450
dependent
monoxygenase
gene,
CYP6CM1
and
CYP6CY3 are involved in insecticide
detoxification
in
Bemisiatabaci
and
Myzuspersicae respectively. These pests also
showed cross resistance to acetamiprid and
thiomethoxam.
Further investigation
showed
age specific (adults –resistance:
nymphs-susceptible)
resistance
in
Bemisiatabaci. Colorado potato beetle has
shown field resistance to acetamiprid,
thiomethoxam andimidacloprid. From India,
BPH and Tea mosquito bug (West Bengal)
are reported to be resistant to imidacloprid
(IRAC). Field populations of BPH had
developed variable resistance levels to
neonicotinoids, with a high resistance level to
imidacloprid
(RR:
135.3–301.3fold).Scientists are focussing on the
development of Super neonicotinoids by
alteration of the chemical configuration
which seems to be a viable option for
managing the resistance.
Neonicotinoids are a unique chemical
VOLUME NO. 17, ISSUE NO.04

class for sucking insect pest control owing to their
Broad spectrum of efficacy,
Selective activity as agonists on insect
nAChRs,
 Exhibition of long-lasting residual
effects,
 Control
of
insects
resistant
to
conventional insecticides,
 High systemicity and excellent plant
virus vector control, and
 Versatile application methods, especially
in seed treatment and soil application.
Current Scenario- Neo nicotinoid resistance
(IRAC)



Insecticide

Name of the pest Mechanism of Fold
resistance

Acetamiprid Aphis gossypi

P450
monooxygenas
e
P450
monooxygenas
e

2689

Spodopteralitur
a
Thiamethoxa Bemisiatabaci P450
monooxygenas
m
e
Diaphorinacitri P450
monooxygenas
e
Colorado potato P450
beetle
monooxygenas
e
Myzuspersicae P450
monooxygenas
e
Trialeurodes
P450
vaporariorum monooxygenas
e
Imidacloprid Aphis gossypii Mutation at β
subunit
B. argentifolia P450
monooxygenas
e
B.tabaci
P450
monooxygenas
e
BPH
Mutation at

90150

Bemisiatabaci

24122

Cydiapomonella
Colorado potato
beetle
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Sogatellafurcifer Mutation at
a
Y151S
Trialeurodes
P450
vaporariorum monooxygenas
e
Myzuspersicae P450
monooxygenas
e, mutation at
β subunit
P450
Nitenpyram B.tabaci
monooxygenas
e
CPB
Thiacloprid CODLING
MOTH
CPB
Dinotefuram CPB
Clothianidin CPB
M. persicae
P450
monooxygenas
e

301 mode

of action. The development of
neonicotinoid insecticides has provided growers
with invaluable new tools for managing some of
130- the world’s most destructive crop pests, primarily
160 those of the order Hemiptera (aphids, whiteflies,
and planthoppers) and Coleoptera (beetles),
140- including species with a long history of resistance
190 to earlier-used products. To date, neonicotinoids
have proved relatively resilient to the
development of resistance, especially when
considering aphids such as Myzuspersicae and
Phorodonhumuli. Although the susceptibility of
M. persicae may vary up to 20-fold between
populations, this does not appear to compromise
the field performance of neonicotinoids. Stronger
resistance has been confirmed in some
populations of the whitefly, Bemisiatabaci, and
the
Colorado
potato
beetle,
Leptinotarsadecemlineata. Resistance in B- and
Q-type B. tabaci appears to be linked to enhanced
29
oxidative detoxification of neonicotinoids due to
overexpression of monooxygenases.

Conclusion
The first neonicotinoid insecticide
introduced to the market was imidacloprid in
1991 followed by several others belonging to
the same chemical class and with the same
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Now there is enduring evidence that, in
addition to killing insects or weeds, pesticide
can be toxic to non-target organisms and
contaminate
soil,
water
and
other
environmental compartments. However, the
sequence-specific gene silencing via RNA
interference (RNAi) holds a great promise for
effective management of agricultural pests and
which act as important alternatives to minimize
or replace the use of synthetic pesticides. RNAi
is naturally occurring conserved process
responsible for gene regulation and defense
against pathogens. RNAi-mediated silencing of
different insect genes involved in various
physiological processes was found to be
detrimental to insects growth, development
and survival.

Introduction
The insect pests are important constraint
in achieving the global food demands. The
potential yields of all agricultural crops are
affected substantially where major insect pests
are appearing year after year and causing
serious damage to crops. In the past few
decades, insect pest control has been mainly
conducted by the application of chemical
pesticides because of the low cost and efficacy;
but their indiscriminate use has caused
escalating problems with the evolution of insect
resistance to the pesticides together with
secondary pest outbreaks. Once Pesticides are
savior of farmers has now turned into a bitter
pill causing threat to man and his environment.

January, 2021

60

VOLUME NO.17, ISSUE NO.04

ISSN No.:2321-7405

RNA interference (RNAi) is a gene
silencing mechanism triggered by providing
double- stranded RNA (dsRNA), that when
ingested into insects can lead to death or affect
the viability of the target pest. This knowledge
base is especially needed to develop a set of
criteria, which will need to be met for
ecological
and
environmental
safety
requirements before field applications can be
entertained. Cellular components of gene
silencing are Histones, Chromatin, Dicer,
siRNA ,dsRNA and Transposons. The effects of
RNAi inside the body of insects are determined
by- Spread of silencing RNA molecules inside
the insect body. Histone modifications are
involved in control of transcription. They are
the chief protein components of chromatin,
acting as spools around which DNA winds, and
play a role in gene regulation. Without
histones, the unwound DNA in chromosomes
would be very long (a length to width ratio of
more than 10 million to 1 in human DNA).
Dicer catalyzes the first step in the RNA
interference pathway Initiates the formation of
RISC- RNA-induced silencing complex. Small
interfering RNA or short interfering RNA or
silencing RNA (siRNA) are the double-stranded
RNA molecules with 20-25 nucleotides in
length Involves in RNAi pathway express at
specific gene. Whereas Transposons are the
Jumping genes where Sequences of DNA move around to different positions within the
genome of a single cell by a process called
transposition. They Cause mutations and
change the amount of DNA in the genome.
Distribution of RNAi signal is different in
different insects. Understanding &amp;
revealing the molecular mechanisms of
determining how RNA spreads systematically
inside the insect body will facilitate application
of RNAi technology for pest control RNAi soon
proved to be very promising in several research
fields: in genomics for gene function
determination and gene knockdown in
eukaryotes and in medicine to control cancers
and viral disease. Although our understanding
of RNAi in insects is still limited, with many
knowledge gaps, recent advances suggest the
exceptional promise this field holds for
developing a new generation of management
tools for the control of agricultural pests. In
future, due to its easy way in pest control it can
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be useful for Integrated Pest management
(IPM).

Future Prospects
 Wide range of potential targets for
suppression
 Pyramiding multiple targets
 Sequence specificity of dsRNAs can be
maximised by a careful bioinformatic
approach
 Multiple gene knockdown - single
dsRNA by targeting genes of large
families with high sequence similarity
 Bt based approaches have proved
difficult to protect against some pests
 Eg : protection against sap-sucking
pests in cotton
 Still experimentation is required under
field conditions
Advantages
 A
desirable
feature of
RNAi
approaches for crop protection is the
exquisite selectivity of RNAi based on
the sequence identity of the dsRNA
with the sequence of its target
transcript.
 RNAi-based
pest
management
strategies that have no effect on nontarget species.
 It will be difficult for an insect to
develop resistance against it. Thus
permitting their integration into
existing integrated pest management
programs.
Limitations
 Optimization of pest management
strategies based on RNAi must take
into consideration most notably, the
ability of a pest species to develop
resistance to an RNAi-based control
agent.
 Target specificity: Partial homology
between the siRNA and other
complementary mRNA may affect
siRNA specificity
 Stability of siRNA molecules during
therapeutic applications
 Method of delivery to target insect
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has great potential in insect pest management
due to its high specificity.

Conclusion
RNA interference (RNAi) is a technique
which is being used for analyzing the functions
of individual genes by employing loss-offunction analyses. It has been widely used in
entomological research to study the functions
of genes in variety of insects. This technology
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Introduction
Insects are beautiful creatures on Earth
and first appeared on the earth approximately
250 - 500 million years ago. Today, they
account for more than 75% of the animal
species on the earth. They are omnipresent.
This diversity exposes insects to all sorts of
microbial infection. To protect themselves from
these microorganisms, they have evolved
cellular and molecular defense mechanisms
against infection. These defense mechanisms
are known as immunity.At the beginning of
pathogenic infection, early mechanisms such as
physical barrier, cellular response, humoral
response; expression of antimicrobial products,
recognition
of
microorganisms
by
pattern‐recognition receptors (PRRs) are
collectively known as innate immune
systems.After crossing the physical barriers
(integument etc.,) by pathogens, the insect
haemocytes will show cellular immunity
against the pathogen attack to protect
themselves.
Cellular immune response: A host
defense response against the invasions of
parasites, pathogens, and any foreign object
that involves cells (haemocytes). If successful,
the response results in:
 Phagocytosis
 Nodule formation
 Encapsulation
 Melanotic encapsulation
 Coagulation
1. Phagocytosis: The plasmatocytes are the
first line of defense against small
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pathogens which they consume by
phagocytosis. They are able to phagocytize
small biologic particles such as bacteria
and yeast. Phagocytization refers to the
process of cellular internalization of
foreign invaders. Phagocytosis is not the
same as killing the microbial cells.
Microbes are secondarily killed after
phagocytosis.
Nodule formation: If the pathogen is
too large to be consumed by the
plasmatocytes and granulocytes will
surround it with sclerotized protein that
they either secrete or come from the
damaged cells that were involved in
defense. So nodules are aggregates of
hemocytes that entrap invading microbes.
This is a particularly effective means of
clearing the hemolymph, and it is
considered to be of greater importance
than phagocytosis in clearing large doses of
bacteria. There appears to be a sequence of
trapping by granulocytes, followed by
aggregation by plasmatocytes. The precise
sequence of events will remain a point of
controversy. In addition to bacteria, viral
polyhedrons, fungal spores and protozoans
are taken up in nodules.
Encapsulation: When organisms or
clumps of organisms are too big to be
phagocytized or to form nodules like a
nematode, then the immune response is
referred
to
as
encapsulation.
Encapsulation is the sequesterization of
these organisms or clumps with
multilayered aggregates of haemocytes.
This also involves release of coagulum, in a
VOLUME NO.17, ISSUE NO.04
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response similar to wound-repair. The
coagulum probably aides in forming layers
of cells.
Melanotic encapsulation of pathogenic
organisms is the main component of insect
immune system. During this process a
melanotic capsule is formed around a
pathogenic organism which isolate the
pathogen from the nutrients and oxygen
due to which they dies inside the protective
case. The melanization process in insects is
represented by a cascade of chemical
reactions catalyzed by phenoloxidase (PO).
An initial stage of this process is the
hydroxylation of tyrosin to 3,4dihydroxyL- phenylalanine (DOPA) followed by the
formation of insoluble polymer melanin.
Coagulation:
Granulocytes
and
oenocytoids are attracted to sites of
wounds, where they play major roles in
coagulating hemolymph to stop bleedings.
Granulocytes in the area of the damage
rupture and plug the wound while the

oenocytes do the same releasing phenol
oxidase that sclerotizes and forms a plug
that seals shut the break in the cuticle.
Plasmatocytes also appear in the area of
the wound and mop up debris by
phagocytosis.

Conclusion
Insects
possess
powerful
defense
mechanisms in the form of physical barrier and
innate immune system for fighting infections.
Cellular responses involve Phagocytosis,
Nodule formation,Encapsulation, Melanotic
encapsulation andCoagulation. Plasmatocytes
and granulocytes are the major haemocytes
responsible for cellular immunity against the
microbial attack. There is more need to study
about different new types of haemocytes and
their function.
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Abstract
Apricot oil extraction system should
combine the best product quality and the
highest
efficiency.
Ultrasonic-assisted
extraction of oil from apricot kernelscould be a
good option. Many emerging technologies,
namely strategies that are found to have the
potential to change the current situation, have
been developed.The application of ultrasound
during extraction of oil from apricot kernels
uses
less
solvent
as
compared
to
conventionalmethods such as Mechanical
Extraction
and
Soxhlet
Extraction.This
technology help to maintain the oil quality with
low processing time which can be boon for local
processor.
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Introduction
There are several techniques based on
different principles for sunflower oil extraction
such as, batch solvent extraction, organic
solvent extraction and mechanical pressing.
Each of the mentioned conventional extraction
methods has some limitations. The drawbacks
of solvent extraction include the long extraction
time required, the high solvent consumption,
the expensive operational costs, capital
investment
and
the
high
processing
temperatures. Mechanical pressing has
disadvantages such as, high working costs, low
oil
recovery
(yield)
and
high-power
consumption. In recent years, novel extraction
techniques have been developed to overcome
the drawbacks of traditional processes
(Moradiet al. 2008)
63
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Ultrasonic
techniques
are
gaining
increasing use in the food processing industry
and food processing. Normal human hearing
will receive recurring sounds from 0.016 kHz to
18.0 kHz and the maximum power of normal
silent speech is in the order of 1 Wcm-2.
Ultimate Power Ultra uses very long waves,
usually 2-20 MHz with low power levels from
100 mWcm-2 to less than 1 Wcm-2. This type of
ultrasound is easily used for noninvasive
thinking, diagnostics and analysis and is well
established in certain industrial and analytical
fields for measurement features such as
composition, emergence, emulsation efficiency
and dispersion or dispersion of complex matter
within liquids (Powey and McClements, 1988).
Powerful Ultra, on the other hand, uses
low-frequency frequencies, typically in the
range of 20-100 kHz (usually less than 1 MHz),
and can produce very high-power levels in a
range of 10-1000 Wcm-2. Ultra-high energy is
strong enough to break intermediate bonds,
and forces greater than 10 Wcm-2 will produce
cavitation effects, known for altering other
body structures and enhancing or altering
many chemical reactions (Mc Clements, 1995;
Mason, et al., 1996; Robert and Wiltshire,
1990).
Ultrasound is considered a non-thermal
alternative, which can be used in many food
preparation applications. It travels at the same
rate as any sound wave, leading to a series of
pressures and abnormalities. With sufficient
high strength, rarefaction exceeds attractive
forces between molecules in the liquid phase,
which in turn leads to the formation of
cavitation bubbles. Each bubble affects the
local field received by neighboring bubbles,
causing the cavitation bubble to stabilize and
collapse, thus releasing energy from many
chemical and synthetic effects. The collapse of
each cavitation bubble acts as a hotspot,
producing energy to increase the temperature
and pressure up to 4000 K and 1000 atm,
respectively. Depending on the frequency used
and the sound wave amplitude it has used
several different physical, chemical and
biochemical effects that can be considered for
maximum use (Altafet al. 2018).
Extraction of apricot oil with the help of
ultrasound assisted technology is a new area
for processing apricot oil and enhancing its
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shelf life. Now days non thermal novel
processing is gaining fast popularity for the
research and food industry as per the demand.
However, there are several constraints in its
apricot oil extraction. One of the limiting
factors is that it does not possess a distinct
smell which is absent in the one extracted by
modern method. Beside this energy efficiency
and time consumption are other constraints.
Therefore, now days novel technologies are
getting more popularized as it prevents
conduction, convection losses as well
minimize
processing
time.
All
these
technologies are energy efficient.
Horticulture is emerged as an important
sector of Jammu and Kashmir. Apricot (Prunus
armeniaca L.) belongs to family Rosaceae and
plays an important role in the Indian economy.
Its contribution in the state gross domestic
product is estimated to about 21.89% for year
2016-2017(Ali et. al. 2018). This sector plays an
important role in the Indian economy. It
contributes to the national income, exports,
food and nutritional security, contributing to
the agricultural exports and engaging people in
different activities and in employment
generation especially in the Jammu and
Kashmir areas.
Apricot is a climacteric fruit and its kernels
have an oil content of 40-50%. The bitter
kernel is used for oil extraction which has
cosmetic, religious, and pharmaceutic values.
Apart from its use by the locals, the large
number of armies deployed in the region and
the increasing number of tourists visiting the
region takes apricot oil as a valuable gift to
their ailing members. Therefore, it requires oil
extraction from ohmic assisted technology. Not
much works has been done on apricot oil
extraction concentrate in Kashmir as well as in
India using ohmic heating assisted technology.
Hence, there is a pressing need to research
upon it.
The ultrasound assisted extraction (UAE)
yields more oil with less solvent consumption.
It can remarkablytake 44 min to extract oil by
UAE method, while alike yield was obtained
from SE in 6 hours. Oil extracted by UAE
exhibited significantly higher peroxide and
ester values. Research suggests that ultrasound
assisted extraction may be an effective method
to extract edible oils by achieving higher
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efficiency in shorter extraction time.Keeping
the importance of apricot oil extraction and
energy constraints in mind, it becomes
imperative to work out optimum conditions
and parameters for developing a novel for
apricot oil extraction with minimum energy
consumption in short time in any season
without contamination (Gayaset al. (2020).

Journal
of
Pharmacognosy
and
Phytochemistry, 7(2), 593-595.
Amirante, R., &Paduano, A. (2016).
Ultrasound in olive oil extraction. In Prod.
from Olive Tree. InTech.
Gayas, B., Kaur, G., & Singh, A. (2020).
Ultrasound assisted extraction of apricot kernel
oil: effect on physicochemical, morphological
characteristics, and fatty acid composition.
Acta Alimentaria, 49(1), 23-31.
Mason TJ, Paniwnyk L, Lorimer JP. The
uses of ultrasound in food technology.
Ultrasonics Sonochemistry, 1996; 3(3): S253S260
McClements DJ. Advances in the
Application of Ultrasound in Food Analysis and
Processing, Trends Food Sci. Technol. 1995;
6:293-299.
Moradi, N., Rahimi, M., Moeini, A.,
andParsamoghadam, M. A. (2018). Impact of
ultrasound on oil yield and content of
functional food ingredients at the oil extraction
from sunflower. Separation Science and
Technology, 53(2), 261-276.
Powey MJW and McClements DJ 1(988).
Ultrasonics in Food Engineering. Part
Introduction and Experimental Methods. J.
Food Engg, 8:217-245
Roberts RT, Wiltshire MP. High Intensity
Ultrasound in Food Processing, in Food
Technology International Europe, ed. A.
Turner, Sterling Publications International,
London, 1990, 83-87.
Targais, K., Stobdan, T., Yadav, A., and
Singh, S. B. (2011). Extraction of apricot kernel
oil in cold desert Ladakh, India.

Conclusion
Apricot oil processing, quality control and
technologies are poorly developed. Ultrasound
assisted technology could be used as oil
extraction technique.
It enhances the oil
extraction rate and oil recovery with respect to
conventional extraction method. As it enhances
the heating rate therefore, reduce processing
time and cost and maintain nutritional value.
This could be a boon to the apricot farmers and
local processors which may lead new
entrepreneurs and employment generation.
Keeping all points in views, Ultrasound assisted
technology for oil extraction of apricot may be
recommended for the State of Jammu and
Kashmir and Leh and Laddakh which can be
beneficial for local processors and Agro
Processing Unit Centers for enhancing
agribusiness opportunities in the state as well
as in country.This technology help to maintain
the oil quality with low processing time which
can be boon for local processor.
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