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EXTENSION

The Greatest Enemy of Knowledge is not Ignorance, it
is the Illusion of Knowledge*
Pulkit Sharma and 2Dr. O. P. Sharma

1
1Department
2Professor,

of Law, Veer Narmad South Gujarat University, Surat (Gujarat)
Department of Extension Education, NMCA, NAU, Navsari (Gujarat)

problem. It is amazing to see how noble and
great personalities are never quoted proclaiming
their ‘greatness’. Enemy can be within our body
as well as external. But here the enemy about
which Stephen Hawkings talks is an idea which
is more dangerous than any enemy, that is,
illusion of knowledge which can even take face
of felony as well as widespread deaths through
the means of violence or deprive someone of
which he or she is really worthy.
If we ignore learning about something or

“The greatest obstacle to discovery is not
ignorance- it is the illusion of knowledge”Daniel J. Boorstin
In ancient India, people believed that sea was
where the Gods resided and were resting; and
they should not be disturbed. If this illusion had
continued till now, no new routes or discoveries
would have been made. Today we live in a world
full of narcissistic and self-important people.
The so called ‘I KNOW’ has become a major
April, 2018
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People are much better at making sense of a
bicycle’s workings when the thing is sitting right
in front of them than they are at explaining (or
drawing) a bicycle purely from memory.”
This is a very critical and basic example
explaining illusion of knowledge. So how about
the things which are really complex in nature?
Fallacious concepts of religions result from
linguistic illusions. When one religion starts
believing that it is the best religion or race
theologically or cognitively, it is the
misapprehension of knowledge. In Nazi
Germany just due to the illusion of ‘knowledge’
of one person, Adolf Hitler, more than 6 million
people were killed; perhaps the actual number
exceeded more than 10 million. This obnoxious
example can be seen as both illusion of
knowledge of one person or a race as a whole.
This is just one example of one part of world.
Even in Indian history, numerous examples
of similar kinds can be traced. For example,
communal violence, which is resultant of
illusion of knowledge, where people start
violence on the issues about which they don’t
have any concrete, factual or rational
knowledge. Millions of people have been killed
till now in the riots between different castes or
communities just because of intentionally or
otherwise misguided or improper knowledge of
reality.
These killings could be avoided if there was
an utter state of absence of knowledge and
reaction upon it.
Furthermore due to this illusion of
knowledge, we don’t ameliorate ourselves and
may harbour hatred towards those who show us
the mirror. As Benjamin Franklin said, “There
are three things extremely hard: steel, a
diamond, and to know one’s self.”
Therefore, this is how an illusion of
knowledge of one person, religion, race or
gender affects the lives of a group of people in
particular and larger good of the community in
general.
To conclude we would like to substantiate
that illusion of knowledge is not only an enemy
for just an individual but of the society or a
country as a whole. If we don’t have illusion of
knowledge and we learn more and more, we can
make this earth a peaceful place. The reason is
simple- knowledge broadens the thinking. True
knowledge brings peace and stability. As our

ignore accepting the lack of our knowledge
about something, we will not be in a position to
refrain from becoming opinionated. Strikingly,
the knowledge that we have gathered about
some topic or issue is just a drop of water in the
whole ocean. Perfect Knowledge is like an ocean
whose full water no human being can drink.
Illusion of knowledge involves implicitly
believing that you understand things at a deeper
level than you really do, and there lurks behind
some of the most dangerous and misguided
decisions we make.
No one in the present world can claim that
he knows everything about anything. If he is
doing so, he is fooling himself as well as the
persons around him. And this folly may result
into fanatic or chauvinistic ideology, something
which is ironically self deceptive.
There was one clever study performed by
British psychologist Rebecca Lawson in which
she asked to sketch out the frame of bicycle i.e.
the handlebars, the wheels, the pedals, and so
on. For simplicity, just make it a single speed
bicycle. If you had to rate your understanding of
how a bicycle works on a 1 to 7 scale, where 1
means “no understanding” and 7 means
“complete understanding,” what score would
you gives yourself? Obviously many of us will
give ourselves more than 5 or near. In her study
her subjects gave 4.5 on an average. Then she
asked the following questions to her subjects“Now either look at your drawing or refresh
your mental image and then answer the
following questions: Does your bicycle have a
chain? If so, does the chain run between the two
wheels? Does the frame of your bicycle connect
the front and back wheels? Are the pedals
connected to the inside of the chain? If you drew
a chain connecting the two wheels of your
bicycle, think about how the bicycle would
turn— the chain would have to stretch whenever
the front wheel rotated, but chains aren’t
stretchy. Similarly, if a rigid frame connected
both the wheels, the bicycle could only go
straight. Some people draw pedals outside the
loop of the chain, making it impossible to turn
the chain by pedalling. Errors like these were
common in Lawson’s study, and they are not
trivial details of the functioning of a bicycle the
pedals turn the chain, which causes the back
wheel to rotate, and the front wheel must be free
to turn or the bicycle cannot change direction.
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through peace and acceptance which comes
from the right knowledge, not from illusion of
knowledge.

first Honourable Prime Minister Jawaharlal
Nehru said “The only alternative to coexistence
is co-destruction”. And this noble goal of
undisturbed coexistence can be achieved

2.
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Potassium Solubilising Biofertilizer
Shilpha S. M.
Senior Research Fellow, Department of Agronomy, College of Agriculture
UAHS, Navile Shivamogga

Biofertilizers or microbial inoculants are carrier
based ready to use live bacterial or fungal
formulations, which on application to plants,
soil or composting pits, help in mobilization of
various nutrients by their biological activity.
The perspective of bio-fertilizer came into
existence through discovery of many organisms
capable of nitrogen fixation, P-solubilization, Pmobilization,
potash
solubilization
and
micronutrient transformation in the soil. The
role of biofertilizers assumes special significance
due to increased cost of chemical fertilizers and
their ill effects on soil health.







INTRODUCTION
Potassium is one of the essential macronutrient
and the most abundantly absorbed cation in
higher plants. Potassium is one of the essential
nutrients for plant to growth and required in
large amount to achieve optimum growth.
Potassium deficiency is becoming one of the
major constraints in crop production, especially
in coarse textured soils

bound and most of it is unavailable for
plant uptake.
The third type is available potassium which
constitutes 1 to 2 per cent.
Among three different forms of potassium
in soils, the concentrations of soluble K in
soils are usually very low but the highest
proportion of potassium in soils are in
insoluble rocks and minerals.
Although K deficiency is not as wide spread
as that of nitrogen and phosphorus,
many soils which were initially rich in K
become deficit in due course due to heavy
utilization by crops and inadequate K
application, runoff, leaching and soil
erosion

Potassium cycle:

IMPORTANCE







Potassium plays an important role in the
growth and development of plants.
It activates enzymes, maintains cell turgor,
enhances
photosynthesis,
reduces
respiration, helps in transport of sugars and
starches, helps in nitrogen uptake and is
essential for protein synthesis.
Plant can take up potassium only from the
soil solution.
There are three forms of potassium found in
the soil viz., soil minerals, nonexchangeable and available form.
Soil minerals make up more than 90 to 98
per cent of soil potassium. It is tightly

April, 2018







6

Microorganisms play a key role in the
natural K cycle. Some species of
rhizobacteria are capable of mobilizing
potassium in accessible form in soils.
Several microorganisms like Aspergillus
niger, Bacillus extroquens and Clostridium
pasteurianum were found to grown on
muscovite, biotite, orthoclase microclase
and micas
Biofertilizer is a good platform to deliver
this primary macronutrient by assistance of
Potassium Solubilizing Bacteria (KSB).
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to be mixed thoroughly with Organic fertilizers /
field soil / topsoil or any other agriculturally
potent organic carrier and apply the mixture
near the root zone along the planting rows and
cover with soil
Drip System: In places where drip
irrigation system is in practice the liquid
formulation of Symbion-K can be used @ 3
Litres / ha in 500 Litres of water.
Tree Treatments: For fruits trees and
ornamental trees apply Symbion-K directly at
the root zone early in the season. For treatment
of individual trees or vines, apply at the rate of 2
ml in 1 Litre of water.

To acquire the optimum outcome by
applying
this
bacterium
into
the
biofertilizer, the optimum growth condition
must be studied.

Potassium solubilizing biofertilizer
Potassium solubilizing bacteria (KSB) such as
Bacillus mucilagenosus and Bacillus edaphicus
are example of microorganisms that used in
biofertilizer.
KSB are able to solubilize potassium rock
through production and secretion of organic
acids.
K solubilisation is more effective in alkaline
soils than acidic soils.
The transformation of crystalline biotite,
mica, vermiculite and certain rocks to
amorphous state is due to the action of some
organic products of microbial metabolism
Fundamentally, KSB is a heterotrophic
bacterium which is obtaining all their energy
and cellular carbon from pre-existing organic
material.
They are important in the formation of
humus in soil.
KSB are aerobic bacteria which play an
important role in maintaining soil structure by
their contribution in the formation and
stabilization of water-stable soil aggregates
In addition, this gram positive bacterium
can produce substance that stimulate plant
growth or inhibit root pathogens.
Moreover, KSB specifically are well known
for its capability to solubilize rock potassium
mineral such as micas, illite and orthoclases.

KSB formulations
Potash-109:





Symbion-K



The cells of Frateuria aurantia contained in the
product on reaching the soil get activated and
produce fresh batches of active cells.
Cells grow and multiply by utilizing carbon
source in the soil or from root exudates.
During their growth, they solubilize the
fixed Potash in the soil and make it available to
the plant in an easily usable form.

Seedling Dipping
Sett Dipping
Drip System
Soil Application
Tree Treatments

Dose and Method of Application

Benefits of symbion-k

Seedling Dipping: Mix 100 ml of Symbion-K
in 10 Litres of water and dip the seedling for 30
minutes before transplanting.
Sett Dipping: 3 Litres to be mixed in
water sufficient enough to dip the setts required
for one hectare. The setts are to be dipped for 30
minutes before planting.
Soil Application: 3 Litres of Symbion-K is

VOLUME NO. 14, ISSUE NO.07

Symbion-K is a bio-fertilizer based on a
selective strain of potash solubilizing,
beneficial bacteria Frateuria aurantia.
It is available in liquid (@ 1x 109 bacterial
cells/ml) formulation.

Mode of Action

Method of Application
1.
2.
3.
4.
5.

Liquid biofertilizer contains cell count of
109 cfu/ml Potash Solubilizing Bacteria
(KSB).
Potassium enhances photosynthesis and
transport of assimilates (sugar and
starches) to the storage organs (fruits, roots
& seeds).
It is involved in cell enlargement and in
triggering the growth of young tissues.
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Symbion-K enhances the potash uptake in
plants leading to higher productivity.
Symbion-K helps to save up to 30 % of
normal potash fertilizer cost.
Symbion-K does not disturb the ecological
balance.
Symbion-K improves the plants immune
April, 2018
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system.

Crops
Cereals &
Millets

Legumes &
pulses
Oil seeds
Vegetables
Other Crops:
Vegetables
cole crops
Tuber
Vegetables

3.

Wheat, Rice, Teff,
Barley, Maize, Corn
(Sweet & Baby corn),
Sorghum, Pearl Millets
Black Gram, Green
Gram, Cicer, Cowpea,
Chickpea
Groundnut and
Soyabean
French Bean, Cowpea,
Lentils
Lettuce, Cabbage,
Cauliflower, Broccoli

Method of
Application

Crops

Details of method of application of potassium solublising
bio-fertilizers and group of crops

Tropical

Method of
Application
Seed Treatment

Root dipping for
Transplanting

Tropical
Tuber
Fiber Crops

Brinjal, Capsicum,
Guards, Melons,
Gherkin and other
Cucurbits
Cassava, Sweet
Potato
Cotton, Sisal

Herbs &
Spices

Chilies, Cumin,
Cardamom, Basil

Reference:
Priyanka Parmar, S. S. and Sindhu, 2013,
Potassium Solubilization by Rhizosphere
Bacteria: Influence of Nutritional and
Environmental Conditions. J. Microbiology
Research, 3(1): 25-31.

Soil Application
Drip System
Tree Treatments

www.google.com
Proceedings of international symposium and
frontiers of potassium, 2016.

Carrot, Beetroot,
Potato
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Grewia optiva Drumm. ex Burr.: An Important
Multipurpose Tree for Garhwal Himalaya
D. R. Prajapati* and J. R. Chavda
College of Forestry, ACHF, Navsari Agricultural University, Navsari – 396 450

Grewia optiva Drumm. ex Burr. (syn. Grewia
oppositifolia) is one of the important
multipurpose, lean season, nutritive fodder
species belonging to family Tiliaceae. G. optiva
commonly known as Bhimal, Bihul, Biul etc.
and very popular agroforestry tree, which is
grown in low and mid-hills regions in the
western and central Himalaya. It is a subtropical tree and indigenous to India. It is not a
common forest tree and mostly found planted
near the villages and along agricultural field
boundaries and terraces. G. optiva is distributed
from the foothills of the western Himalayas
from Jammu & Kashmir to Nepal up to 2000 m
elevation (Brandis, 1906) and also common in
the
Punjab,
Haryana,
Uttar
Pradesh,
Uttarakhand, Bihar and some other parts of the
country.

April, 2018

Botanical Description
G. optiva is amoderated-sized deciduous tree
with a short straight trunk and smooth grey
bark. The leaves are bifarious, alternate, short
petioled, from ovate to rhomb-shaped. Flowers
are large, yellowish in color. The fruit is fleshy
drupe, smooth olive-colored nut 1-celled. The
seed has hard testa and can be stored well with
no appreciable drop in vitality. The tree sheds
leaves for a short period in March-April and
new leaves appear during April and May
(Brandis, 1906). Flowers appear along with new
flush of leaves followed by formation of fruits.
Fruits attain full size by September; the ripe
fruits are available from October to December.
Fruits green in color when immature but turn
into black on ripening. There are 2-4 seeds in a
fruit.
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Silvicultural characteristics

cordage which is made by twigs by extracting
fibres from it. The bark of tender twigs has been
used as a shampoo in which it is crushed and
applied on hairs as shampoo and remains are
used for cleaning utensils. The long tender twigs
are also used in the preparation of handicraft
product like baskets. The people of Garhwal
Himalayas had explored its medicinal value in
whichthe leaf decoction is made by boiling
leaves in water and further concentrated then
leaves are crushed and used for joint pain.
Fruits are edible. This species has little timber
value, but due to its easy availability, it is used
as small timber, small poles for construction of
the fence and as the post in cattle shed for tying
cattle, preparation of agricultural implements
like the handle of khurpi, phawda, kudal and
sickle etc. The twigs and branches left after
feeding livestock are dried and used as fuel. The
enlisted traditional uses of G. optiva, which are
fully practiced by the farmers of the hilly region
which are mainly attributed to its ease of
availability to the people involved in the farming
occupation.
All the uses are being reviewed from the
studies by Arya (2002), Rashid and Sharma
(2012), Slathia and Paul (2012), Bisht and
Sharma (2014), Sharma, et al. (2014) and
Dangwal and Sharma (2011). It is mainly used
as fodder due to its excellent fodder quality.
Whereas, less used as timber might be due to
less volume production, poor wood quality and
availability of other quality timber in this area.

It grows to the temperature ranges from -100C
to 380C and annual rainfall from 700-2500 mm.
It can withstand mild drought and frost, but is
fire-tender. Though it grows on a variety of
soils, sandy loam soil with adequate moisture
supply supports good growth. The growth of
tree along irrigated field bunds is much better
than those grow on rainfed conditions. It is a
strong light demander and requires complete
overhead light for its optimum growth. The tree
is easily propagated from cuttings or from seeds.
It can tolerate heavy pruning, having good
coppicing and pollarding ability.

Utility of Grewia optiva
G. optiva is generally used as a fodder during
the winter season when other fodder availability
is scarce. Its fodder quality has been tested for
relative nutritional content and preference and
the values for the same are being given in the
following table:
Table 1. Nutritional parameters of G. optiva

1

Moisture content (%)

Values in per cent of
total Dry matter
28.6 – 60.45 %

2

Relative preference

75.05 – 79.15 %

3

Potential Intake Rate

52.45 - 80.15 g/4 minute

4

Potential Digestibility

73.70 %

5

Dry Matter (%)

39.55 – 71.40%

Sr. No. Quality Parameter

6

Crude Protein (%)

10.91 – 24.40 %

7

Crude Fibre (%)

19.73 %

8

Ether Extract (%)

5.39 %

9

Ash content (%)

9.18%

10

52.63 %

11

Nitrogen free Extract
(%)
Calcium

12

Phosphorus

0.14 - 0.35 %

13

Tannin

0.00 %

14

Lignin

3.6 %

Literature cited
Arya, K. R., 2002. Traditional uses of some
common plants in indigenous folklore of
Dronagiri: a mythic hill of Uttaranchal. Indian
Journal of Traditional Knowledge. 1(1): 81-86.
Bisht, A. and Sharma, K. D., 2014. Plants
utilization by the communities of Bharsar and
adjoining area of Pauri Garhwal district,
Uttarakhand, India. Bio Diversitas.15(1): 94100.
Brandis, D., 1906. Indian Trees. Reprinted by
International Book Distributors, Dehra Dun.
Dangwal, L. R. and Sharma, A., 2011.
Indigenous traditional knowledge recorded on
some medicinal plants in Narendra Nagar block
(Tehri Garhwal), Uttarakhand. Indian Journal
of Natural products and Resources. 2(1): 110115.
Hashmi, M. M. and Waqar, K., 2014.

1.78- 2.84 %

It is mainly utilized as a fodder because it
provides nutritious feed for livestock and easily
available on the farm. It has less use as timber
and fuel may be ascribed to its low quality as
timber and fuel and availability of other better
quality tree species. Apart from these, another
important use of these species is to making
VOLUME NO. 14, ISSUE NO.07
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Sharma, B. D., Singh, L. and Kaur, M. J.,
2014. Traditional soaps and detergents yielding
plants and animal materials of Himachal
Himalaya. Journal of Non-Timber Forest
Product, 21(2): 75-80.
Slathia, P. S. and Paul, N., 2012. Traditional
practices for sustainable livelihood in Kandi belt
of Jammu. Indian Journal of Traditional
Knowledge, 11(3): 548-552.

Nutritional evaluation of Grewia optiva and
Grewia populifoliain different seasons and sites
of Chakwal district in Pakistan. Europian
Academic Research, 2(4): 5047-5057.
Osti, N. P., Upreti, C. R., Shrestha, N. P. and
Pandey, S. B., 2006. Review of nutrients
content in fodder trees leaves, grasses and
legumes available in buffalo growing areas of
Nepal, Paper published in Proceedings of 5th
Asian Buffalo Congress held from April 18-22,
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Plastics: Road to A New Future
M. Priyadharshini1, Dr. P. Rajamani2 and Dr. Supriyo Sen3
1Dept.

of Environmental Sciences, 2Dept. of SS & AC, TNAU, Coimbatore3Asst. Prof., School of Life
Sciences, Assam Don Bosco University, Sonapur, Assam

Introduction

Table. Sources of Plastic Wastes (Mahalakshmi et al.,
2014)

The plastic wastes are increasing in a never
ending manner due to the increase in
population, industrialization, and urbanization.
Disposal of these plastic wastes poses serious
issues due to persistence caused by non
biodegradable nature. Thus, ways and means to
utilize plastics is the need of the hour. And such
a solution is using plastics in construction of
flexible pavement. These not only reduce the
consumption of bitumen, but also help in
managing plastics. Plastic is used to coat the
aggregates for laying flexible pavements. These
plastic coated aggregates have advantages of
improved specific gravity, lesser abrasion, and
more resistant to water than usual plain
aggregates.

Waste
High Density
Polyethylene (HDPE)
Low Density
Polyethylene (LDPE)
Polypropylene (PP)

Polyethylene
Terephthalate (PET)
Polystyrene (PS)

Plastic Wastes and their Sources
It is important to note here that the plastics
which are conforming to categorization such as
High Density Polyethylene (HDPE), Low
Density Polyethylene (LDPE), Polyethylene
Terephthalate (PET) and Polystyrene (PS) alone
have to be used for the purpose of laying flexible
pavements. Poly Vinyl Chloride (PVC) is
prohibited from usage in laying roads due to
release of toxic gases under high temperature
which in turn leads to health hazards.

April, 2018

Poly Vinyl Chloride
(PVC)

Sources
Carry bags, bottle caps, household
articles, etc.
Carry bags, sacks, milk pouches,
bin lining, cosmetic, detergent
bottles, etc.
Bottle caps, bottle closures,
detergent wrappers, covers of
biscuits and wafers, readymade
meal microwavable trays, etc.
Drinking water bottles, etc.
Yoghurt cups, egg bags, foamed
polystyrene such as food trays,
disposable cups, protective
packaging materials, etc.
Mineral water bottles, credit cards,
toys, pipes, electrical fittings,
furniture, folders and pens, other
medical disposables, etc.

Concept behind Plastic for Laying Road
In the current scenario, with the use of multi
axel load vehicles and high intensity traffic, the
bituminous binders lose their property easily,
thus leading to bleeding of roads during hot
weather, cracks in cold weather, pot holes, etc.
These situations have warranted improvement
in bituminous binders to overcome these issues.
Plastics, being non biodegradable in nature, are
10
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good modifiers in bitumen and forms aggregates
which have good strength.
Utilization of plastics for flexible pavement
laying is in practice for several years in India.
Plastics are observed to play a pivotal role in
increasing the strength of the bitumen
enormously and also in forming aggregate. In
earlier studies, main focus was on utilizing
plastic bags just as an additive in preparation of
bitumen mixtures. Later on the importance has
shifted towards reducing bitumen by almost 8%
by weight in the mixture, thereby making road
laying an economical one.
Investigations such as stripping tests have
proved that bitumen and plastics have a
excellent adhesion. Also, plastics gel well with
the aggregates and bitumen during hot mixing
and are helpful in laying proper roads of good
quality. Over time, it is observed that bitumen
modified with plastic has improved the road
quality greatly, with an added advantage of
resistance to water which decreases the bitumen
stripping from its aggregates (Devi et al., 2013).
Above all these advantages, this proves a viable
option for reusing waste plastics.
Plastics improve the strength and durability
of bitumen road when the heated plastics are
coated on the bitumen aggregates (approx. at
160oC) so as to fill in the air spaces and give an
additional binding to improve the bitumen
stability. The emphasis of mixture of plastic and
bitumen on its stability and durability is
explained by Marshall Stability values. This
proves that waste plastic materials are useful in
making flexible pavements.

Sl. No.
4

Cost of Plastics wastes (including
collection, segregation and
processing) (approx.) per kg
Cost of bitumen (1drum=200 kg)
Cost of bitumen per ton
Indian road width (basic)
For 1km length of road, bitumen
requirement
Therefore, Cost of bitumen for 1 km
road length
Approximate optimum percentage of
plastic to bitumen (1:10)
Quantity of Bitumen required
Quantity of plastic required
Cost of bitumen
Cost of plastic wastes
Total cost
Total savings








Rs. 5

=
=
=
=

Rs. 10000
Rs. 50000
3.75 m
10 tons

=

Rs. 500000

=

10% by weight
to bitumen
9 tons
1 ton
Rs. 450000
Rs. 5000
Rs. 450000
Rs. 45000 per
km

=
=
=
=
=
=

Means to utilize huge amount of plastic
wastes
Reduces the utilization of bitumen by 10%
in weight
Increments the strength and performance
of the pavements
Reduces the cost incurred in laying road
Employment generation for rag pickers
An eco-friendly and viable option

Disadvantages of Plastics in Laying Road:



Care needs to be taken in choosing the
categories of plastics. Eg. PVC shouldn't be
used for risk of toxic gases released
Danger of leaching of certain chemicals

Reference
Devi, R. M, L. Stephen and M. I. Mini. 2013.
Reduction of optimum bitumen content in
bituminous mixes using plastic coated
aggregates. Int. J. Innov. Res. Sci. Engg
Technol., 2(3): 698-705.
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Table. Marshall Stability Test Observations
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Advantages of Plastics in Laying Road:

Marshall Stability Test is defined by the
measurement of deformation in bituminous
mixture specimen as a result of same amount of
load being applied across different samples.
This helps in understanding the maximum load
a specimen could bear under pressure. The
values obtained from Marshall Stability Test are
a part of designing and evaluation of bituminous
mixtures of pavements.
Amount of Plastic Added (%)
0
5
10

Stability (kg)
1181.23

Cost Benefit Analysis of Utilizing Plastics

Marshall Stability Test

Sl. No.
1
2
3

Amount of Plastic Added (%)
15

Stability (kg)
1010.00
1680.00
1957.00
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Among the several abiotic stresses water stress
is the major one which includes both water
limited and water logged environment, both will
affect the crop growth and productivity. Crop
sensitivity to water stress varies from one
growth phase to another.
Water limited environment is a condition
where availability of water falls below the
requirement, frequent droughts and crop
failures are the common features. Across the
country 49.73 m. ha. area is under water limited
situation.
Water logged environment is a condition in
which excess surface water or high water table is
detrimental to plant growth, resulting from high
rainfall, over-irrigation, seepage and inadequate
drainage. In India, area under waterlogged
condition is about 10 m. ha. out of which 8.5 m.
ha. area is under prolonged water logging
condition. Thus, it is essential to adopt suitable
measures to alter the soil conditions, methods of
raising the crops and cropping systems which
help to grow the crops under water limited and
water logged environments.

Cropping system
Ansari et al. (2012) noticed that pearlmillet +
pigeonpea (2:1) cropping system recorded
significantly higher pigeonpea equivalent yield
(4.57 t ha) and net returns (38,620 Rs. ha-1)
compared to sole pearlmillet or sole pigeonpea
under dryland condition.

Water harvesting and protective irrigation
Hijam et al. (2014) reported that protective
irrigation at silking and dough stage + mulching
with weed biomass @ 5 t ha-1 during dryspell
recorded higher kernel yield (54.24 q ha-1) and
stover yield (103.4 q ha-1) compared to no
protective irrigation in maize.

Mid season correction
Sarkar and Pal (2006) revealed that foliar spray
of 0.406 % Ca(NO3)2 during 50 % flowering
recorded higher pods plant-1 (26), length of pod
(8 cm), grains pod-1 (11) and grain yield (1106 kg
ha-1) compared to no foliar application in
greengram.

Alternate land use systems
Anon. (2009) reported that mango + finger
millet recorded higher grain yield (1927 kg ha-1),
straw yield (4758 kg ha-1), gross return (42,109
Rs. ha-1), net returns (25,409 Rs. ha-1) and B:C
ratio (2.52) compared to sole finger millet.

Water limited environment: Dry land
Soil and moisture conservation
Anon. (2009) reported that Nase grass as live
barrier recorded higher mean grain yield (2496
kg ha-1), B:C ratio (2.57) and rain water use
efficiency (5.04 kg ha-mm-1) as compared to no
vegetative barriers in finger millet.
Nalatwadmath et al. (2010) reported that
compartmental bunding (6 m × 6 m) + surface
mulch in deep black soil recorded significantly
higher grain yield (1365 kg ha-1) and soil
moisture content at 60 cm depth at sowing,
grain formation and at harvest (19.5,12.5 and
10.5 % respectively) compared to up and down
cultivation in rabi sorghum.
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Under irrigated condition
Ramamurthy et al. (2009) reported that drip
irrigation at 0.6 ETc recorded higher seed
cotton yield (2.25 t ha-1) and water use efficiency
(172.6 kg ha-cm-1) compared to flood irrigation
in cotton.
Geethalakshmi (2009) reported that
aerobic method of rice cultivation recorded
higher grain yield (6262 kg ha-1), water
productivity (0.42 kg m-3) and lesser water use
(9425 kg m-3) compared to transplanted rice.
Awad (2013) revealed that alternate furrow
12
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And Boonstra, J., 2008, Subsurface drainage to
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irrigation with 7 days intervals recorded
significantly higher grain yield (6.14 t ha-1),
water use efficiency (1.38 kg m-3) and water
productivity (1.24 kg m-3) as compared to every
furrow irrigation in corn.

Water logged environment
Ritzema et al. (2008) reported that installation
of subsurface drainage systems result in
increased yield from 2.5 to 4.3 t ha-1 in rice, 0.7
to 1.2 t ha-1 in cotton, 66 to 101 t ha-1 in
sugarcane and 1.4 to 2.8 t ha-1 in wheat.
Shams (2007) noticed that rice + fish + ondyke horticulture + rabi crop pond based
farming system recorded higher gross water
productivity (7.2 Rs. m-3) and net water
productivity (6.26 Rs. m-3) compared to sole
rice.
Pamplona et al. (2009) concluded that
among the different paddy varieties, Hanseswari
recorded higher grain yield (2.38 t ha-1)
compared to Saraswathi (2.2 t ha-1), Ambica (2 t
ha-1) and Bankui (0.99 t ha-1).

Conclusion
Nase grass as live barrier, compartmental
bunding, ridges and furrow method are the best
methods for soil and moisture conservation
practices for enhancing yield.
Intercropping of cereals and legumes,
application of inorganic fertilizers along with
bio-fertilizers increased the yield.
Aerobic and SRI methods of cultivation are
best suited for paddy under water scarce
environment.
Subsurface drainage under water logged
environment considerably increases crop yield.
Pond based farming system fetches more
net water productivity.
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Many of the plant species once used by human
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diversity of the rare and endangered species and
conserves them through ex-situ method of
preservation. Around the world, more than
1,400 seed banks, large and small, function as
backup systems in case of environmental
catastrophe.
Globally,
biodiversity
is
diminishing at an unprecedented rate “at the
ecosystem, species, and genetic level.

extinct. This extinction isnot only because of
less usage but also because of the
increaseddevelopments in agriculture practices
from decades. This enhanced the scenario of
agriculture in terms of production, productivity
but at the same time wide varieties of species
were started depleting. These endangered and
rare species need to be preserved. Red data
books document extinction and threat of
species. The natural preservation of seeds is
done by tribal people who are the true savers
and lovers of incredible nature. Farmers in the
villages preserving some the varieties but not in
large quantity and scientific way. Seed
preservation is done in commercial form called
as seed banking. These seed banks preserve the
cultural and historic value. Seed banks may play
important roles in conservation of genetic
diversity and natural restoration to wetland
vegetation as well as to recover endangered
plant
species.
These
are
the
banks
whichstoreand preserve the genetic diversity of
seeds. These seed banks are also known as gene
banks since they aim at preserving the genetic
change in the species and varieties of plants.
Think of a seed bank as a savings account. Seeds
are "deposited" into secure storage with the
intention of "withdrawing" them in the future
when they are needed. The objective of the seed
bank is to have the genes to which the plant
breeder aims to increase yield, disease
resistance, drought tolerance, nutritional
quality, taste of crop plants etc. In same way
seed banks also predict the loss of genetic

7.

Advantages and Disadvantages of seed banking
Advantages:
1.
2.
3.

4.
5.
6.
7.

Seed banks provide insurance against the
loss of plant species in the wild.
Seed banks provide options for the future
use of plants
Seed banks also provide a source of high
quality seed material for use in the recovery
and restoration of threatened plants and
habitats.
Feasible for medium and long-term secure
storage.
Wide diversity of each target taxonomy
conserved.
Easy access for characterization, evaluation,
and utilization
Little maintenance

Disadvantages:
1.
2.
3.

Problem in storing seed of recalcitrant
species.
Freezes evolutionary development.
Genetic diversity may be lost with each
regeneration cycle.

AGRONOMY

Duck Rearing as a Component of Integrated Farming
System in Wetland Condition
A. Rajeshkumar and N. Ashokkumar
Department of Agronomy, Department of Nematology, TNAU, Coimbatore - 641003

Introduction

potential of about 150-200 eggs/bird/year.
Ducks are quite hardy, moreeasily brooded and
resistant to common avian diseases. In places
like marshy riverside, wetlandand barren moors
where chicken or any other type of stock do not
flourish, duck rearing can bebetter alternative
(Man, 2002).

Ducks account for about 7% of the poultry
population in India. They are popular in states
likeWest Bengal, Orissa, Andhra Pradesh, Tamil
Nadu, Kerala, Tripura and Jammu and
Kashmir. Ducks are predominantly of
indigenous type and reared for egg production
on natural foraging. They have a production
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Breeds

Feeding

The important Indian breeds are Sylhet Mete
and Nageswari, which are mostly found inthe
Eastern region of the country. Their annual
production of 150 eggs/bird/year. Improved
breeds for egg and meat production are
available. Khaki Campbell and Indian Runner
are the most popular breeds for egg laying.
Khaki Campbell has a production of 300
eggs/bird/year.
Indian Runner is the second best
producerof about 200 eggs/bird/year. White
Pekin, Muscovy and Aylesbury are known
formeat production. White Pekin is the most
popular duck in the world. It is fast growing and
haslow feed consumption with fine quality of
meat. It attains about 3 kg of body weight in 40
days. Indigenous types, however, still continue
to dominate in duck farming. Desi ducks are
robust, well adapted to local conditions and free
of diseases.

Ducks normally require lesser attention. They
supplement their feed by foraging, eatingfallen
grains in harvested paddy fields, small fishes
and other aquatic materials in lakes andponds.
However, for intensive rearing, pellet feeding
may be given. Ducks prefer wet mash dueto
difficulties in swallowing the dry mash. Hence,
ducks should never have access to feedwithout
water. During the first 8 weeks, birds should
always have an access to feed. Later onthey
must be fed twice a day in the morning and late
afternoon.

Maintenance
The general management of ducks is similar to
that of the chickens. Theincubation period is 28
days. A broody duck or hen may be used for
small scale hatching andincubator for large
scale hatching. During the early part of the life,
newly
hatched
ducklingsrequire
warm
temperature under the natural or village
conditions. A duck or broody hen can takecare
of 10-15 ducklings. Artificial brooding may be
resorted for large number of ducklings.
Highegg-laying strains of duck come into
production at 16-18 weeks of age. Ducks are
resistant tocommon avian diseases. Some of the
common diseases in duck are duck plague, duck
virushepatitis, duck cholera and aflatoxicosis.

Housing
Ducks prefer to stay outside day and night even
during winter or rains. In mild climate, it is
possible to raise ducks without artificial shelter.
A light fence of at least 1.2 m highenclosing the
yard is enough to stop any predators. One nest
of size 0.3 x 0.3 x 0.45 m to every 3ducks is
sufficient. In case of laying birds, a mating ratio
of 1 drake: 6-7 ducks and in meat type1:4-5 is
allowed. The duck house should be well
ventilated, dry, leaf and rat proof. The roof
maybe of thatched or asbestos sheeted. A water
channel of 0.5 m wide and 0.20 m deep
isconstructed at the far end on both sides
parallel to the night shelter in the rearing or
layer house.

8.
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Control of Salmonella Contamination in Poultry
Products by using Plant Extracts
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Introduction

the bacterium Salmonella in food and the
disease Salmonellosis continues to be a major
public health concern worldwide. The
increasingly resistance to antibiotics of food

Salmonella, a facultatively anaerobic gramnegative rod-shaped bacteria, is one of the most
important food borne pathogens. Presence of
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enables them to partition in the lipids of the
bacterial cell membrane and mitochondria,
disturbing the structures and rendering them
more permeable.

borne Salmonella and the consumers’ demand
for organic and non processed food products is
increasing. Therefore from this point of view the
use of plant extracts for the control of
Salmonella may be considered a suitable option.

Table 1 shows the plant organ contains essential oil and
their essential oil constitutes.

Prevalence of Salmonella in foods
Most Salmonella can survive for extended
periods in food stored at refrigeration to
ambient room temperatures (2-25°C). The
Salmonella are generally transmitted to humans
through consumption of contaminated food of
animal origin, mainly meat, poultry, eggs and
milk. The symptoms and sign of Salmonella
infection include diarrhea, abdominal pains,
nausea, vomiting and chills, leading to
dehydration and headaches.

Plant organ

Plant

Flower

Salmonella in egg

Aerial plant

Neroli, rose,
jasmine,
rosemary,
lavender,
chamomile
Eucalyptus, tea
tree, patchouli,
Verbena
Basil,
peppermint,
spearmint
Bergamot,
juniper, lemon,
Mandarin.

Leaves

In eggs, S. enteritidis, is the serovar most
frequently found in the egg content to cause egg
infection. A few reported in human on
outbreaks of Salmonella food poisoning related
to egg is also caused by S. typhimurium. The
risk assessment estimates the probability of
human illness due to Salmonella following the
ingestion of a single food serving of internally
contaminated shell eggs, either consumed as
whole eggs, egg meals, or product containing
these ingredients such as cake or mayonnaise.

Fruit

Seed

Bark and
wood

Salmonella in egg
S. enteritidis, S. typhimurium, S. infantis are
the most prevalent strains of Salmonella that
causes the food poisoning in human beings from
poultry. A large percentage of poultry is
colonized by salmonellas during grow-out, and
the skin and meat of carcasses are frequently
contaminated by the pathogen during slaughter
and processing.

Rhizomes

Roots

Plant extract

Eucalyptol, 1,8-cineole,
terpinen-4-ol, patchoulol,
geranial
Carvone, menthol, linalool

Limonene, α-terpineol,
citral,
limonene
Coriander,
linalool, carvone,
caraway,
sabinene, (E)- anethole,
nutmeg, fennel, β-Phellandrene
angelica
Cinnamaldehyde,
Cinnamon,
Thujopsene,
cedarwood,
α-santalene, α-pinene
sandalwood,
pine
Ginger,
Zingiberene, 1,8-cineole,
galanga,
β-asarone, turmerone,
calamus,
methylcinnamate
curcuma,
kaempferia.
Vetiver,
Khusimol, α-selinene,
saussurea,
bornyl
valerian
acetate

Source Source: Krishnaswamy,2008

Plants contain a variety of substance called
“phytochemicals”, which are naturally occurring
biochemicals of undiscovered biodynamic
compounds with unrealized potential for use in
modern medicine. Several antioxidant and
antimicrobial agents isolated from plant
includes secondary metabolites are essential oil,
terpenoides, phenols, alkaloids and flavanoids.
An important characteristic of these
compounds is their hydrophobicity, which
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Main chemical
composition
Linalool, citronellol, bezyl
acetate, α-pinene, αbisabolol

Anti-Salmonella activity of plant extract
Filipendula ulmaria contains a variety of
phenolic compounds, such as caffeic, pcoumaric, vanillic acid and myricetin shows
antibacterial activity against S. enteritidis.
In India, Mahida & Mohan (2007)
described that extracts of Manilkara hexandra,
Wrightia tomentora, Xanthium strumarium
work against S. paratyphi A whereas the extracts
16
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typhimurium.

of Schrebera swietenoiides and Wrightia
tomentora works against S. typhi.
The aqueous extract of Thonningia
sanguinea shown a bactericidal effect for all the
multiple drug resistance Salmonella strains (S.
typhi, S. hadar and S. typhimurium) and
sensitive tested strains (S. enteritidis).
The extracts of Pedalium murex, Acacia
nilotica, Syzygium aromaticum and Cinnamum
zeylanicum, Euphorbia balsamifera Linn
exhibits the higher activity against S. paratyphi
and the S. typhimurium.

Conclusion
Prevalence of Salmonella infection has
increased markedly in human beings. It is clear
from the above manuscript the secondary plant
metabolites have potential as alternative
antibacterial in food conservation. In addition,
consumers are also demand for natural source
food preservation, incorporating plant extracts
in or onto food packaging materials against food
borne pathogen, especially Salmonella spp., is
of increasing interest. Frequent hand washing,
throwing out expired food, avoid eating raw or
undercooked eggs, meats, seafood or poultry are
the key to prevent Salmonella food poisoning.

Salmonella control in food product and food
packaging by plant extract
The combination of the oregano essential oil at
0.6% with nisin at 500 IU/g showed stronger
antimicrobial activity against S. enteritidis.
Ravishankar et al.,(2010) suggested the food
industry and consumers to use apple-based
edible films containing cinnamaldehyde or
carvacrol as wrappings to control S. enterica on
chicken breast. The lowest concentration of
trans-cinnamaldehyde (10 mM) and carvacrol
vapour was also effective in reducing S.
enteritidis populations in chickens.
Shan et al.,(2011) reported that herb
extracts of cinnamon stick, oregano, clove,
pomegranate peel, and grape seed were effective
against S. enterica at room temperature
(~23°C).
The use of edible films to release
antimicrobial constituents in food packaging is a
form of active packaging. Seydium & Sarikus
(2006) reported that whey protein based edible
films containing oregano essential oil was the
most effective against S. enteritidis at even 2%
level. Incorporation of garlic oil up to 0.4% v/v
in alginate film inhibited the growth of S.

9.
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Role of Growth Regulators in
Plant Disease Development
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The most important growth regulators are
auxins, gibberellins and cytokinins, but other
compounds such as ethylene and other growth

Plant growth is regulated by a small number of
groups of naturally occurring compounds that
act as hormones are called as growth regulators.
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bakanae (foolish seedling disease) disease of
rice. In 1926, Kurosawa, a Japanese scientist
discoveredthat the disease was caused by a
fungal pathogen, Gibberella fujikuroi. By the
1930s, Japanesescientists had determined that
fungus produced hyper-elongation of rice stems
by secreting achemical, which was given the
name gibberellin. Gibberellins are normal
constituents of greenplants and also produced
by several other microorganisms. The best
known gibberellin is gibberellic acid. In the past
years, scientists have identified more than 80
different gibberellins, many of them occurring
naturally in plants. Spraying of diseased plants
with gibberellin overcomes some of the
symptoms (stunting) caused by several virus- or
mollicute-pathogensindicating that gibberellin
involves in disease development.

inhibitors, play important regulatory roles in the
life of the plant (Sequeira, 1963).

Auxins
The auxin occurring naturally in plants is
indole-3-acetic acid (IAA). Produced continually
in growing plant tissues. It is required for cell
elongation and differentiation, absorption of
IAA to the cell membrane also affects the
permeability of the membrane. Increased auxin
(IAA) levels occur in many plants infected by
fungi, bacteria, viruses, mollicutes and
nematodes, although some pathogens seem to
lower the auxin level of the host. Thus, the
basidiomycete Exobasidium azalea causing
azalea leaf and flower gall, the protozoon
causing clubroot of cabbage (Plasmodiophora
brassicae), the bacterium A. tumefaciens
causing crown gall and the one causing leafy gall
of sweet pea and other plants, the fungi causing
corn smut (Ustilago maydis), cedar apple rust
(Gymnosporangium
juniperi-virginianae),
banana wilt (Fusarium oxysporum, f. sp.
cubense), pine western gall rust, the root knot
nematode (Meloidogyne sp.), and others not
only induce increased levels of IAA in their
respective hosts, but are themselves capable of
producing IAA. How the increased levels of IAA
contribute to the development of wilt of plants is
not yet clear, but the increased plasticity of cell
walls as a result of high IAA levels renders the
pectin, cellulose, and protein components of the
cell wall more accessible to and may facilitate
their degradation by, the respective enzymes
secreted by the pathogen. An increase in IAA
levels seems to inhibit the lignification of tissues
and may thus prolong the period of exposure of
the nonlignified tissues to the cell walldegrading enzymes of the pathogen. Increased
respiratory rates in the infected tissues may also
be due to high IAA levels, and because auxin
affects cell permeability, it may be responsible
for the increased transpiration of the infected
plants.

Abscisic acid
Abscisic acid is an isoprenoid compound that
regulates developmental processes, such as seed
development, desiccation and dormancy. In
addition, the function of ABA as a regulator of
abiotic stress, ABA has also emerged as a
complex modulator of plant defense responses,
as a positive or a negative regulator of plant
defense depending on the plant–pathogen
interaction
analysed.
ABA-impaired
(biosynthesis or signalling) mutants in tomato
(sitiens) and Arabidopsis (abi1-1, abi2-1, aba1-6,
aba2-12, aao3-2, and pyr1pyl1pyl2pyl4) were
shown to overexpressd efensive-signaling
pathways, leading to enhanced resistance to
different pathogens such as B. cinerea, P.
syringae, F. oxysporum, Plectosphaerell
acucumerina and Hyaloperonospora parasitica
(Audenaert et al., 2002).

Cytokinins
Cytokinins are potent growth factors necessary
for cell growth and differentiation. In addition,
they inhibit the breakdown of proteins and
nucleic acids, thereby causing the inhibition of
senescence and they have the capacity to direct
the flow of amino acids and othernutrients
through the plant toward the point of high
cytokinin concentration. Cytokinins occur in
very small concentrations in green plants, in
seeds and in the sap stream. The first compound
with cytokinin activity to be identified was
kinetin, which, however, was isolated from

Gibberellins
A century ago, rice farmer in Asia noticed some
exceptionally tall seedlings growing intheir
paddies. Before these rice seedlings could
mature and flower, they grew so tall and
spindlythat they toppled over. In Japan, this
aberration in growth pattern became known as
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defoliation observed in several types of plant
diseases. In Verticillium wilt of tomato, the
presence of ethylene at the time of infection
inhibits disease development, whereas the
presence of ethylene after infection has been
established
enhances
Verticillium
wilt
development.

herring sperm DNA and does not occur
naturally in plants. Several cytokinins, e.g.,
zeatin and isopentenyl adenosine (IPA), have
since been isolated from plants. Cytokinins act
by preventing genes from being turned off and
by activating genes that have been previously
turned off. The role of cytokinins in plant
disease has just begun to be studied. Cytokinin
activity increases in clubroot galls, in crown
galls, in smut and rust galls, and in rust-infected
bean leaves. In the latter, cytokinin activity
seems to be related to both the juvenile feature
of the green islands around the infection centres
and the senescence outside the green island.
However, cytokinin activity is lower in the sap
and in tissue extracts of cotton plants infected
with verticillium wilt and in plants suffering
from drought. A cytokinin is partly responsible
for several bacterial galls of plants, such as
“leafy” gall disease of sweet pea caused by the
bacterium Rhodococcus (Corynebacterium
fascians), and for the witches’ broom diseases
caused by fungi and mollicutes.

Polysaccharides
Fungi, bacteria, nematodes, and possibly other
pathogens constantly release varying amounts
of mucilaginous substances that coat their
bodies and provide the interface between the
outer surface of the microorganism and its
environment. Exopolysaccharides appear to be
necessary for several pathogens to cause normal
disease symptoms either by being directly
responsible for inducing symptoms or by
indirectly
facilitating
pathogenesis
by
promoting colonization or by enhancing survival
of the pathogen. The role of slimy
polysaccharides in plant disease appears to be
particularly important in wilt diseases caused by
pathogens that invade the vascular system of the
plant. In vascular wilts, large polysaccharide
molecules released by the pathogen in the xylem
may be sufficient to cause a mechanical
blockage of vascular bundles and thus initiate
wilting. Although such an effect by the
polysaccharides alone may occur rarely in
nature, when it is considered together with the
effect caused by the macromolecular substances
released in the vessels through the breakdown
of host substances by pathogen enzymes, the
possibility of polysaccharide involvement in the
blockage of vessels during vascular wilts
becomes obvious.

Ethylene: CH2KCH2
Produced naturally by plants, ethylene exerts a
variety of effects on plants, including chlorosis,
leaf abscission, epinasty, stimulation of
adventitious roots, and fruit ripening. Ethylene
also causes increased permeability of cell
membranes, which is a common effect of
infections. However, ethylene production in
infected tissues often parallels the formation of
phytoalexins and the increased synthesis or
activity of several enzymes or signal compounds
that may play a role in increasing plant
resistance to infection. Never-the-less it has not
been shown that ethylene actually provides
resistance. Ethylene is produced by several
plant pathogenic fungi and bacteria. In the fruit
of
banana
infected
with
Ralstonia
solanacearum, the ethylene content increases
proportionately with the (premature) yellowing
of the fruit, whereas no ethylene can be detected
in healthy fruits. Ethylene has also been
implicated in the leaf epinasty symptom of the
vascular wilt syndromes and in the premature
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10. PLANT PATHOLOGY
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transduction, it is not clear how these
proteinsinitiate defense responses (Agrios,
2005).

Even when a plant is a host to acertain
pathogen, some varieties of the plant may be
susceptibleto the pathogen, whereasothers may
be resistant to thepathogen. This depends on
the kind and number ofresistance genes present
in
the
plant,
the
prevailing
environmentalconditions and other factors.
When aplant becomes attacked and diseased by
a pathogen, however, a number of defense
response (resistance) genes are activated. As a
consequence, in most cases, the plantsucceeds
to limit the spread of the pathogen into asmaller
or larger spot, lesion, canker and so on
throughdefense compounds and structures that
block the progressof the pathogen. However, in
a number of cases theplant varieties are
resistant to certain pathogenraces because they
possess specific resistance (R) genesthat enable
the
plant
to
remain
resistant
to
pathogenscarrying the corresponding avirulence
(Avr) genes. So far, a number of plant R genes
and pathogen Avrgenes have been cloned and
characterized. The proteinsencoded by R genes
are quite similar and are classifiedaccording to
certain structural characteristics they haveand
according to their localization in the plant cell.
All R proteins except two, contain a domain
richin the amino acid leucine (LRR, leucine rich
repeats), which is thought to take part in
protein–protein
(e.g.,
elicitor–receptor)
interactions. Depending on where inthe plant
cell the R protein LRR reside, they have
eithercytoplasmic LRRs or extracytoplasmic
LRRs.
The Rproteins that have a cytoplasmic LRR
domain also havea nucleotide-binding site
(NBS) and some of them havea zipper-like
domain of leucine molecules known ascoiled
coil, or have a domain of Toll/interleukin 1
receptor (TIR). The R proteins thathave an
extracytoplasmic LRR domain contain a
transmembraneregion and some of them also
contain a cytoplasmicdomain that acts as a
protein kinase. Althoughthe structure of R
proteins predicts a role for them insignal
April, 2018

Classes of plant R Gene proteins
In 1992, the first R gene, the maize Hm1 gene,
waslocated, isolated, sequenced and its function
wasdescribed at the molecular level. The Hm1 R
gene makes corn plants of certain varieties
resistant to race 1 of thefungus Cochliobolus
carbonum, which causes a leaf spotdisease on
susceptible corn varieties. Race 1 of C.
carbonum, the asexual stage of which is
Bipolaris
(Helminthosporium)
carbonum,
produces a host specifictoxin, the HC toxin. The
toxin is a pathogenicityfactor for race 1 because
the latter must produce HC toxin if it is to infect
the corn varieties that lack the Hm1gene and are
susceptible to the fungus. However, in
cornvarieties resistant to race 1, expression of
the Hm1 generesults in the production of an
enzyme called HC toxinreductase. This enzyme
reduces and thereby detoxifiesthe HC toxin and
in that way keeps the plants free frominfection
by the fungus. If the HC toxin gene of somerace
1 isolates is inactivated artificially, these
isolateslose the ability to infect corn varieties
that do not carrythe Hm1 gene and, therefore,
the genetics of thishost–pathogen system are
not quite the same as in thetypical gene-forgene systems. Within 3 years after isolation of
the Hm1 gene, morethan a dozen plant R genes
that conform to the classicgene-for-gene
relationship were isolated from plants,
sequenced, and transferred and expressed in
other, susceptible plants (Hammond-Kosack, et
al., 1997).
There are six classes of R genes as described
below on the basis of their location in plant cell.
1. Class 1: These are membrane–associated,
transcription regulating, mediating broadspectrum resistance genes. For example,
RPW8 hasbeen found in Arabidopsis.
RPW8 is different in that itconfers
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2.

3.

4.

5.

6.

Mechanism of R genes:

resistance to a broad range of powdery
mildewpathogens instead of a specific
pathogen race.
Class 2: It is cytoplasmic signaltransducing
serine–threonine
protein
kinaseR gene. Pto gene oftomato is good
example. It is so called because it confers
resistance in tomatoto the bacterial speckcausing strains of P. syringaepv. tomato
that carry the avirulence gene avrPto.
Theprotein encoded by the Pto R gene
appears to be aserine–threonine protein
kinase, an enzyme suspected toplay a role in
signal transduction leading to the
hypersensitiveresponse. The Pto R gene
appears to be one offive to seven
homologous R genes that exist as a
clusteron one of the tomato chromosomes.
Class 3: These are extracellular LRRs with
transmembrane anchor. E.g., Cf2, Cf4, Cf5,
and Cf9 genes, whichconfer resistance to
the leaf mold-causing fungus Cladosporium
fulvum races 2, 4, 5, and 9 that carry
theavirulence genes avr2, avr4, avr5, and
avr9, respectively.
Class 4: This includes extracellular LRRs
with a transmembrane receptor and a
cytoplasmic
serine–threonine
kinaseprotien. For example, riceXa21 gene,
which confers resistance to many races of
the
leaf-spotting
bacterium
Xanthomonasoryzae
and
several
Arabidopsis R genes.
Class 5: It is cytoplasmic and membrane
associated R protein. It contains LRRs and
NBS in addition to TIR domains. Tobacco
N1 gene, which confers resistance to TMV
and the flax L6 gene, which confers
resistance
to
the
rustfungus
Melampsoralini race 6 carrying the avr6
gene are two most prominent examples.
Class 6: These R genes are cytoplasmic and
membrane associated. It contains LRRs,
NBS along with a coiled coil domain. E.g.,
RPM1, RPS2protein’s involved in patterntriggered immunity (PTI) and effectortriggered immunity (ETI) immune response
in Arabidopsis (Qi et al.,2011).

The mechanisms by which R genes bring
aboutdisease resistance to a plant against a
specific pathogenare not yet understood. It is
believed that the elicitormolecule produced by
an avr gene of the pathogen isrecognized by a
specific plant receptor encoded by an Rgene.
What happens next is mostly speculation.
Followingrecognition of the elicitor by the
receptormolecule, one or more kinase enzymes
may become activated, which then amplify the
signal
by
phosphorylatingand
thereby
energizing, other kinases and otherenzymes.
This leads to a cascade of biochemical
reactionsthat, in ways that are still unclear,
result in thehypersensitive response and,
thereby, localized hostresistance at the point of
attack by the pathogen. Ofcourse, in many cases,
the hypersensitive response is followedby the
development
of
various
levels
of
systemicacquired resistance (SAR) which is
expressed in thevicinity of attack as well as in
distant parts of the plant.
Although many exciting insights have
emerged fromrecent research on plant defense
signaling, our overallunderstanding of the
process is still incomplete. Forexample, we still
know very little about the structuralbasis of
pathogen recognition. In fact, we are less sure
thanbefore about what R proteins actually
recognize (Avrproteins, modified guardees, or
complexes that includeboth?). Furthermore,
many gaps remain in our models ofthe defense
signal transduction network and these must
bebridged before we can design truly rational
strategies to activate the network.
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11. FOOD SCIENCE

Garden Cress Seeds: A Non-conventional
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Introduction

Nutrients
Phosphorus (mg/100g)

Garden cress, Lepidium sativum is an annual,
herbaceous edible plant that is botanically
related to mustard and watercress. It is native to
Egypt and South west Asia but also cultivated in
India, North America and parts of Europe. In
some regions, Garden cress is known as garden
pepper grass, pepper cress, pepperwort or poor
man’s pepper. Allivirai is the tamil name for
garden cress and it is well known for their
various ethno pharmacological properties. The
main character of Lepidium sativum is that it
can grow in any type of climate and soil
condition withfew requirements. Seeds, leaves
and root are economically important, however,
the crop is mainly cultivated for seeds. Garden
cress is one such food stuff that abounds not
only in nutrients but also in health enhancing
phytochemicals. It can be used as substitute for
gum Arabic in the formulation of different food
products. The seeds of the plant are rubefacient,
galactogogue, emmengogue, laxative, tonic,
aphrodisiac and diuretic.

Functional properties of garden cress seeds
As galactogogue
Galactogogue is a substance that promotes
lactation in humans and other animals. Iron and
protein content of garden cress seeds are the
reason for increased secretion of milk in
lactating mothers. Hence, it is given to lactating
mothers to promote the secretion of milk and
also to reduce the iron deficiency anemia after
birth. Galactogogue exerts its activity through
interacting with dopamine receptors, resulting
in increased prolactin level, thereby augmenting
milk production. Garden cress seeds possesses
estrogenic property. Concurrently, it also
regulates the flow of mensuration by regulating
the blood flow in pelvic area and uterus.

As gastro intestinal tract cleansing agent
Garden cress helps in cleansing gastro intestinal
tract and stimulates appetites. Since the testa of
these seeds contain mucilage which can be used
during constipation as a laxative and a
purgative. Crushed garden cress seeds drunk
with hot water is beneficial to treat colic disease
especially in infants. The plant is also used in
treating bleeding piles.

Chemical compositions
Garden cress seeds found to contain good
amount of iron, folic acid, calcium in addition to
vitamin A and vitamin C. It is significant source
of protein (25%) and it contains all the nine
essential amino acid.

Anti-oxidant activity

Table 1. Physico chemical analysis of garden cress seeds
Nutrients
Moisture (%)
Protein (%)
Fat (%)
Ash (%)
Crude fibre (%)
Calcium (mg/100g)
Iron (mg/100g)
April, 2018

Fresh seeds
49.0

The major anti-oxidant compound present in
garden cress seed is tocopherol (vitamin E) and
among the different form of tocopherols,
gamma tocopherol is the most abundant source.
The main role of anti-oxidant is to quenching of
free radicals present in the body so as to prevent
the onset of several diseases like cardio vascular
disease, cancer, etc. Simultaneously, it can be
used in food systems like oils in order to prevent
the oxidative rancidity

Fresh seeds
92.00
2.50
0.10
0.70
12.00
0.20
90.00
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properties garden cress seeds, it can be used for
the fortification with many drinks and foods. So
far, garden cress seeds incorporated dahiwala
bread, iron rich biscuit, omega 3 fatty acid rich
bread, iron rich ladoo was developed. Sand
wich, raita, soup, salad and bhujia were
prepared by incorporating germinated garden
cress seeds. Atta besan ladoo, shakarpara,
chikki, and mathri were prepared by
incorporation of roasted garden cress seeds.

Anti - inflammatory activity
The group of alkaloids, cyanogenic glycosides,
tannins, glucosinolate, sterols, triterpens,
flavanoids and polyphenols such as gallic acid,
protocatechic acid, coumaric acid, vanillic acid,
ferulic acid, caffeic acid etc present in garden
cress seed is contributed to anti - inflammatory
activity. It is also used to treat migraine.

Other Health benefits
Garden cress seeds reduces the reabsorption of
renal glucose, thereby it acts as an anti-diabetic.
It also known to have anti pyretic, analgesic and
coagulant activities. Garden cress seeds are
considered as a memory booster due to presence
of arachidic and linoleic acids. As it is a good
source of folic acid, it helps in synthesis of
different non-essential amino acids. As per the
traditional knowledge, powders of garden cress
seeds along with sugar can be used as medicine
for the treatment of diarrheoa.

Side effects of garden cress seed
It is an abortifacient, if had in excess. Due to
presence of galactogogue property, pregnant
women should avoid taking garden cress seeds
in any form. It contains goitrogens that prevent
iodine absorption in thyroids and hence can
lead to hypothyroidism. If large quantities of
garden cress are consumed, may cause digestive
difficulties in some people.

Conclusion

Garden cress seed oil

Garden cress seeds are rich source of proteins,
dietary fiber, minerals and essential amino
acids. Garden cress seeds contain phenolic
compounds which might be responsible for its
strong antioxidant capacity. Toxicology studies
of garden cress seeds revealed that garden cress
seeds can be considered as non-toxic and safe.
Garden cress seeds shows many medicinal
properties
such
as
antidiabetic,
hypocholesterolemic,
antihypertensive,
antidiarrheal, antispasmodic and laxative
activities. It also has fracture healing,
hepatoprotective, diuretic, nephrocurative, antiinflammatory,
antipyretic
and
analgesic
potential.

Garden cress seed oil can be produced by cold
press, solvent extraction and supercritical
extraction method. It is dirty yellow in colour
and it may be due to the presence of
chlorophylls and carotenoids which are
unintentionally extracted during extraction
process. The cold pressed oil has been reported
to have low peroxide value and free fatty acid
content compared to the oil extracted by other
methods and it can be stored at 40C upto 4
months. The oil extracted from seed is found to
contain 1.3 % of free fatty acids, acid value of 2.6
mg KOH/g and iodine value of 130 g I2/100 g.
The primary phytosterols detected in garden
cress seed oil includes sitosterol (5.82 mg/g),
campesterol (3.95 mg/g), and avenasterol
(3.44mg/g), with cholesterol (0.50 mg/g),
stigmasterol (0.30 mg/g), dihydrolanosterol
(0.25 mg/g), and ß-amyrin (0.16 mg/g) and
other steroidal constituents. The combined
phytosterol content of seed oil is 14.41mg/g. The
sterol compounds present in the oil known to
inhibit the absorption of cholesterol. Thereby, it
has anti cholesteremic effect.
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The scheme was introduced with a slogan of
‘minimum
premium’,
‘maximum
insurance’ for farmers. Premium is only one
point five per cent for rabi crops, two per cent
for kharif crops and five per cent for commercial
and horticultural crops.
The objectives of the scheme are, 1. to
provide insurance coverage and financial
support to the farmers in the event of failure of
any of the notified crop as a result of natural
calamities, pests & diseases. 2. to stabilize the
income of farmers to ensure their continuance
in farming. 3. to encourage farmers to adopt
innovative and modern agricultural practices
and 4. to ensure flow of credit to the agriculture
sector.
Since 1972, fifteen crop insurance schemes
have been launched in the country but they
failed to influence farmers and share the risk of
farmers. In 2012 around 8.36 per cent of
farmers was committed suicide due to lack of
risk management. NAIS showed that the
premium received was always less than claims.
The premium rate of NAIS varies from crop to
crop. Weather Based Crop Insurance Scheme
(WBCIS) showed higher premium collected than
claims. So at present the Government of India
started a new Crop Insurance Scheme called
Pradhan Mantri Fasal Bima Yojana (PMFBY)
with very low premium which help the farmers
to overcome their crop losses.
The various schemes launched from time to
time in the country agriculture insurance has
served very limited purpose. The coverage in
terms of area, number of farmers and value of
agricultural output is very small, delay in claim
settlements based on area approach worsened
the situation and most of the schemes are not
viable. The crop insurance works as collateral
security and apart from farmers it also benefits
to financial institutions. The schemes is to be
made an important tool of risk management,
present level of coverage has to be improved

India is an agrarian country, where half of the
working population is engaged in agriculture
and allied activities, for their livelihood,
contributing 15.3 per cent to the country’s GDP
in 2015-16 (www.Indiastat.com, 2016).
Insurance is a tool, inverse of game theory
where losses suffered by few are covered from
funds accumulated through small contributions
made by many who are exposed to similar risk.
The question of introduction of crop insurance
in India was taken up for examination soon
after independence in 1947. A special study to
work out modalities of crop insurance was
commissioned in 1947-48.
A wide range of agricultural insurance
schemes based on different approaches exist in
the world. The USA is currently the only country
where revenue and income insurance exists.
Revenue insurance is very important in USA,
the 73 per cent of the premiums collected are
coming from these types of insurance. In Japan
there is a whole-farm insurance which covers
against all climatic hazards for all crops on the
farm. The Canadian system is mainly led by
public insurance agencies, from the provincial
governments.
In 1972-73, the Department of Life
Insurance Corporation of India introduced a
Crop Insurance Scheme on H-4 cotton. Later
many
crop
insurance
schemes
were
implemented in India. At present, Pradhan
Mantri Fasal Bima Yojana (PMFBY) was
introduced. PMFBY is a crop insurance scheme
launched by Prime Minister Narendra Modi led
NDA Government. The scheme has been
launched to cater the financial needs of the
farmers in the event of crops destroyed by heavy
rain, other natural calamities, pests or diseases.
The Pradhan Mantri Fasal Bima Yojana is
new scheme implemented on 1st April, 2016. The
scheme is expected to replace the existing
schemes like National Agricultural Insurance
Scheme (NAIS) and Modified NAIS (MNAIS).
April, 2018
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companies. Further, we need to wait and watch
as to how the scheme is monitored and
supervised. Hence proper planning with good
insurance coverage will be of immense help to
Indian economy for its stabilized agricultural
production.

significantly. Each improvement has financial
implications to government. There are various
issues and challenges with respect to crop
insurance in India which need to be addressed
seriously. The new crop insurance scheme called
Pradhan Mantri Fasal Bima Yojana was
launched recently with new hopes and
aspiration. The whole hearted support and
coordination is must among all the stakeholders
for successful implementation of the schemes.
The success of the scheme depends on how
sincerely it is implemented by the insurance
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Introduction

function of the gene or its product. So, the
accurate relation between gene sequence and
gene function still demands in vivo experiments
like gene knockout.

In the language of bioinformatics, gene
prediction or gene finding is defined as the
protocol to identify the stretch of the DNA
sequence that is transcribed. Gene finding from
the whole genome is the prime and most
important step to understand the sequenced
genome of particular species. Statistical analysis
of homologous recombination of several
different genes could determine their order on
certain chromosome. But this data do not
precisely predict the gene location. Nowadays
different computational programs and software
are available for gene finding. The first
generation programs e.g. TestCode and GRAIL
were used to predict the locations of coding
regions in genomic DNA. But, they do not
precisely detect the location of exon. The second
generation programs such as SORFIND and
Xpound, detect splicing signal and coding
region to predict potential exons, but did not
assemble these exons into whole genes. The next
generation programs attempted the more
difficult task of predicting complete gene
structures. For this task different programs have
been generated, including GeneID, GeneParser,
GenLang
and
FGENEH.
Though,
the
performance of these programs still poor. To
solve this problem and improve the accuracy
and applicability, GENSCAN and AUGUSTUS
software were developed. Prediction of
functional sequence is differed from the
VOLUME NO. 14, ISSUE NO.07

Gene prediction methods
Empirical or homology based method
Target genome is searched for similar sequences
with respect to extrinsic evidence of EST,
mRNA, protein products and homologous or
orthologous sequences. Candidate sequence is
searched for similarity in target sequence using
local alignment algorithms. Local alignment and
global alignment are two methods based on
similarity searches. The most common local
alignment tool is the BLAST family of programs,
which detects sequence similarity to known
genes, proteins, or ESTs. Two more types of
software, PROCRUSTES and GeneWise, use
global alignment of a homologous protein to
translated ORFs in a genomic sequence. A new
heuristic method based on pairwise genome
comparison has been implemented in the
software called CSTfinder. The matches can be
complete or partial, exact or inexact and
depends on the contents and accuracy of the
database. New high-throughput transcriptome
sequencing technologies such as RNA-Seq and
ChIP-sequencing give better option for the
development of accurate DNA and RNA
sequence database than previous methods like
EST or DNA microarray. Major challenges: 1)
25
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used for evaluation. Sensitivity (Sn) and
Specificity (Sp) are the two most widely used
measures in gene prediction. The accuracy can
be measured at three different levels: coding
nucleotide sequence, exonic structure and
protein product. The nucleotide level accuracy
measures closeness of the predicted and actual
coding regions, but does not reflect the precise
exon boundaries. Exonic structures are
evaluated through sequence signals like splice
sites, start codon and stop codons etc. At the
protein level, compare the protein product
encoded by the actual gene in the test sequence
with the protein product encoded by the
predicted gene. The prediction programs
GENSCAN based on GHMM have significantly
more accuracy than other programs.

Sequencing errors in raw DNA data, 2) handling
short reads, 3) frameshift mutations, 4)
overlapping genes and 5) incomplete genes.
Detectors treat each gene in isolation,
independent of others, which is not biologically
accurate.

Ab initio methods
Another method for the computational
identification of genes is ab initio method which
uses gene structure as a template to detect gene.
Ab initio gene predictions consider two types of
sequence information: signal sensors and
content sensors. Signal sensors refer to short
sequence motifs, such as splice sites, branch
points, polypyrimidine tracts, start codons and
stop codons. Exon detection refers to the
patterns of codon usage that are unique to a
species, and allow coding sequences to be
distinguished from the surrounding non-coding
sequences by statistical detection algorithms.
Prokaryotic genes have specific promoter
sequences and transcription factor binding sites.
In prokaryotes, GLIMMER system and
GeneMark programs are widely used for gene
prediction and highly accurate. Eukaryotic
genes have CpG islands, binding sites for a
poly(A) tail and splice sites. In eukaryotes,
GENSCAN and geneid programs are used. Many
algorithms are applied for modeling gene
structure, such as Dynamic Programming,
linear discriminant analysis, Linguist methods,
Hidden Markov Model and Neural Network.
Based on these models, a great number of ab
initio gene prediction programs have been
developed. The most successful programs so far
are based on Hidden Markov Model (HMM).
The major limiting factor for HMM is the little
knowledge of gene structures, especially for
newly sequenced genomes. Furthermore,
current set of known genes are not standard for
all
potential
gene
features
or
their
organizational themes.

Concluding remarks
Homology between two genes gives good
opportunities for its finding. Homologous
sequences present in two genes which have
common ancestor. But, all homologous
sequences are not gene. Genes have some signal
sequences which marks it as a gene. Presence of
signal sequences in genome surely denoted as a
gene.

Future path
Very sensitive software should be developed for
detection of the single gene. Gene family and
cluster genes are difficult to identify having
more homology, need more precise signal
sequences. Sequencing of the genome as well as
the
gene
should
be
very
accurate.
Understanding of the alternative splicing of the
mRNA is also essential for single gene having
more gene products.
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Evaluation of Gene Prediction Programs
Availability of many gene prediction programs
causes the problem of adequate evaluation of
prediction program quality. Comparison of the
accuracy and reliability depends upon the type
of algorithms used, the number of sequences
used for training and testing, and the method
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Introduction

takes decades to decompose. Coir pith has a
calorific value of 3975 kcal per kg close to 4200
kcal per kg of coal and hence it can be used as
fuel briquette and also in pig iron manufacture.

Soilless culture is the modern cultivation system
of plants in greenhouse that use either inert
organic orinorganic substrate through nutrient
solution nourishment. Possibly it is the most
intensive culture system utilizing all the
resources efficiently for commercial production
and maximizing yield of horticulturalcrops. The
soil less cultureis beneficial in areas where local
soils are not suitable for the growth of intensive
crops. Use of suitable growing media or
substrates is essential for production of quality
horticultural crops. Now a day, several
substrates have been evolved due to their
unique properties for holding moisture,
aeration, leaching or capillary action, and reuse
potentiality. Among those, coir pith seems to be
an ideal and widely available substrate in tropics
that could be utilized in large scale production
of horticultural crops.

Structure of Coir Pith
Lignin and cellulose links together to provide a
structural component in coir pith. The fibrous
components, cellulose or glass fibres, are the
primary load bearing elements while the matrix,
lignin or epoxy resin, provides stiffness and
rigidity.

Coir pith
The coir pith is light weight; elastic, granular
porous material having uniform, cylindrically
opened cells, with foam likes structure. The coir
fibre is embedded in the matrix of coir pith and
during the extraction of coir fibres nearly double
the quantity of coir pith is obtained. Coir pith is
lignocellulosic in nature, brown coloured,
lightweight corky dust; particlesize varies from
100-300 microns. Besides being rich in lignin,
the coir pith has also a very high water holding
capacity up to 800 %.

Properties of Coir Pith

Composition of Coir Pith

Coir pith is a recalcitrant agro-residue
containing high amount of lignin and cellulose
resisting decomposition by microorganisms
under natural conditions. The recalcitrant
nature of coir pith is due to the presence of
lignin. It contains 8-12% soluble tannin like
phenolics. It has fixed carbon, low sulphur, fats
and ash. Nutrient content of coir pith varies

Coir waste has a high lignin (30-31%) and
cellulose (26.8%) content. Its C:N ratio is
around 112:1. Lignin is a complex amorphous
polymer of phenyl propane which surrounds the
cellulose in cell walls and is relatively inert to
hydrolysis. Because of the high lignin content, it
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with place, method of retting, rate of
decomposition and storage method.
The major properties of coir pith are (Coir
Board, 2008)
1. High water holding capacity, i.e., 6-8 times
than its weight.
2. Slow degradation due to high lignocellulosic
bonding.
3. High porosity, stores and releases nutrients
over extended periods of time.
4. Excellent aeration / oxygenation providing
enhanced root penetration.
5. Acceptable Electrical Conductivity (EC), pH
and Cation Exchange Capacity (CEC).
6. 100% degradable, organic and a renewable
resource.
7. Contains natural substances beneficial for
plant growth.

Sl.
No
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.

Coir pith as a growing substrate
Coir pith grow bags are manufactured by
blending coir pith with adequate quantity of
short coir fibre. This is then compressed and
packed loosely in a UV stabilized black and
white polythene bag. At the user end suitable
holes are to be cut for planting as well as for
drainage.
1.
2.
3.
4.
5.

Weight 350 g +/- 30g
Size 100 x 18 x 13 cm
Compression ratio 5:1
Moisture content less than 20%
Electrical Conductivity less than 0.65
millimhos/cm
Chemical
composition
and
physical
properties of coir pith (Radhakrishnan, 2012)
Constituents
Lignin (%)
Cellulose (%)

April, 2018

Organic Carbon (%)
Nitrogen (%)
Phosphorous (%)
Potassium (%)
C:N ratio
Calcium (%)
Magnesium (%)
Copper (ppm)
Manganese (ppm)
Iron (ppm)
Zinc (ppm)
Moisture (%)
pH
EC (millimhos/cm)
CEC (meq/100g
sample)

Unretted coir Retted coir
pith
pith
29.5
29.0
0.24
0.26
0.01
0.01
0.71
0.76
123:1
112:1
0.40
0.47
0.36
0.41
3.10
4.20
0.07
0.08
12.50
17.00
7.50
9.80
20-30
60-80
5.4-5.8
5.6-6
0.6-1.2
0.3-0.6
15-20
20-30

Being an agro based industry, the coir
products most specifically coir pith have got a
world acceptance by virtue of its eco-friendly
and biodegradable qualities. It has emerged to
be an excellent moisture retainer and soil
conditioner
and
also
finds
extensive
applications in horticulture. Coir pith as a media
for plant growth has tremendous potential to
replace peat moss and rock wool for use as an
effective soil less substrate under greenhouse
conditions.

Specifications to be used as soil less media:

Sl.
No
1.
2.

Constituents
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Unretted coir Retted coir
pith
pith
30.0
28.5
26.40
25.80
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Introduction

Arachidonate pathways, Peroxisomes, Xanthine
oxidase, Exercise, Inflammation & ischemia
External sources: Cigarette smoke,
Environment pollution, Radiation, Radiation,
UV light, Certain drugs & anaesthetics, Organic
compounds like pesticides, Ozone.

The term “antioxidant” defined as a substance
that significantly decreases the adverse effects of
reactive species such as ROS on normal
physiological function in humans. Antioxidants
are phytochemicals, vitamins and nutrients that
protect our cells from damage caused by free
radicals. Oxygen is a highly reactive atom that is
capable of becoming a part of potentially
damaging molecule called free radical. In a
human body the process of oxidation damages
all cell membranes and other structures
including cellular protein, lipids and DNA.
When oxygen is metabolized, it creates free
radicals which attack the healthy cells of the
body, causing them to lose their structure and
functions.
Antioxidants are important in neutralizing
free radicals. Which are generated during
normal body metabolism as molecules with
incomplete electron pairs which make them
more chemically unstable than those with
complete electron pair. It is believed that the
regular consumption of dietary antioxidants
may reduce the risk of several serious diseases.
Regular consumption of vegetables has always
been associated with health benefits. Vegetables
contain a wide variety of biologically active,
non-nutritive
compounds
known
as
phytochemicals. These phytochemicals impart
health benefits beyond basic nutrition.

The effect of free radicals
1.
2.
3.
4.
5.

6.

Diseases caused by free radical
1.
2.
3.
4.
5.
6.
7.
8.
9.

Free radicals

Macular Degeneration & Cataracts
Alzheimer’s Parkinson’s
Stroke
Photo-aging (wrinkles)
Periodontitis
Lung Cancer
Diabetes
Hypertension & Chronic Kidney Disease
Prostate Cancer

What do antioxidants do?

Any molecular species capable of independent
existence that contains an unpaired electron in
an atomic orbital, free radicals attack important
macromolecules, capable to attacking the
healthy cells of the body, causing them to lose
their structure and function.

1.
2.
3.
4.
5.
6.
7.

Different sources of free radicals
Internal sources: Mitochondria, Phagocytes,
VOLUME NO. 14, ISSUE NO.07

Deterioration of eye lens, which leads to
blindness.
Inflammation of joints (arthritis).
Damage to nerve cells in the brain, which
contributes
to
condition
such
as
Parkinson’s or Alzheimer’s disease.
Acceleration of the ageing process.
Increased risk of coronary heart disease,
since free radicals encourage low density
lipoprotein (LDL) cholesterol to adhere to
artery walls.
Certain cancers, triggered by damaged cell
DNA.

29

Prevent formation of ROS
Scavenge/remove ROS before they can
damage important bio-molecules
Aid the human body’s natural defenses
Repair oxidative damage
Eliminate damaged molecules
Prevent mutations
Vit- C & Vit- E boost our immune system.
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8.

Certain phytochemicals have beneficial
effect on heart diseases.
9. Antioxidants lower the level of LDLcholesterol,
thus
preventing
plaque
deposition in the blood vessels.
10. Cancer prevention.
11. Neutralize substances that can damage the
genetic material by oxidation.

2.

Properties ideal Antioxidants:
1.
2.
3.
4.
5.

Conclusion

No harmful effects
Effective in low concentration
Fat soluble
Readily available
Not contribute to objectionable flavor, odor
or color to the fat.

It is clear that, after food choice, the most
effective means of improving the antioxidant
content of the diet is by fruit and vegetable
varietal selection. The substantial variation that
exists in phytochemical antioxidant content
means that breeders can select genotypes and
develop varieties with high levels of
antioxidants. Once high antioxidant varieties
are available, new technologies in cultivar
identification and traceability can make it
possible to offer the consumer a wide selection
of health functional varieties and to obtain
premium prices for high-antioxidant produce.
In addition to genetic factors, environmental
factors, before and after harvest, can influence
antioxidant content. Among the antioxidant
groups discussed, phenolic antioxidants appear
to be more responsive to environmental factors
such as water availability, light quality, and
temperature. These factors undoubtedly
contribute to the seasonal variability in fruit and
vegetable phenolic content. Increasing the
consumption of fruit and vegetable antioxidants
requires the development of foods with optimal
phytochemical antioxidant content without
sacrifice to taste or convenience. Continued
research into the many avenues presented here
will underpin the development of food products
with enhanced antioxidant content.

Vegetables as a sources of AntiOxidants
1.
2.
3.

Vitamin E is found in vegetable oils, leafy
green vegetables.
Vitamin C: Broccoli, leafy green
Vegetables, Tomatoes, Teppers, Potatoes
Common sources of beta-carotene
pumpkin, peppers, spinach, kale, carrot,
squash, sweet potatoes

Antioxidant Properties of Peppers
1.
2.

Peppers have been reported to contain an
anticoagulant that helps prevent the blood
clots that can cause heart attacks.
Different varieties of the genus Capsicum
are widely grown for their fruits, which may
be eaten fresh, cooked, as a dried powder,
in a sauce, or processed into oleoresin.

Antioxidant Properties of Eggplants
Eggplant and pea sprout extracts contained high
phenolic compounds, anthocyanins, and
ascorbic acids which appeared to be responsible
for their antioxidant activities and scavenging
effects.
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Antioxidant Properties of Mushrooms
1.

Mushrooms cure epilepsy, wounds, skin
diseases, heart ailments, rheumatoid
arthritis, cholera besides intermittent
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fevers, diaphoretic, diarrhoea, dysentery,
cold, anaesthesia, liver disease, gall bladder
diseases and used as vermicides.
Fruiting bodies of medicinal mushroom (G.
lucidum)
contain
polysaccharides,
triterpenoids,
adenosine,
germanium,
protein (L2-8), amino acids which have
been found to have antitumor and immunomodulating effect.
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Pigeonpea (Cajanus cajan (L.) Millsp.) is the
second most important pulse crop of India after
Chickpea. It provides protein rich food,
firewood and income for resource poor small
farmers. Globally redgram is grown on an area
of 4.3 m. ha. with a production of 4.51 m. t. with
an average productivity of 1049 kg ha-1. India
alone contributes about 75 % of the global
redgram production with a production of 3.38
m. t. from an area of 3.9 m. ha. with an average
productivity of 871 kg ha-1 (Anon., 2013), but
there is a wide gap between actual yield and
potential yield (2000 kg ha-1). The productivity
of Pigeonpea is low owing to different factors
among which poor crop establishment is one.

3.
4.
5.

Effect of depth of sowing on seedling emergence
Sivaprasad and Sundara Sarma (2000) reported
that time of emergence of seedling increases
with increase in depth of sowing and velocity of
emergence of seedlings decreases with increase
in depth of sowing.

Influence of seed size on seed germination and
seedling vigour
Verma et al. (2005) reported that seed size
influences the germination per cent and
seedling vigour in pigeon pea, large size seeds
express high germination per cent and high
seedling vigour index than small size seeds.

Crop establishment
Successful establishment of plant stand with
desired and uniform plant density is an
important
phase
in
crop
production.
Establishment of seedlings is very important
and it largely depends on seed germination and
seedling vigour which are determined by genetic
makeup and ambient environmental condition.
Hence these two are considered as important
phases for seedling establishment and
successful crop production.

Effect of pre-soaking of pigeonpea seeds on
germination and seedling vigour
Arjun Sharma and Deshpande (2006) reported
that the pre-soaking of pigeon pea seeds with
vermiwash recorded highest germination per
cent (92 %), shoot length (9.60 cm), root length
(25.80 cm) and vigour index (3670)

Effect of seed treatment on seedling emergence
and disease incidence

Factor affecting crop establishment are
1.
2.
3.
4.
5.
6.

Soil type
Moisture per cent
Seed size and quality of seed
Seed treatment
Depth of sowing
Method of planting

Madhuri Singh and Singh (2008) reported that
the seeds treated with bio-agents and fungicides
has recorded highest seedling emergence per
cent and lower wilt incidence as compared to
untreated control.
Subba Rami Reddy et al. (2011) reported
that performance of redgram was better with
combined application of inorganic fertilizers
and biofertilizers. Application of 50 % RDF +

Crop establishment techniques include:
1.
2.

Selection of variety
Seed treatment
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Time of sowing
Method of planting
Depth of planting
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seed treatment with Rhizobium @ 200 g kg-1
seed recorded significantly more number of
branches (16.3/Plant), pods (151.3/Plant) and
higher grain yield (1358 kg ha-1).

Effect of planting system on seedling mortality rate
Vinod Singh et al. (2009) reported that growing
of pigeonpea on permanent raised bed has
recorded lower plant mortality (4 -7 %) as
compared to flatbed sowing (26 -36 %).

Madhuri Singh And Singh, P. N., 2008,
Management of pigeonpea wilt through
integrated seed treatment. J. Food leg., 21(1):
71-72.
Poornima, D. S., 2009, Studies on feasibility of
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18(2): 81-85.
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2(2):467-470
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Influence of age of seedlings on survival per cent
Poornima (2009) reported that transplanting of
5 weeks old seedlings of Pigeonpea as both
intercrop (92.2 %) and sole crop (92.4 %)
recorded higher survival per cent, where as the
lowest survival per cent (75.6 %) was observed
with transplanting of 3 weeks old Pigeonpea
seedlings.

Conclusion





Seed size, soil type and depth of sowing
influences germination per cent and
seedling vigour.
Seed treatment with bio agents and
fungicides
improves
the
seedling
emergence.
50 % RDF + Rhizobium was the best
combination for getting more number of
branches.
Transplanting of 4 to 5 weeks old seedlings
have more survival rate in main field.
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Introduction

organisms and livestock food additives. Organic
farming system rely upon crop rotations, use of
crop residues, animal manures, legumes, green
manures, off farm organic wastes, biofertilizers,
biological control to maintain soil productivity
and tilth to supply plant nutrients and to control
insect, weeds and other pests to the maximum
extent possible (Amadou et al.,2015). Excessive

Organic farming is an alternative agricultural
system to regular farming which originated
early in the 20th century in reaction to rapidly
changing farming practices. It is a production
system which avoids or largely excludes the use
of synthetically produced fertilizers, pesticides,
growth
regulators,
genetically
modified
April, 2018
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cover crops to suppress weeds (Delate et al.,
2003), using mulch. Mowing and cutting
removes the top growth of weeds.

use of inputs of chemical fertilizers and toxic
pesticides leads to severe environmental
consequences, including loss of topsoil, decrease
in soil fertility, surface and ground water
contamination and loss of genetic diversity.
Organic farming which is a holistic production
management system that promotes and
enhances agro-ecosystem health, including
biodiversity, biological cycles, and soil biological
activity has emerged as an option to solve these
problems.

Insect Pest Management
In organic farming, the pest problems are
avoided by adjusting the planting time and
location as much as possible. The main strategy
to combat pest problems is to build up
population of beneficial insects whose larvae
have the ability to feed on the pests. The host
crops for these beneficial insects are grown in
the border. The botanical pesticides such as
neem based pesticides are used to control
insects and pests.

Key Features of Organic Farming
1.
2.
3.

4.

Use of natural microbes as bio-fertilizers to
provide crop nutrients (Sane et al.,2015).
Use of organic wastes to maintain the soil
quality.
Rather than using pesticides to control
weed and pests, it makes use of techniques
like crop rotation, natural predators and
organic manures. Legumes are included in
crop rotation to improve nitrogen fixation.
It aims to protect the environment and
conserve wildlife.

Disease Management
Plant diseases are major constraints for
reductions in crop yield and quality. Balanced
supply of macro and micronutrients and
adoption of crop rotation have shown to
improve the resistance of crops to certain
diseases. The healthy soil in organic farming
contains microbes, fungi and bacteria that keeps
the harmful bacteria and fungi in check.

Nutrient Management in Organic Farming

Advantages

In organic farming, it is important to maintain a
healthy soil that is rich in organic matter and
has all the nutrients that are needed by plants.
Specific soil management practices are therefore
required to protect and conserve soil resources.
Several methods viz. green manuring, addition
of manures, vermicompost and bacterial and
fungal biofertilizers etc are practiced to build
soil fertility. These organic sources not only add
different nutrients to the soil but also help to
prevent weeds and increase soil organic matter
to feed soil microorganisms. Soil with high
organic matter resists soil erosion, holds water
better and thus requires less irrigation. Crop
rotation which ujs practiced in organic farming
is very important from soil quality point of view
as compared to monoculture in which soil
remained deprived of particular nutrient.
Inclusion of leguminous plant is also beneficial
in maintaining soil health.

1.
2.
3.
4.
5.
6.
7.

8.

Weed Management
Weeds are the undesirable plants that compete
with the crop plants. Organic farming promotes
weed management in a number of ways like
cultural practices such as tillage, flooding,
mulching, employing biological method, using
VOLUME NO. 14, ISSUE NO.07
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It helps to maintain environment health by
reducing the level of pollution.
It reduces human and animal health
hazards by reducing the level of residues in
the product.
It keeps agricultural production at a
sustainable level.
It reduces the cost of agricultural
production and also improves the soil
health.
It ensures optimum utilization of natural
resources and helps in conserving them for
future generation.
It not only saves energy but also reduces
risk of crop failure.
It improves the soil physical properties such
as granulation, tilth, good aeration, easy
root penetration and improves waterholding capacity and reduces erosion.
It improves the soil’s chemical properties
such as supply and retention of soil
nutrients, reduces nutrient loss into water
bodies and environment and promotes
favourable chemical reactions.
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Limitations
1.

2.
3.

4.

challenges in this field. Due to the high price of
organic food, people are not yet accepting the
use of organic food. The other challenge in the
field of organic farming is to meet the world’s
demand for food as the growth of organic crops
is slow and further attention to market
intelligence regarding which product to grow,
where
to
sell,
distribution
channels,
competition, marketing access etc should be
needed.

Organic manures are not abundantly
available and more costly as compared to
chemical fertilizer on plant nutrient basis
since they are bulky in nature.
Production of organic farming declines
during the first few years and it takes some
time to provide yield advantage.
The guidelines for organic production,
processing, transportation and certification
etc are beyond the understanding of
ordinary Indian farmer.
Marketing of organic produce is also not
properly streamlined.
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Conclusion
Organic farming is a great alternative to
conventional farming practices. It is an ecofriendly approach without making use of
harmful chemicals. It helps in maintaining
human health as well as protects our
environment from harmful chemicals used to
raise crops in a field. It is a great way of
preventing chemicals and protecting our health
and environment but there are a lot of
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their fertiliser at the railhead point or any
approved godown of a district. Prior to this, till
October 2012, they were getting the subsidy on
despatch of material from their respective
factories. DBT in fertiliser is not strictly subsidy
transferred into the bank account of farmers.
Instead, it is more of an identification process to
ensure actual subsidy gets credited into the
account of companies for every bag of fertiliser
sold. It is more to check leakages and diversions
than to disburse cash. Unlike DBT for LPG,
under present DBT scheme for fertiliser,
beneficiaries are continued to be supplied
subsidisedfertiliser instead of subsidy getting
transferred to their bank accounts. In other
words, the existing practice of routing subsidy
through the industry continues with change in
methodology of disbursement. The present

Fertiliser being a vital input for agriculture,
subsidy scheme was introduced in India way
back in 1976-77. Since then, the government of
India has entrusted the responsibility to the
industry to make available subsidized fertilisers
to farmers. In other words, subsidy to farmers
has been routed through the fertiliser industry
for administrative convenience of the
government. The system worked well till the
year 2001-02 or so. Under the scheme, industry
first passes the benefit to the farmer and gets
reimbursement from the government after bills
are raised.
Government of India is implementing the
DBT scheme for fertiliser in 19 districts which is
not DBT in true sense. This would be a
significant change from the current system,
where firms are paid the subsidy on receipt of
April, 2018
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fertiliser, he will have to identify himself
through a point of sale device placed with the
retailer. The PoS devices has to be installed by
fertiliser companies at their own cost at their
retail shops or dealer outlets. So far, over
200,000 PoS machines have been installed,
while remaining are also in the process of
getting installed. Aadhaar number or Kisan
Credit Cards will be the basis for identification.
The farmer will buy fertiliser at a subsidised rate
itself and not at the market price, which is the
case with most such experiments. Once he
identifies himself through Aadhaar, a
recommendation of his soil condition and
fertiliser requirement will be generated, which
he may or may not follow. Thereafter, the
difference between the market rate and the
subsidised amount will be credited into the bank
account of the manufacturer. Initially, the
subsidy will be paid weekly and then on a realtime basis as and when the system stabilises.
The proposed system’s biggest advantage is
that it can track actual purchases by the final
buyer. A farmer growing wheat or paddy may
apply up to three 50-kg bags of urea, one bag of
di-ammonium phosphate (DAP) and half-a-bag
of muriate of potash (MOP) per acre. That
requirement could be more — say, three bags
urea and 1.5 bags each of DAP and MOP per
acre — for potato and sugarcane. Under the new
system, it is possible to record transactions at
individual farmer-level. If someone is buying
200 bags of urea, that person is more likely to
divert it to other industries like plywood or
particle board manufacturer than a farmer. This
would mean the failure of reaching the benefits
to intended beneficiaries.
Neem-coating has already helped check
illegal diversion of a highly-subsidisedfertiliser
towards non-agricultural use. The linking of
subsidy payment to data generated at retail sale
point leaves virtually no scope for diversion that
is always possible from the godown or rail rake
point. Nor can fertilisers be smuggled from
border areas to Bangladesh or Nepal, since there
will be no POS machines there for recording
sales and claiming subsidy.
The fertiliser industry has cautiously
welcomed the proposed reform. The industry’s
main apprehension is on the preparedness of
retailers to accurately record not just farmers’
details and quantities purchased, but also the

scheme provides payment of subsidy based on
actual sales by the retailers to the beneficiaries
captured on POS machine on weekly basis.
Accordingly, fertiliser companies operating in
pilot districts can generate weekly subsidy
claims.
This intends for the disbursal of subsidy
only after sale to the farmer takes place. The
farmer’s identity will be verified through
Aadhaar-based biometric authentication, voter
ID or Kisan Credit Card. The sale transaction as
well as buyer details would be captured in the
POS machine installed at the retailer’s end and
connected with a central server. The proposed
subsidy-post-sale is already being implemented
as a pilot scheme in 17 districts. They include
Gorakhpur (UP); Kishanganj and Begusarai
(Bihar); Dhanbad (Jharkhand); Hoshangabad
(Madhya Pradesh); Pali (Rajasthan); Nashik
and Raigad (Maharashtra); Narmada (Gujarat);
Krishna and West Godavari (Andhra Pradesh);
Ranga
Reddy
(Telangana);
Tumkur
(Karnataka); Thrissur (Kerala); Karnal and
Kurukshetra (Haryana); and, Una (Himachal
Pradesh).
The decision to rework the traditional DBT
structure in the case of fertilisers has been taken
because the quantum of subsidy is fairly large in
the case of fertilisers. Sometimes, it is more than
double the actual sale price, which would have
put farmers in great discomfort if farmers were
asked to pay the market rates. That apart, as in
many places, land is not in the name of the
tiller; it is taken on lease for cultivation. It
would have been difficult to ensure actual
subsidy went through the right person, so a
revamped version of DBT is being adopted for
fertiliser.

Why Fertilizer sector is suitable for DBT?
1.
2.
3.

High leakage of about 40%.
Union government’s control over fertilizer
sector
is
high.
This
minimizes
administrativecomplexity.
Economic Survey considers it ideal to
introduce DBT in fertilizer sector with
a) Direct Benefit Transfer given in cash.
b) Biometrically Authenticated Physical
Uptake (BAPU)- certifying identity
using Aadharand physically taking
subsidized goods.
Now, as soon as a farmer purchases a bag of
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incentivises diversion, creates a black market
that hurts farmers most and does not encourage
producers to operate efficiently. Reform of the
fertiliser sector would not only help farmers and
improve efficiency in the sector. It would also
show that India is prepared to address exit
constraints that bedevil reform in other sectors.
Decanalising imports will ensure timely
availability of fertilisers, and universal Direct
Benefit Transfer (DBT) to farmers based on
biometric identification with physical off take
can reduce its diversion. Rationalising subsidies
to domestic firms would release fiscal funds to
spend more effectively on schemes that help
poor farmers, such as drip irrigation and
connectivity through the Pradhan Mantri Gram
SadakYojana.

company/unit supplying the material in each
case. The fact that fertiliser sales are also
concentrated over just few months (JuneAugust and October-December) of the year only
complicates matters further. Add to this the
possibility of the POS device not working due to
network connectivity or signal strength
problems, it could be a recipe for chaos during
the peak agricultural season. Under the
proposed system, payment of subsidy is to be
based on weekly settlement of claims from
actual sales data captured on POS machines.
There is genuine need for implementation
of DBT across the country. Operational
challenges encountered at the field level needed
to be addressed urgently. National Informatics
Centre (NIC) is needed to be strengthened to
address various technical problems at a greater
speed. The DBT scheme provides to pay subsidy
bill on weekly basis. While many details will
need to be worked out, the time is ripe for
starting the DBT experiment in fertiliser. This
would help the poor farmers, reduce leakage
and also reduce the government’s subsidy
burden, releasing resources to plough back into
agriculture in a way that can help a greater
number of poor farmers.
Fertiliser subsidies are very costly,
accounting for about 0.8 per cent of GDP
(including arrears). They encourage urea
overuse, which damages the soil, undermining
rural incomes, agricultural productivity, and
thereby economic growth. The current subsidy
design—uncapped, varying by end use, and
larger for more inefficient producers—
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by 10 oC increases the growth by 2-3 times.
There arethree temperatures known as the
cardinal points for growth, the minimum or
the lowest temperature at which growth can
be detected; the optimum or temperature of
maximum range of growth; and the
maximum or the highest temperature at
which growth can be detected. These are

There are many factors which affect growth and
yield, which can be categorized as abiotic and
biotic factors.

Abiotic Factors
1.

Temperature: The growth of plant occurs
in the range of about 0 to 35 oC. Within
most of this range, raising the temperature
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2.

3.

4.

Growth is frequently inhibited by nonnutrient mineral elements. Salts of heavy
metals are toxic. Even the metabolic
products of a plant like oxalic acid may be
poisonous when supplied to the protoplasm
instead of being stored in the vacuole.
Several of the poisons when applied in very
weak doses stimulate growth. Thus phenol
is poisonous in 1: 1000 concentration but
stimulates when used in 4 to 8: 100000;
ethyl alcohol checks growth in 25 to
75:1000 and stimulate it in 25 to
75:100000. Mercury compounds used to
disinfect seeds sometimes stimulate growth.
5. Oxygen supply: Oxygen causes increase
in growth because it helps in respiration
whichultimately provides energy for vital
activities of the plant during growth and
development.
6. Ionizing radiation – During the growth,
plants are also exposed to very short
wavelength, high energy radiations known
as ionizing radiations and some of these are
part of the natural energy environment to
which all living things are exposed, while
other radiations are manmade.
7. Nutrition supply – the supply of nutritive
materials is directly proportional to the rate
of growth and with deficient food supply to
growing regions, the rate of growth
decreases
and
ultimately
stops.
Photosynthetic processes supply the
growing plant with carbon skeletons which
are incorporated into amino acids, proteins,
phospholipids, nucleic acids, carbohydrates
and other cytoplasmic and structural
constituents. These metabolic processes
require adequate supplies of inorganic
elements.
Soil structure and composition of soil
air: Soil structure and texture determine the
bulk density of a soil. As a rule, the higher the
bulk density, the more compact is the soil, the
more poorly defined the structure, and the
smaller the amount of pore space. Such
conditions are frequently reflected in restricted
plant growth. Higher bulk densities inhibit the
emergence of seedlings and offer increased
mechanical resistance to root penetration. They
reduce the rate of O2 diffusion into the soil pores
and the root respiration is directly related to a
continuingand adequate supply of this gas.

not very sharp temperatures and they vary
from species to species. It must be
mentioned that the optimum temperature
for growth may be different for a particular
plant and also at a particular stage of
development of the same plant. The growth
depends on other processes such as
photosynthesis and respiration and these
processes also have their cardinal
temperatures. Since the whole process of
plant growth is due to chemical reactions
which are enzymatically controlled. This
implies that cardinal temperatures for
growth, therefore, must be controlled by the
denaturation temperature of a plant
enzyme.
Light: Although growth of higher plants
eventually depends upon photosynthesis,
light as such is not essential for the process
of plant growth as long as sufficient amount
of organic materials are available. Some
plants can complete their life cycle in the
dark e.g. tuberous or bulbous plants. The
higher plants grow in dark show a weak
growth known as etiolation. Usually the
leaves remain free of chlorophyll and the
colour is therefore pale yellow, although
some ferns, gymnosperms, seedlings and
algae can synthesize chlorophyll in the dark.
Light effects variously and depends upon its
intensity, quality and periodicity.
Water:Since all growth depends on a
hydrostatic turgor pressure, a water
deficiency ill of course, retard or completely
stop it. On the other hand excess water may
result in an abnormal type of growth. So in
a saturated atmosphere the development of
leaves is poor and the differentiation of
tissues is retarded. This is the result of
excessive stretching of the cell walls because
of the abnormally high turgor pressure.
Plants adapted to adequate conditions have
low osmotic pressures and therefore cannot
develop such excessive turgor pressure even
when tissues are saturated.
Chemical stimulants and inhibitors:
Even nutrient salts required by the plants
for normal growth may inhibit growth or
actually kill the plant if applied in an
unbalanced state. On the other hand, they
stimulate growth when applied in suitable
quantities and in balanced solutions.
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alkaline conditions. The importance of soil
acidity to crop growth and the availability of
plant nutrients have greater value to growers.
Soil acidity is one that can be easily altered.

Under field conditions, O2 diffusion into the
soil is determined largely by the moisture level
of the soil if bulk density is not a limiting factor.
On well drained soils with good structure, O2
content is not likely to retard plant growth
except during periods of flooding, when reduced
O2 supply may restrict ion uptake. The O2 supply
at the root absorbing surface is critical. Hence
not only is the gross O2 level of the soil air
important, but also the rate which O2 diffuses
through the soil to maintain an adequate partial
pressure at the root surface.
Soil reaction: Soil reaction or pH may
affect plant development by influencing the
availability of certain plant nutrients. Examples
are the reduced availability of phosphorus in
acid soils high in Fe and Al and of Mn in high
organic matter soils with high pH values. A
decline in the availability of Mo results from a
decrease in soil pH. Acid mineral soils are
frequently high in soluble Al and Mn, and
excessive aounts of these elements are toxic to
plants. When NH4 – N fertilizers are left on the
surface of soil with pH values greater than 7,
NH3may be lost by volatilization. Soil pH values
lower than 5.0 and above 7.5 will favour the
conversion of water – soluble fertilizer P into
forms of lower availability to crops. Certain soil
borne diseases are influenced by soil pH. Scab of
Irish potatoes, pox of sweet potatoes, and black
root rot of tobacco are favoured by neutral to

Biotic Factors
Many biotic factors can limit plant growth and
reduce crop yields. Heavy fertilization may
encourage greater vegetative growth and better
environmental conditions for certain disease
organisms. The imbalance of nutrients may also
be a reason for the increased incidence of
disease. Certain pests may impose an added
fertilizer requirement. Viruses and nematodes,
for example, attack the roots of certain crops
and reduce absorption, requiring a greater
supply of nutrients. Insect infestation may also
seriously limit plant growth. Heavy fertilization
may encourage certain insects, such as the
cotton boll weevil, by greater vegetative growth.
Definite advances have been made in breeding
insect – resistance strains of certain crops in
developing insecticides. Weeds are another
serious deterrent to efficientcrop production, for
they compete for moisture, nutrients and in
many instances light.
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having the various compounds that are toxic to
pathogens. These compounds are extracted
from the plant and applied on infested crops are
called botanical pesticides or botanicals.
Commonly used botanicals are:
1. Plant extracts: Neem, garlic, eucalyptus,
turmeric, ginger, rose etc.
2. Essential oils: Nettle oil, eucalyptus oil,
thymic oil, lemon grass oil, tea tree oil etc.
3. Gel & latex: Aloe- vera
Some of the botanicals and their
effectiveness:

The indiscriminate utilization of the synthetic
fungicides and pesticides has created various
types of environmental and toxicological
problems to the human health. It is becoming
essential to utilize the bio-control agents and
botanicals to replace the excess use of pesticides
and fungicides. Recently, in different parts of
the world, attention has been paid towards
exploitation of higher plant products as novel
chemotherapeutants in plant protection. The
popularity of bo-tanical pesticides is once again
increasing and some plant products are being
used globally as green pesticides. Some plant
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1.

2.
3.
4.
5.

Advantages of botanicals:

Neem/Margosa:
a) Seed and leaf crude extract: control
early blight of tomato
b) Seed kernel oil: effective against rice
tungro virus and Alternaria alternate
c) Leaf formulation: Rice sheath blight
d) Seed: NSKE (Neem seed kernel
extract): Powdery mildew of pea
Datura: Root, leaf, stem, flower: Crude
extract: Curvularia lunata
Termeric:
Rhizome
crude
extract:
Phytophthora infestans, Fusarium solani,
Pyricularia oryzae
Garlic: Bulb & leaf: Ethenol extract:
Curvularia lunata
Lemon grass: Leaf and root: Volatile
compounds: Black mould of onion bulb
(Aspergilus niger)

1.
2.
3.
4.
5.
6.
7.

Sustainable in agriculture
Reduced crop losses
Eco-friendly in nature
A tool of organic farming
Easily bio-degradable
Cheaper as compare to chemical application
A tool of integrated plant disease
management

Disadvantages of botanicals:
1.
2.
3.
4.
5.
6.

Extraction methods are not properly
standerized
Rapidly degradable
Most of the studies are for in-vitro efficacy
Need of development of proper formulation
Some of the chemical compounds are
harmful for human and animals
Less effective as compare to chemical
application.
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negative environmental consequences. The
status of Indian environment shows that, in
India, about 182 m ha of the country’s total
geographical area of 328.7 m ha is affected
by land degradation of this 141.33 m ha are
due to water erosion, 11.50 m ha due to
wind erosion and 12.63 and 13.24 m ha are
due to water logging and chemical
deterioration, respectively. On the other
end, India shares 17% of world’s population,
1% of gross world product, 4% of world
carbon emission, 3.6% of CO2 emission
intensity and 2% of world forest area. One
of the major reasons for this status of
environment is the population growth of
2.2% in 1970 – 2000. In this context, there
is a need to convert this green revolution
into an evergreen revolution, which will be
triggered by farming systems approach that
can help to produce more from the available
land, water and labour resources, without
either ecological or social harm.

Introduction: Precision farming is an
integrated agricultural management system
incorporating
several
technologies.
The
technological tools often include the global
positioning
system
GPS,
geographical
information system GIS, remote sensing, yield
monitor and variable rate technology.

The Need for Precision Farming
1.

2.

Fatigue of Green Revolution: Green
revolution of course contributed a lot.
However, even with the spectacular growth
in the agriculture, the productivity levels of
many major crops are far below than
expectation. We have not achieved even the
lowest level of potential productivity of
Indian high yielding varieties, whereas the
world’s highest productive country have
crop yield levels significantly higher than
the upper limit of the potential of Indian
HYV’s.
Natural Resource Degradation: The
green revolution is also associated with
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The Basic Components of Precision Farming
Precision farming basically depends on
measurement and understanding of variability,
the main components of precision farming
system must address the variability. Precision
farming technology enabled, information based
and decision focused, the components include,
Remote Sensing (RS), Geographical Information
System (GIS), Global Positioning System (GPS),
Soil Testing, Yield Monitors and Variable Rate
Technology (VRT). Precision farming requires
the acquisition, management, analysis and
output of large amount of spatial and temporal
data. Because precision farming is concerned
with spatial and temporal variability and it is
information based and decision focused. It is the
spatial analysis capabilities of GIS that enable
precision agriculture. GPS, DGPS has greatly
enabled precision farming and of great
importance to precision farming, particularly
for guidance and digital evaluation modelling
position accuracies at the centimetre level are
possible in DGPS receivers. Accurate guidance
and navigation systems will allow for farming
operations at height and under unfavourable
weather conditions even.

2.

Basic Steps in Precision Farming
1.

Assessing
variability:
Assessing
variability is the critical first step in
precision farming. Since it is clear that one
cannot manage what one does not know.
Factors and the processes that regulate or
control the crop performance in terms of
yield vary in space and time. Quantifying
the variability of these factors and processes
and determining when and where different
combinations are responsible for the spatial
and temporal variation in crop yield is the
challenge for precision agriculture. The
major part of precision agriculture lies in
assessing to spatial variability. Techniques
for assessing temporal variability also exist
but the simultaneous reporting a spatial
and temporal variation is rare. We can
observe the variability in yield of a crop in
space but we cannot predict the reasons for
the variability. It needs the observations at
crop growth and development over the
growing season, which is nothing but the
temporal variation. Hence, we need both
the space and time statistics to apply the
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precision farming techniques. But this is
not common to all the variability/factor that
dictate crop yield. Some variables are more
produced in space rather with time, making
them more conducive to current forms of
precision management.
Managing variability: Once variation is
adequately assessed, farmers must match
agronomic inputs to known conditions
employing management recommendations.
Those are site specific and use accurate
applications control equipment. In sitespecific variability management, we can use
GPS instrument, so that the site specificity
is pronounced and management will be easy
and economical. While taking the soil/plant
samples, we have to note the sample site
coordinates and further we can use the
same for management. This results in
effective use of inputs and avoids any
wastage and this is what we are looking for.
The potential for improved precision in soil
fertility management combined with
increased precision in application control
make precise soil fertility management as
attractive, but largely unproven alternative
to uniform field management. For
successful implementation, the concept of
precision soil fertility management requires
that within-field variability exists and is
accurately
identified
and
reliably
interpreted, that variability influences crop
yield, crop quality and for the environment.
Therefore, inputs can be applied accurately.
The higher the spatial dependence of a
manageable soil property, the higher the
potential for precision management and the
greater its potential value. The degree of
difficulty, however, increases as the
temporal component of spatial variability
increases. Applying this hypothesis to soil
fertility would support that Phosphorus and
Potassium fertility are very conducive to
precision management because temporal
variability is low. For N, the temporal
component of variability can be larger than
its spatial component, making precision N
management much more difficult in some
cases.
Evaluation: There are three important
issues regarding precision agriculture
evaluation. (i) Economics (ii) Environment

VOLUME NO.14, ISSUE NO.07

ISSN No.:2321-7405

manageable. Thus the implementation of
precision farming is limited by the ability of
current VRT to cope with the highly variable
sites and the economic inability to produce
returns from sites with low variability using
precision farming. Due to these constraints PA
is at present operating on a zonal rather than a
completely site-specific basis. As VRT improves
and the capital cost of entering PA decreases,
the minimum size of management zone needed
to effectively implement PA will decrease till
eventually a truly sitespecific management
regime is possible. Until this occurs there is
need to be able to quantify both the variability
of a production system and the size of the
minimum manageable zone (MMZ). If the
variability in the production system dictates
management zones smaller than the MMZ, then
PA is not relevant to the system. At the present
time (but may be in future).
Present Scenario: Though precision
farming is very much talked about in developed
countries, it is still at a very nascent stage in
developing countries, including India. Space
Application Center, ISRO, in collaboration with
CPRI, Shimla, has initiated a study on exploring
the role of remote sensing for precision farming.
The study on precision agriculture has already
been initiated in India, in many research
institutes. Space Application Center (ISRO),
Ahmedabad has started experiment in the
Central Potato Research Station farm at
Jalahandhar, Punjab to study the role of remote
sensing in mapping the variability with respect
to space and time. IARI, New Delhi has drawn
up a plan to do precision farming experiments
in the institutes’. PDFSR, Modipuram and
Meerut (UP) in collaboration with Central
Institute of Agricultural Engineering (CIAE),
Bhopal also initiated variable rate input
application in different cropping systems. In
coming few years precision farming may help
the Indian farmers to harvest the fruits of
frontier technologies without compromising the
quality of land.

and (iii) Technology transfer. The most
important fact regarding the analysis of
profitability of precision agriculture is that
the value comes from the application of the
data and not from the use of the technology.
Potential improvements in environmental
quality are often cited as a reason for using
precision agriculture. Enabling technologies
can make precision agriculture feasible,
agronomic principles and decision rules can
make
it
applicable
and
enhanced
production efficiency or other forms of
value can make it profitable. The term
technology transfer could imply that
precision
agriculture
occurs
when
individuals or firms simply acquire and use
the enabling technologies. While precision
agriculture does involve the application of
enabling technologies and agronomic
principles to manage spatial and temporal
variability, the key term is manage. These
issues associated with the managerial
capability of the operator, the spatial
distribution of infrastructure and the
compatibility of technology to individual
farms will change radically as precision
agriculture continues to develop.
Technology
Transition:
Precision
agriculture is dependent on the existence of
variability in either or both product quantity
and quality. If this variability does not exist then
a uniform management system is both the
cheapest and most effective management
strategy and precision farming is redundant.
Thus, in precision farming, “Variability of
production and quality equals opportunity”.
Having said this, the nature of the variation is
also important in determining the potential for
PA in a system. For example the magnitude of
the variability may be too small to be
economically feasible to manage. Alternatively
the variability may be highly randomized across
the production system making it impossible to
manage with current technology. Finally the
variability may due to a constraint that is not
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22. PLANT PATHOLOGY

A Common Disease: Powdery Mildew of Pea
Tushar Mishra
Krishi Vigyan Kendra, Gariyaband, (C.G.)

Introduction

diseases, such as powdery mildew (Erysiphe
pisi), Ascochyta blight (Ascochyta spp.),
bacterial blight (Pseudomonas syringae pv.
syringae), white rot (Sclerotinia sclerotiorum)
and pea rust (Uromyces pisi). Of these, Powdery
mildew posses a continuous threat to its
successful cultivation in crop growing areas of
the Chhattisgarh state. Powdery mildew was
reported for the first time in 1767 by Linnaeus
and used binomial Mucor erysiphe to a shile
fungus on the leaves of Humulus, Acer,
Lamium, Galeopsidis and Lithospermum. The
powdery mildew fungi belong to the order
Erysiphales and to its single family
Erysiphaceae and sub division Ascomycotina.
The Erysiphales cause a group of plant diseases
commonly known as powdery mildews, socalled due to the enormous number of conidia
produced on the surface of the host. The sexual
stage of fungi in this order is a closed fruiting
body called a cleistothecium. An obligate
parasite, its development depends on the
photosynthetic status of the host; this pathogen
cannot develop on photosynthetically inactive
tissues.
Infection of field peas by powdery mildew
(Erysiphe pisi) reduces transpiration and
initially increases the water potential and
relative water content of tissues. The pathogen
flourishes with dewy nights and warm days with
the optimum temperature for conidial
germination being 20o C (Fallon and ViljanenRallinson 2001). Rainfall dose not favour the
disease as it washes the conidiospores off the
plants. The disease is most destructive in late
sown crops or late maturing cultivars.
This disease usually appear late in the
season, reaching maximum intensity during the
pod formation stage. The primary sign of
powdery mildew is grayish white, powdery
blotches on leaves. Usually, powdery fungal
growth appears first on the upper leaf surface.
Eventually the entire leaf may become covered
with mildew. Powdery mildew fungi also can
infect other parts of the plant and may cause

Pea (Pisum sativum L.) is an important pulse as
well as vegetable crop (Trebuchet et al., 1953)
having growing season of at least five months
duration. Pea occupies a position of
considerable importance because of its
palatability in the form of vegetable curry along
with other vegetables and also widely used as
pulses in daily diet. It contains a high percent of
digestible protein (7.2g/100g) of edible portion
and good content of vitamins, like vitamins A
(139 IU), vitamins B (0.25mg/100g) and
vitamins C (9mg/100gm). It is also very rich in
minerals like phosphorus (139mg/100g),
magnesium
(34mg/100gm)
and
Iron
(1.5mg/100gm). It is an excellent food source
used either as a vegetable or soup or canned,
frozen or dehydrated and pea straw is a
nutritious fodder (Aykroyd, 1963). The
vegetable pea belongs to the family (Fabaceae)
Leguminosae. “Pisum sativum L.” sub species
“Hortense” originated from common field pea.
Pisum sativum sub species “arvense” is
considered to be native of Ethiopia, the
Mediterranean and Central Asia. It has
chromosome number 2n=14.
Pea represents a wide range of agricultural
and horticultural uses. In India, it is cultivated
for dry seeds as well as for green pods as
vegetables, mainly in northern parts. Vegetative
parts of garden pea are utilized as green fodder
and haulm of field pea are used as dry fodder.
Pea plants have tremendous ability to fix
atmospheric nitrogen through symbiosis. Its
inclusion in crop rotation increases profitability
by eliminating the need for nitrogen fertilizer
for the pea crop. Field pea contains 5 to 20
percent less of the trypsin inhibitors than
soybean; this allows it to be directly fed to
livestock without having to go through the
extrusion heating process.

Symptoms, Infection and Disease perpetuations
The crop is vulnerable to a large number of
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distortion and stunting of shoots, leaves and
flowers, and russeting on fruit. In a crop badly
affected by powdery mildew, the reduction in
number of pod plant-1 is estimated to be 28.6%
(Rathi and Tripathi, 1994). The disease also
reduces quality of harvested green pea crops,
adversely affecting tenderometer values, flavour
and appearance of peas for canning or freezing.

where it is frequently occurs.

Management
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Fungicides Spray
Most damaging stage of powdery mildew is at
pod formation so two spray of fungicide prior to
disease development at 15 days interval is
required. Spray Tridemorph @ 1ml/water or
Triadimefon @ 2ml/water for effective control.

Growing of Resistant Variety
Growing a resistant variety is the most effective
means of controlling powdery mildew. Variety
like Rachana, Subhra, Ambika-1 and Paras-1 can
be grown to over come against disease.

Seed Treatment
Seed treatments can be beneficial and 2gm/kg
Carbendazim has been recommended at sowing
time for effective control of powdery mildew
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Introduction

permeable channels that respond to heat or
membrane fluidizers. Within minutes of a
temperature rise, a conserved transient calcium
influx is observed in several plants. Plant
thermosensors
are
heat-responsive
Ca2+
channels in the plasma membrane. Ca2+ influx
occurs within milliseconds of stimulation; this
indicates it is close to the primary sensing event.
Several types of stimuli, such as cold, heat or
osmotic stresses, can dramatically modify the
physical properties of biological membranes.
Membranes adapt their lipid composition
according to the growth temperature, and can
thus modulate heat-sensing components
enclosed in them. In mosses grown at different
physiological temperatures, the higher the
growth temperature and the more saturated the
membrane lipids, the less the extent of heat

Temperature is a very important factor that
controls plant growth, metabolism and
development. As plants are sessile organisms, it
necessitates their need for recognisation of any
change in their ambient temperature. This will
help them to adapt to changes in temperature to
a great degree. There are various plant factors
which are having an influence by temperature.
It includes: plant distribution, nitrification,
productivity, seed dormancy, respiration,
transpiration
rate,
stomatal
movement,
thermoperiodism, hormones, vernalization.

The primary sensory role of the plasma membrane
and Ca2+ ions
Strong physiological and biochemical findings
suggest the existence of specific calciumVOLUME NO. 14, ISSUE NO.07
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behave differently at different membrane
potentials. At a lower negative membrane
potential DACC will be more active whereas
when the membrane potential attains a higher
negative value, the HACC and VICC will be more
active.

shock response. Blockers of calcium channels
reduced the amplitude of the heat-induced Ca2+
influx, as well as HSP synthesis. The Ca2+ ions
also inactivate heat-activated Heat Shock
Factors (HSF). In the cell, the HSF recognize
and bind conserved DNA sequences, called
heat-shock elements (HSEs), in heat shock
protein (HSP) promoters.

Calmodulins and kinases

They are large membrane spanning proteins.
They effectively form a hydrophilic pore through
the membrane and allow very high rates of
solute movement.

Calmodulins (CaMs) are protein molecules with
a molecular weight of 16.68kDa. Each CaM can
bind 4 Ca molecules. They have been reported to
be involved in heat signalling and HSP
expression CaMs acting downstream to the
heat-sensitive Ca2+ channels. The expression of
Arabidopsis CaM3 and CaM7 is increased
during heat shock. The modulation of HSF
DNA-binding activity, leading to HSP
expression
and
the
establishment
of
thermotolerance, appears to be under the
control of Ca2+ dependent activation of specific
CaMs in plants. In addition, Ca2+ entry has been
shown to be essential to the specific heat
activation of a mitogen-activated protein (MAP)
kinase (HAMK), suggesting that the activation
of specific kinases is a downstream element of
the Ca2+-dependent heat signalling pathway.

Calcium channels

Hydrogen peroxide (H2O2) and nitric oxide (NO)

For these channels, the permeability ratio of
Ca2+ to K+ can be as low as 0.5 or as high as 15,
which shows its higher permeability for calcium.
So even though it is non selective in nature, it is
called as calcium permeable channels or simply
calcium channels. Calcium channels can be
classified into two, they are- voltage dependent
calcium channels and voltage independent
calcium channels. Voltage dependent calcium
channels include hyper polarization activated
calcium channels (HACC) and depolarization
activated calcium channels (DACC). Voltage
independent calcium channels include voltage
independent calcium channels (VICC) and
mechano sensitive calcium channels (MSCC).
HACC, VICC & DACC are present on the plasma
membrane. Glutamate receptor (GLR) and
cyclic nucleotide gated calcium channels
(CNGC) gene families which are the most likely
sources of genes encoding HACCs, DACCs, and
VICCs. Members of these families predicted to
form conventional transmembrane-spanning
proteins that function as channels when
assembled into tetramers. These channels

It is well known that exposure to elevated
temperatures produces H2O2 and induces
oxidative stress in plant cells. It has been
established recently that the production of H2O2
contributes to the transduction of the heat
signal into the expression of HSPs indicating
that H2O2- mediated HSP expression occurs by
way of post-translational HSF activation. H2O2
activates one or several calcium channels, either
as a result of or together with a heat-induced
increase in membrane fluidity. NO is a
secondary messenger that is also implicated in a
variety of biotic and abiotic stresses. Pretreatment of the noa1 mutant with an NO
donor, sodium nitroprusside (SNP), has been
shown to restore temperature-induced AtHsp
expression and to rescue an optimal thermotolerance. The heat-induce DNA binding of
HSFs is weaker in the noa1 mutant and,
interestingly, the supplementation of SNP has
been proven to be sufficient to rescue the HSF–
DNA complexes.

Calcium
Electrophysiology has demonstrated that the
origin of the Ca2+ involved in heat signalling is
extracellular. The delayed availability of
extracellular Ca2+ during the first minutes of a
temperature
rise
(22–380C)
reduced
significantly the activation level of a small HSP
promoter and negatively affected the acquired
thermotolerance. Although heat sensors and
osmosensors dependent on an influx of external
calcium, they are of high specificity.

Ion channels
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The role of Hsp90 in HSR

repressed state of the associated DNA sequence
in a code-like manner. In plants, histone
acetylation seems to be concomitant with DNA
demethylation during transcriptional gene
activation. Chromatin immunoprecipitation has
shown that Arabidopsis H2A histone variant,
H2A.Z, is present in smaller amounts at
promoter regions of Hsp70 and other
temperature up-regulated genes following
warming from 17to 270C. Mutant, Arp6, failing
to incorporate H2A.Z into nucleosomes, showed
constitutive up-regulation of Hsp70 and
exhibited a gene expression pattern of plants
grown at warmer temperatures.

HSP activation by Hsp90 inhibitors may occur
via HSFs. Hsp90 may be an inhibitor of HSFs in
the absence of heat. Under heat shock, the
inactivation of Hsp90 would allow the release of
HSFs and trigger HSP transcription. Induction
of HSPs via the isothermal inhibition of Hsp90
is also dependent on the entry of extracellular
Ca2+. It seems that only a minor fraction of
HSFs, reflected by the extent of HSR, can be
activated by the presumed chemical dissociation
of Hsp90 and HSFs. Interaction of Hsp90 and
ROF1 has therefore been suggested to play an
important role in the prolongation of thermotolerance. Upstream signal that regulates the
subcellular
localization
of
Hsp90–ROF1
remains unknown.
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Role of histones and nucleosome occupancy
Heat can cause histone acetylation, methylation,
ubiquitination, phosphorylation, glycosylation,
ADP-ribosylation. These modifications of
amino-terminal histone tails protruding from
nucleosomes can regulate the active or
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Introduction
Heliconia is novel and exotic flower plant which
is gaining importance in the flower market
because of its vibrant colour and peculiar form.
It is also called as Lobsters claw, Parrot plantain
and False Plantain. Heliconia’s are found in
natural forest habitats which are rich in water,
soil and sunlight. Heliconia’s are grown in the
elevation below 1500 feet. Most of the genus are
near the river banks and patches of the forest.
Taxonomically it belongs to Heliconiacea family
and order Zingiberales.

3.
4.

Botanical Description
Heliconia’s derive their beauty from highly
modified leaves or bracts. Colour varies from
pink, red, orange, yellow and different
combinations. The stalk length ranges from 0.5
to 3.0 m, and inflorescence size from 10 to 50
cm. Depend on variety Heliconia’s will range in
height from two to twenty feet, often with
extensive rhizomatous growth. In Heliconia
thread like structures connecting the pollen
grains. Heliconia’s are found to be diploid with
2n = 24 chromosomes.

Importance of Heliconia
1.

2.

Heliconia is used as a cut flower because of
its brilliant colour, exotic form, long
straight peduncles and excellent postharvest life.
Heliconia psittacorum, Heliconia stricta,

VOLUME NO. 14, ISSUE NO.07

Heliconiaangusta, cv. Golden touch are
used as potted plants in Landscape
Gardening.
Leaves are used for leaf thatching as well as
food wrappers in parts of Central America.
In Brazil roots and seeds of certain varieties
are used for medicinalpurposes.
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Varieties:There are many cultivars, a few
among them are commercially important like
Heliconia stricta, Heliconia rostrata, Heliconia
psittacorum, Heliconia latispatha, Heliconia
distans, Heliconia angustifolia, Heliconia
collinsiana and Heliconia bihai.
Climate: Light penetration should be more
and it grows well under good light conditions
which increases yield than growing under shady
regions. Temperature range should be 210c 350c. Photoperiod has negligible effect on the
growth of Heliconia.

evening. The soil should never be allowed to dry
out completely.
Harvesting and yield:Flowers are
harvested when two third ofthe bracts are
matured and colourful, in the early hours of day
when turgid. Field should be irrigated two days
before harvesting. Erect and pendulous terminal
inflorescence with colourful boat shaped bracts
should be harvested. Each bract contains up to
20 florets. Flowers are harvested with peduncles
of 70 cm. Yield ranges up to 60 – 120 stems/m2.

Propagation:

Because of the poor vascular system
development at the base of the stem treating
with preservatives has no effect. But anti-Tran
spirants- improve the vase life slightly. Vase life
will be up to 14-15 days if treated with deionized
water with/ without preservative. The stems
should be stored in 120c under pressure in
which the stems last up to 4 weeks.

Storage and Post-harvest life:

Generally, seeds are sterile and if growth occurs
through seed it takes 2-3 years for blooming.
Humming bird is the only pollinator for
Heliconia. Vegetative propagation is carried out
through rhizomes, side shoots and suckers from
mother plant. Rhizomes with many eyes ensures
rapid establishment.
Bed preparation and Planting Media:
Ground beds with 1-meter length and 90 cm
width are optimum and the rhizomes should be
planted at 30cm depth. Well drained soil with
good humus with pH of 6.5-7 is essential. Verm
compost and rice hulls application ensures good
results.
Fertilizer and Irrigation: FYM- 4kg/m2
20g N, P2O5, K2O/m2 should be applied at the
time of planting. Nitrogen @ 20g/m2 should be
top dressed after two months. Foliar spraying
with micronutrients are essential for better
growth. Heliconia’sare hydrophilic in nature.
They should be watered as often as possible, at
least once in the morning and once in the
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mango production, thrips are the major ones.
Various species of thrips are known to inhabit
the mango trees such as Thripshawaiiensis
(Morgan),
Thripspalmi
(Karny),
Scirtothripsdorsalis
(Hood),
Frankliniellaschultzei
(Trybom)
and
Megalurothripsusitatus (Bagnall).

Mango (Mangiferaindica Linnaeus) is a major
fruit crop of India. It is famous as the “King of
Fruits” for its sweetness, admirable flavour,
delicious taste and high nutritive value. India is
holding first rank among the world’s mango
producing countries accounting for about 50 per
cent of the world’s mango production. Among
various biotic and abiotic constraints in the
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Life cycle

2.

Thripsoverwinters in the soil in the field. They
can reproduce asexually (parthenogenesis) and
sexually. The life stages of the thrips include
egg, two larval instars, pre pupa, pupa and the
adult. The females lay eggs singly by inserting
them into the leaf tissue. The first and second
instars are active and feeding stages. The prepupa and pupa are relatively inactive, nonfeeding stages. Pupation takes place within the
soil. The thrips are known to remain active on
the mango throughout the years, but their
population density fluctuates in relation to age,
stage of the host plants and climatic factors of
the environment. Higher population density is
known to occur during flowering and fruit
maturity stage.

3.
4.
5.
6.

7.

Damage symptoms

8.

Both nymphs and adults lacerate the plant
tissues and feed on the oozing cell sap. Feeding
on the immature buds and leaves, resulting in
crinkling and curling of the terminal shoots.
They also feed on various floral parts, causing
discoloration and malformation of panicles.
Apart from damaging the inflorescence and
decreasing fruit sets, feeding by thrips on fruits
cause bronzing and cork formation on the fruit
surface, thereby reduce the marketability.
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Management
1.

for monitoring of thrip populations.
Restrict the excessive use of nitrogen
fertilizers, as they make plant susceptible to
thrips infestations.
Improve tree tolerance by good cultural
practices and judicious use of fertilizers.
Eradicate weed hosts in the vicinity of
orchards.
Regular tillage of the soil to expose the
pupae to the sun.
Avoid the excessive use of pesticides to
conserve the natural enemiessuch as
predatory
thrips,
anthocorid
bug
(Oriusspp.),
predatory
mites
(e.g.Phytoseiulus spp.), lacewings, ground
beetles, and spiders, occurring in mango
agro-ecosystem.
Neem based pesticides are very effective in
reducing thrips population.
In case of the serve infestation, control with
appropriate insecticides.

Use coloured (blue or yellow) sticky traps
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Introduction

substance but a mixture of complex substances
which could be removed readily. It was Liebig,
who emphasized that humus is a brown
substance which is soluble in alkalis. Also, on
decomposition of plant residues by acids and
alkalis result in the formation of humus. On the
other hand, Waksman described humus as a
brown to dark amorphous substance which is in
complex form obtained as a result of the
decomposition of plants and animals by
microbial activity.

In simple words, humus is defined as the
organic fraction of the soil obtained after
decomposition processes of the microbial
populations. The term “Humus” was defined in
1761 by Wallerius as organic matter in the
decomposed form. Earlier it was understood to
be a complex form in soils or in bags obtained
from the plant remnants through the process of
“humification”. It was De Saussure who
reported that humus was not a homogenous
VOLUME NO. 14, ISSUE NO.07
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In chemical terms, humus is constituted by
the compounds obtained from plant origins
which are resistant to decomposition any
further, resultant of chemical processes such as
hydrolysis, oxidation or reduction obtained
during
the
digestive
processes
of
microorganisms.

Organic Matter and Humus
Waksman describes humus as the decomposed
organic matter in the aerobic and anaerobic
conditions, occurring in the soil, peat bogs,
composts, and at the floor of the water bodies.
Many studies have observed that soil and its
formation
is
resultant
of
different
biogeochemical activities of microorganisms on
the organic fragments of different substances
which also circulate the important elements
across different trophic levels such as iron,
sulphur, calcium, silica, phosphorus, etc.
Organic substances play a pivotal role in the
formation of fertile soils as they become the vital
nutrients required for the plant growth which
are released during different levels of formation
such as mineralization. Apart from this, organic
matter also plays a fundamental effect on
physical and chemical properties of soils, such
as, water holding capacity, exchange capacity
and buffering properties which help in
suppressing the deleterious effects of acidity in
soil. Due to its high surface area and low specific
gravity, it alters the physical properties of
mineral soils such as improving the soil
structures, water intake and acting as water
reservoir, resisting erosion, and their ability to
hold the chemical elements in plant absorbable
forms, which results their presence in soil as the
most fertile one.
Humus is brown to black in color. It is the
major constituent of the soil forming about 6580% of the composition. High humus content
helps in the plants to overcome drought periods.
Most insoluble component of humus is called
the humin which is insoluble both in acid and
alkali, and binds strongly to form aggregates
and it is difficult to extract (Saha et. al., 2017).
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Role of Humic Acids
Researchers have understood the role of humus
in maintaining soil fertility by means of water
holding capacity of soil. Sprengels work on
fractionation of organic matter forms the basic
methodology for understanding the chemistry of
this organic matter. This method separates
humus with dilute sodium hydroxide in the
form of a colloid obtained from alkali-insoluble
portions plant residues. From this, on acid
precipitation forms the humic fraction which is
straw-yellow supernatant called the fulvic
fraction. On the other hand, the alcohol soluble
humic fraction is called the ulmic acid.
The bacterial exudates which contain
carbohydrates combine with the humus to form
a complex substance along with silt and clay
called the soil aggregates. These colloidal
complexes such as humus-clay and humus silt
are formed as a result of electrical processes,
and increase the cohesive forces which attract
the clay components and fine soil particles to be
attracted to each other. These colloidal
aggregates help in keeping the topsoil friable
and in crumby structure. Such soils have
improved tilth and more pore spaces which
become the site of gaseous exchange that aid in
water infiltration.
Thus, humic acid is a colloid which, at time,
has clay like properties. It is insoluble in water.
When the cation exchange sites of the humic
acid are other than hydrogen, it forms humate,
which are monovalent alkali metals soluble in
water. On the contrary, the multivalent metal
humates are insoluble in water.
Humic acids are observed to actively
participate in the rocks and minerals
decomposition. These have been reported by
various
investigators.
However,
these
decomposition processes are governed by
nature of the humic substances and resistance
offered by the minerals to decomposition.
48
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Future Prospects

Humic substances play a major role in
conversion of mineral elements into plant
available forms. Such experiments provide
evidence for humic acid effect on conversion of
iron in plant available forms which protects
plants from iron induced chlorosis. Also, humic
substances play a key role in the availability of
trace and rare elements which form chelates
with humic substances.
Humic acids increase the germination rate
of seeds and vitamin content of the plants. Thus,
it is evident that humic substances have the
properties similar to that of auxin. Also, they
increase the permeability of plant membrane,
thus enhancing the active uptake of plant
nutrients. These substances in small quantities
increase the permeability of the plasma
membrane, while in large quantities; they
become a source of iron. Apart from this, humic
acids have a positive impact on the soil
microbial population which plays the role of
catalysts in providing plant nutrients in the
readily available forms.

There is an increase in the utility of organic
materials as soil amendments. These are due to
1. An awakening towards the reduced usage of
chemical inputs
2. Public awareness on the pollution caused by
the wide range of chemicals used
3. Need to conserve energy
Thus, humus and its derivatives can be used
as a source of organic matter to meet the above
demands.
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INTRODUCTION

confirmation on a scientific basis of the absence
of a stated pest from an area. The PFA is then an
element in the justification of phytosanitary
measures taken by an importing country to
protect an endangered area.
Although the term “pest free areas”
encompasses a whole range of types (from an
entire country which is pest free to a small area
which is pest free but situated in a country
where that pest is prevalent), it has been found
to be convenient to the requirements of PFAs by
defining three types:
1. An entire country.
2. An uninfested part of a country in which a
limited infested area is present.
3. An uninfested part of a country situated
within a generally infested area.
Three main components or stages are
considered in the establishment and subsequent

A “Pest Free Area” (PFA) is “an area in
which a specific pest does not occur as
demonstrated by scientific evidence and in
which, where appropriate, this condition is
being officially maintained”.
The establishment and use of a PFA by a
National Plant Protection Organization (NPPO)
provides for the export of plants, plant products
and other regulated articles from the country in
which the area is situated (exporting country) to
another country (importing country) without
the need for application of additional
phytosanitary
measures
when
certain
requirements are met. Thus, the pest free status
of an area may be used as the basis for the
phytosanitary certification of plants, plant
products and other regulated articles with
respect to the stated pest(s). It also provides, as
an element in pest risk assessment, the
VOLUME NO. 14, ISSUE NO.07
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Pest-free production system

maintenance of a PFA:
1. Systems to establish freedom
2. Phytosanitary measures to maintain
freedom
3. Checks to verify freedom has been
maintained
The nature of these components will vary
according to the biology of the pest, the types
and characteristics of the PFA and the level of
phytosanitary security required, as based on
pest risk analysis. The methods used to achieve
these components may include:
1. Data assembly
2. Surveys (delimiting, detection, monitoring)
3. Regulatory controls
4. Audit (review and evaluation)
5. Documentation (reports, work plans)
A pest-free area should be established
and maintained in the exporting country for the
pest of concern, according to ISPM No. 4:
Requirements for the establishment of pest-free
areas (IPPC, 1996). Because it may be necessary
to establish and maintain pest-free areas for
several quarantine pests, the measures required
may be complex. This means that it is not
immediately possible for the importing country
to propose pest-specific recommendations.

Production system freedom in the exporting
country requires that:
1. In the pest-free area, all exported
commodity in production system should
derive from a pest-free area. The exceptions
are micro plants and as appropriate
minitubers produced according to ISPM.
2. Commodity for export should be produced
under a certification scheme that is the
same as or equivalent to ISPM.
3. Warehousecommodity for export should be
grown from seed that are produced under a
certification scheme that is the same as or
equivalent to ISPM.
4. Machinery and equipment used at the place
of production should not present a risk of
introducing the pest.

Pest-free distribution system
Distribution system freedom in the exporting
country, aims to prevent mixing or crosscontamination between materials produced for
export to the importing country, for use within
the country, or for export to other countries that
may not meet the pest-free area and pest-free
production system requirements.

Phytosanitary measures for the distribution system
should include the following as appropriate:

Phytosanitary measures for the pest-free area
should include the following as appropriate

1.

General surveillance or specific surveys to
demonstrate that hosts (commodity) are free
from the pest
1. Prohibition of the movement of commodity
into the pest-free area for storage, dressing
or packing, except from other pest-free
areas
2. Prohibition of the export commodity in the
pest-free area, originating from areas which
are not pest-free areas
3. Prohibition of the passage of consignments
in transit through the pest-free area if there
is risk of the pest escaping
4. Establishment of a buffer zone around the
pest-free area with other measures
depending on the biology of the pest and
the geographical area
5. Verification that sources of water are free
from contamination, if the pest can be
moved in water
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3.
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Commodity meeting the pest-free area and
pest-free production system requirements
should be handled separately in space or in
time, with appropriate precautions, from
material not meeting these requirements.
Separate distribution systems through
designated centers covering for example
storage, transport, grading and packing
should be used. Similarly seed for export to
the importing country should be kept
separate
Export commodity should be packed in new
packaging. For ware containers should be
new or cleaned and disinfected as
appropriate between lots from pest free
areas or not
A labelling system should be used to enable
identification at all times of material
meeting the pest-free area and pest-free
production system requirements of the
importing country, commodity produced in
the pest-free area for export to other
VOLUME NO.14, ISSUE NO.07
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to establish and maintainin pest-free areas and
pest-free production and distribution systems. If
appropriate, an audit of the relevant documents
and facilities should be allowed.

markets that do not meet these
requirements, and commodity produced
outside the pest-free area
Where consignments for export are moved
out of the pest-free area for grading, storage
and packing, appropriate measures should
be taken to ensure that the consignments do
not become contaminated with the pest of
concern.
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Evaluation of pest-free status
The NPPO of the exporting country should, on
request, give the NPPO of the importing country
the opportunity to evaluate the measures taken
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Introduction

metsulfuron, glyphosate, metolachlor, propanil,
butachlor, pendimethalin, oxyfluorfen etc. Many
herbicides are strictly banned or restricted such
as butachlor, atrazine, pendimethalin, and
paraquat in USA, and European countries due
to their high concentration in the ground and
surface water and potential health hazards to
aquatic, animal and human lives. In India,
reports on monitoring and detection of
herbicide residues in water are limited as
compared to developed countries. 2, 4-D
containing products have been shown to be
harmful to newts, frogs, crabs, shellfish and
other aquatic species in some other countries.
The
herbicide
2,
4-D
(2,
4dichlorophenoxyacetic acid) is most effective for
control of water hyacinth. The smaller floating
weeds like Spirodela, Lemina and Azolla can be
fully controlled with 0.1 kg/ha of 'Gramoxone'
(paraquat) as reported by Patnaik (1976).
Sushilkumar et al. (2008) evaluated
persistence of 2, 4-D, metsulfuron-methyl and
glyphosate from the sediments when applied at
recommended doses to control alligator weed.
Sondhia (2008) deducted residues of
sulphosulfuron in the fishes after 10 days
exposure to herbicides in aquariums which was
later on dissipated to below MRL value. Diuron
is also highly toxic to aquatic invertebrates.
Sulfosulfuron possess higher solubility in water,

Aquatic plants play a pivotal role in aquatic ecosystem because they provide food, nutrients and
habitat to aquatic organisms. Unfortunately,
some aquatic plants often become a problem in
stopping the use of water and threaten the
structure and function of diverse native aquatic
ecosystems. In India, Typha angustata,
Ipomoea aquatica, Nelumbo nucifera, Salvinia
molesta Ceratophyllum demersum, Eichhornia
crrassipes,
Alternanthera
philoxeroides,
Hydrilla verticillata, Vallisneria spiralis, Chara
spp., Nitelia spp., Potamogeton spp. are
predominant than that of other aquatic weeds in
aquatic eco-system of India (Shushilkumar,
2011).

Herbicide Residues in Water System and Control of
Aquatic Weeds
The increasing use of herbicides with high
potential
mobility
may
pose
serious
environmental problems through
offsite
transport (Table 1). Ultimately, leaching and
transport of herbicides may not only result in
low efficacy, but also contaminate water
sources. The most often detected herbicides
above the prescribed maximum residues limits
are 2,4-D, atrazine, cyanazine, carbaryl,
simazine, bromacil, diuron, diazinon, prometon,
metolachlor, dinoseb, picloram, metribuzin,
VOLUME NO. 14, ISSUE NO.07
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which implies a high potential for movement in
soil as determined by several researchers
(Fletcher, el., 1994). Among all methods of
dispersion leaching is considered as the main
cause of groundwater contamination by
herbicides (Sondhia and Yaduraju 2006;
Sondhia et al., 2007).
Historically, various control technologies
have been used to manage infestations of all
aquatic weed species, including biological
control. Numbers of herbicides have been tested
in many countries to control water hyacinth and
other aquatic weeds but yet no chemical has
been deployed so far which can control all
aquatic weeds. Therefore, it is essential to know
weed species, appropriate herbicide and their
rate and time of treatment. However, Successful
attempts have been made to control water
hyacinth and water fern by use of exotic weevil
Neochetina spp. and Cyrtobagaus salvinae in
different parts of India but for several other
aquatic weeds, suitable bio-agents are not
available. Physical methods are suitable only for
small scale infestation but when applied in large
water bodies become ineffective due to high cost
and re-growth. Therefore, chemical control has
become the only option to control aquatic weed
problem and it has been practiced against
aquatic weeds since long time in India but it is
not prevalent. This article reviews the
persistence and pollution potential of some of
herbicides in aquatic system.

Pollution Potential of Herbicides
The pollution potentiality of any herbicide is
generally based on their solubility factor in
water body. If the solubility of a particular
herbicide in water is greater than 30 mg L-1, it
can be considered as a potential pollutant.

Effect of Herbicides on Non-Target Species
Herbicides can also be toxic to fish. According to
the Environmental Protection Agency (EPA),
USA, studies showed that trifluralin, an active
ingredient in the weedkiller 'Snapshot, “is highly
to very highly toxic to both cold and warm water
fish (Koyama 1996). The weed-killer
"glyphosate" was also acutely toxic to fish
(Folmar et al. 1979) and aquatic
invertibrates.
Most
of
the
glyphosate
formulations have been banned and not in use
in water bodies for instance in Australia because
of their toxic effect have found on tadpoles and
some extent on adult frogs.

Effect of Herbicides on Quality of Water
Herbicides are the predominant detected
chemical pollutants in water. 2, 4-D increased
pH, EC, carbonates and free CO2 after treatment
at 1.0-2.0 mg/kg dose but the dissolved oxygen
decreased and the 2, 4-D residues become nondetectable after 42 days (Table 2).
Table 2: Summary of persistence of herbicide residues in
water

Table 1: Herbicides reported being accumulated in the
aquatic life
Name of
herbicide
2,4-D

Paraquat

Triclopyr
Ametryne

April, 2018

Name of
the
herbicid
e
2,4-D

Persistence in
water
(days)/concentr
ation
120- lake water
(DT 100)
Paraquat 4-7 (DT 90)

Concentration in fish/plant
Fish: Tilapia (60 DAS) 2.17 - 31.22 μg g-1
(depending on the rate of application of
2,4-D to water body for the control of
salvinia)
Fish: Tilapia (60 DAS) 0.386 -1.160 μg g-1
(depending on the rate of application of
2,4-D to water body for the control of
salvinia)
Plant: Chara: 2.3 μg g-1Spirogyra: 1.3 μg
g-1
Clams and Cray fish - Traces
Fish: Clarias lazera: 43 ng g-1:Bagrus: 33
ngg-1
Tilapia nilotica 36 ng g-1

Name of
the
herbicid
e
Butachlor

Persistence in
water
(days)/concentr
ation
3 months (DT
100)
Diuron
Days – weeks
(DT 100)
Metsulfur 84 (at high
on
conc.)
methyl

Imazapy <0.5(half life)
re
Glyphos 12-60 (pond
ate
water)- (DT 100)
Values in parentheses indicate percent dissipation of
applied herbicide
Source: Durgadevi, K. M. et al. (2011)

Effect of Herbicides on Microbial Activity
Microorganisms are mainly responsible for
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degradation of herbicides in soil, fresh water
and sediment systems (Sharpee, 1973).
Therefore, differences in microbial population
can bring about significant variation in the
persistence of the applied herbicide. Population
of bacteria, fungi and actinomycetes are very
much less (1.00 million-1) in water systems
compared to garden land soil (KAU, 1994).
This could be the major factor responsible for
high persistence of herbicide residues in the
water bodies.
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Introduction

affect wild insect pollinators and various other
species to turn down. The mentioned practices
such as destruction of hedgerows and rough
verges, which destroyed many natural food
sources and nesting sites of wild pollinating
insects. Generally, it has been concluded that
habitat degradation, pesticide misuse, diseases
and intensive cultivation of lands may be the
causes of decline in managed honeybees and
wild pollinators (Gallai et al., 2009). At present,
it is grown in the area of about 1.8 lakh ha.
(Duhoon, 2001). In addition, it is cultivated to a
limited extend in Ethiopia, South Africa, West
Indies, Zimbabve and India. In India, it is
mainly cultivated in tribal pockets of Madhya
Pradesh, Orissa, Maharashtra, Bihar, Karnataka
and Andhra Pradesh. It is also grown sizeable
area in certain region of Arunachal Pradesh,
Gujarat, Uttar Pradesh, Tamil Nadu and
Rajasthan. Niger although considered as a
minor oilseed, is very important in terms of
quality and taste of its oil and export potential

Niger (Guizotia abyssinica Cass) is a minor oil
seed crop and basically a tribal belt crop. Niger
known by the indigenous names of many
different, but the most commonly as ramtil,
jagni or jatangi (Hindi), ramtal (Gujarati),
karale or khurasani (Marathi), uhechellu
(Kannada), payellu (Tamil), verrinuvvulu
(Telgu), alashi (Oriya), sarguza (Bengali),
ramtil (Punjab) and sorguja (Assamese) in
various parts of the country (Rao and
Ranganatha, 1989). The natural habitat of
pollination is disturbed due to various reasons
and the vegetation is on the way out now a day’s
worldwide across any country. Agriculture plays
a vital role on its last legs native pollinators and
elimination of pollinator habitats with the use of
excess
agricultural
chemicals
including
(pesticides, herbicides, fertilizers and others
etc). Now a day, the intensive vegetation an
forests is declining and this may perhaps may
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(Rajpurohit, 2011). Honeybee pollinators are
estimated to be involved in producing up to 30
% of the human food supply directly or
indirectly, farmers rely on managed honeybees
throughout the world to provide these services.
Honeybees are responsible for 70-80% of insect
pollination. The contribution of managed
honeybee pollination to crop production and
quality has been estimated to be more than the
value of honey and wax production.
Looking on significance in terms of oil
extraction, which having high medicinal values
but knowledge of the diseases of this Niger crop
merits attention, Niger is a crop of dry areas
grown mostly by tribal in interior places due to
which desired attention has not been given.
Now the crop is gaining importance and studies
are being made on to ascertain there is
tremendous contribution of honey bees (Aphis
mellifera) and many other insect pollinator,
flies and butterflies in increasing the seed yield
of Niger crop at the time of flowering (due to
pollination) and its ultimately maximizes the
income of farmers due to seed yield increase
Sandipan et al., 2015ab. Therefore, it is very
essential to document about the role of
honeybees as a pollinator in increasing the seed
yield in Niger crop.
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gossypii
Glover),
leafhopper
(Amrascabiguttulabiguttula Ishida), Mealy bug
(PhenococcussolenopsisTinsly) and stink bug
(Acrosternumhilare Say) is found higher in BT
cotton as compared to non BTcotton (Laxmanet
al. 2013). When BT cotton and non BT cotton
are grown around each other, the pollen of BT
cotton could be dispersed into the environment.
Out- crossing found to be highest within the
central test plot where progeny from nontransgenicplants, immediately adjacent to
transgenicplants, had resistant plant progeny at
frequencies up to 10.48%. Dispersal frequency
decreased significantly and exponentially as
dispersal distances increased (Zhang et al.2005)
Here we concluded that (1) Insect resistance
problem can be minimized to some extent by
many integrated approaches like using Refuge
crop, insertion of more than one resistant
genes,(2) Tissue specific expression of Cry
proteins using specific promoter specifically
expressing in fruiting parts will be desirable for
enhancing the efficacy of Bt cotton in India, (3)
Cost of seed should be minimize as it also helps
in problem of illegal Bt varieties.

BT cotton is genetically modified cotton crop
that expresses an insecticidal protein whose
gene has been derived from a soil bacterium
called Bacillus thuringiensis, commonly
referred as BT. Many subspecies of
Bacillusthuringiensis are found in soils and in
general known to be toxic to various genera of
insects but safe to other living organisms. Bt
was first discovered by Japanese scientist
Ishiwata in the year 1901. BT cotton work as a
boon for cotton farmers as it control the main
problem of boll worms. But now a day's several
problems are faced regarding BTcotton such as:
(1) Refuge Crop, (2) Development of resistance
in insects,(3) Low BT Toxin level,(4) Change in
pest complex,(5) Genetic Pollution, (6) Health
Hazards,(7) Illegal Cultivation of BT Cotton,(8)
High cost of cultivation, (9) Effect on soil
rhizospere.
The expression of Cry1Ac protein content
remains high in leaves followed by squares and
bolls, respectively at 55-85 days after sowing
(DAS).
Cry1Ac
expression
decreased
consistently as the plants as tend to maturity.
The toxin expression in boll rind, square and
ovary of plant is found to be inadequate to
confer full protection to the fruiting parts as it is
below the critical expression level of Cry1Ac is
1.9 ug/g in tissues (Devi et al,2014). When the
larvae of Helicoverpaarmigera is fed with BT
cotton
plant
parts,
mortality
of
Helicoverpaarmigera larvae was higher on
leaves compared to squares to BT hybrids.
Further, the mortality of early larval instars was
higher compared to older instar larvae on both
leaves and squares of BT hybrids which reveal
that resistance to BT toxin increased in H.
armigera larvae as it tend to maturity
(Mahalakshmiet al.2014)
The difference between pest populations is
observed when BT and non BT cotton grown
together. The infestation level of whitefly
(BemisatabaciGennadius),
aphid
(Aphis
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potential to improve yield (Veldeet al., 2017).

The green revolution is the most celebrated
moment in the history of agriculture. The
quantum jump in the yield of rice and wheat
during green revolution was achieved when
varieties containing Reduced height-1 (Rht-1)
were developed. The beneficial effects of these
dwarfing alleles were by two ways: first, they
prevented excessive stem elongation growth
even when high nitrogen is supplied that lead to
the prevention from crop lodging. Second, they
allow a higher proportion of photosynthate
partitioned to the economic part that is in grain
by increasing the number of grains within the
spikelets of spike. The most widely used Rht
gene has two mutant alleles Rht-B1b and Rhtd1b which were present in almost 70% of wheat
cultivated worldwide (Evans, 1998). Both of
these homoeoalleles were originated from the
same Japanese variety, Norin-10.
Gibbrellic acids are the plant hormones that
promote stem elongation and seed germination.
The central regulators of gibberellic acids
signaling pathway are nuclear-localized DELLA
proteins that tends to repress GA-responsive
growth through their binding with transcription
factors (Thomas et al., 2016). GAs prevents the
DELLA mediated growth repression by
targeting rapid degradation DELLAthrough a
GID1-GA receptor-mediated signaling pathway.
The Rht-1 dwarfing mutant alleles (Rht-B1b and
Rht-d1b) are known to reduce stem elongation
by causing partial insensitivity to GAs.
Although, DELLA mediated regulation of
growth and development has advanced rapidly
in Arabidopsis, its role in cereals has received a
little attention till date. Utilization of these
advancements in research in Arabidopsis to
cereal crop is a major challenge. Phylogenetic
studies showed that DELLA-related DGLLA
proteins exist in cereals but not in Arabidopsis.
Therefore,
a
deeper
investigation
in
understanding the molecular basis of DELLA
proteins functions in cereals keeps a greater
April, 2018

Roles of DELLA Proteins in Processes Influencing
Cereal Yield
The roles of DELLA proteins are many more
than the well characterized effect on stem
elongation. It helps plant in adaptation to
adverse environmental conditions. Generally,
DELLA proteins accumulation suspends the
growth activities and focuses the resources of
the plant on tolerating the stress. For example,
submergence tolerance in rice is also act of
DELLA accumulation in plant cells. DELLA
promotes tillering, influence time of flowering.
The male sterility and elongation of stamen
filaments for ease of emasculation are crucial for
a successful hybrid development programme
and both these are influenced by DELLA
proteins. DELLA proteins are also known to
enhance seed dormancy that helps in preventing
premature germination of grains that are
ripening in the panicle, thereby protecting seed
quality. In addition to these DELLA are also
known to be involved in responses to potassium
and phosphorous deficiencies, salt stress and
shed avoidance.

Recent advances in DELLA mutation creation and
screening
In major cereal crops like wheat, rice, maize and
barley several DELLA mutants have been
identified. These mutants represent a rich
genetic resource for cereal breeding and are very
important in revealing the interaction with
downstream targets. Gene suppressor screening
are mainly done for the traits which are easy to
phenotype like plant height, if the use of high
throughput phenotyping is done the screening
for other relevant traits like flowering and
anther extrusion can be done.

56

VOLUME NO.14, ISSUE NO.07

ISSN No.:2321-7405

Conclusion

References

DELL proteins act as master regulators of
growth and development in angiosperms. It is
conserved across several plant species and has
profound effect on cereal yield. By modifying
the level of DELLA in cells both positive and
negative effects on yield contributing traits can
be done. It can be concluded that DELLA
mutants have been utilized in cereal breeding
for past 4-5 decades even so, insights into its
molecular
mechanism
remains
limited
compared to its knowledge in Arabidopsis.
Nevertheless, the new efficient and targeted
tools and resources are now available to open
the new avenue to utilize its potential in on
creasing the yield of cereal crops.

Evans LT. 1998. Feeding the ten billion: plants and
population growth. Cambridge University Press.
Thomas SG, Blazquez MA, Alabadi D. 2016.
DELLA proteins: Master regulators of
gibberellin responsive growth and development.
In: Hedden P, Thomas SG, eds. The gibberellins.
Annual Plant Reviews, Volume 49. Chichester,
UK: John Wiley and Sons, 189–228
Van De Velde K, Chandler PM, Van Der Straeten
D, Rohde A.2017. Differential coupling of
gibberellin responses by Rht-B1c suppressor
alleles and Rht-B1b in wheat highlight a unique
role for the DELLA N-terminus in dormancy.
Journal of Experimental Botany 68, 443–455

32. GENETICS AND PLANT BREEDING

African Rice Proteasome Allele: A Good Source for
Thermotolerance in Rice
Om Prakash Patidar and Subhash Chand
Division of Genetics, IARI, New Delhi-110012

Introduction

resource, it is essential to understand the
molecular basis of adaptational thermotolerance
in O. glaberrima. In a study, researchers have
identified a major quantitative trait locus (QTL)
for
thermotolerance
in
African
rice
(Oryzaglaberrima), Thermo-tolerance 1 (TT1),
which encodes anα2 subunit of the 26S
proteasome involved in the degradation of
ubiquitinated proteins. Ubiquitylome analysis
indicated that OgTT protects cells from heat
stress through a more efficient elimination of
cytotoxic denatured proteins and more effective
maintenance of heat-response processes than
achieved with OsTT. Variation in TT1 has been
selected for on the basis of climatic temperature
and has had an important role in local
adaptation during rice evolution. In addition,
they found that overexpression of OgTT1 was
associated
with
markedly
enhanced
thermotolerance in rice, Arabidopsis and
Festucaarundinacea (Li et al., 2015). It can be
concluded that TT1 has great potential for
thermotolerance improvement in cultivars of
cruciferous vegetables and graminaceouscrops
such as wheat. This discovery may lead to an
increase in crop security in the face of the

Global warming is causing increase in
temperature rapidly for over last two decades.
Heat stress is reported to lead to severe cropyield losses and reduced milling quality and is
predicted to result in food crises in the future
(Lobellet al., 2011). Optimal temperature of
grain filling and seed setting in rice ranged from
22°C to 28°C. Short episodes of heat stress
during flowering period could induce the failure
of pollination caused by the poor theca
dehiscence, and result in significant declines of
seed number and grain yield (Jagdishet al.,
2010). Heat stress during grain filling stage
could reduce assimilate supply from shoot to
grain, shorten grain filling duration, and
eventually decrease grain weight and yield.

African rice as a source of gene
African rice (O. glaberrima), a recently
domesticated tropical crop that has developed
delicate mechanisms for adapting to high
temperature, represents a valuable gene
resource for breeding heat-tolerant crops (Sarla
and
Swamy,
2005).
To
improve
thermotolerance in crops using this unexploited
VOLUME NO. 14, ISSUE NO.07
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ongoing threat of global warming
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Introduction

shaped, large and white and about 4 cm in
diameter and contain five long tubular petals
which are found blooming during August to
September.

Ivy gourd (Cocciniaindica), also referred to as
little gourd, baby watermelon, gentleman’s toes,
is a beneficial vegetablein fact a storehouse of
several health promoting Nutrients, vitamins
and Minerals. This is found growing in sundrenched protected place along with a sandy
soil. It is an exotic vine belonging to the family
Cucurbitaceae, in the genus Coccinia Wight
&Arnis smooth, ovoid to ellipsoid berry which is
rich in Iron and Vitamin B2and is attributed
with neutraceutical properties. It is used in
various food items and is very useful in Fatigue,
Protects the Nervous System as well as
Maintains a Healthy Metabolism. Ivy gourd is
widely distributed in tropical Asia and Africa
growing throughout India especially in warmer
and humid climatic conditions.

Fruit
Ivy gourd is smooth, ovoid to ellipsoid in shape
and thus small they are usually known as
“berry”. Its dimensions are 60 mm long by 15-35
mm in diameter. Skin is smooth along with
variations of green and white. It is green with
longitudinal stripes when young turning bright
red when ripe. The clear white flesh of the fruit
looks like the appearance as well as taste of the
cucumber, showing numerous seeds. The flesh
is equally crispy as well as tasty in texture
having a slightly bitter aftertaste.

Nutritional facts of Ivy gourd
The young leaves and shoot tips of ivy gourd are
used in Asia for cooking purpose, while the fruit
of Cocciniaindicais used for culinary purposes
as a vegetable. It has a good amount of
nutrients, vitamins and mineral. Consuming
100 grams of ivy gourd supplies, 1.4mg of Iron
1.6g of total dietary fiber, 40 mg of Calcium and
30 mg of potassium (Bhelet al., 1993).
Every part of this plant is valuable in
medicine and various preparations which have
been mentioned in indigenous system of
medicine for skin diseases, bronchial catarrh,
and bronchitis and Unani systems of medicine

Plant
Ivy gourd is a dioecious perennial climbing
herbaceous vine sized 3 m (9 ft 10 in) tall which
is found growing in a sun-drenched protected
place. Normally it prefers sandy soil. There are 2
varieties available- bitter variety available in the
forests and the sweet variety cultivated as
vegetable and used for culinary purpose. It has
got tuberous root systems with green stems.
Leaves are palmately simple along with five
lobes upper surface of the leaf is hairless, while
the lower is hairy. Flowers are usually star-
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(Bhelet al., 1993).
5.

Health benefits of Ivy Gourd
1.

2.

3.

4.

Help to lower Blood sugar level: Since
ancient times ivy gourd has been used as an
Ayurvedic medicine for diabetes in India
and Sri Lanka. Long slender stem tops and
young leaves are cooked and consumed as a
potherb and added to soups. Green fruits
are used either as salads or cooked and
mixed to curries. Research showed thatthe
administration of fruit extracts (200mg/kg)
for 14 days reduced the blood glucose level
of the diabetes induced animals as
compared to diabetic control group. There
was significant decrease in the blood
glucose level in the 7th [p<0.01] and 14th
[p<0.001] days of the diabetes induction,
showing anti diabetic effect of the concern
fruit.
Fatigue: Ivy gourd consists of 1.4 mg of
Iron which is 17.50% of the daily
recommended value. So, the inclusion of Ivy
gourd in your diet keeps you fit, healthy,
and energetic, both internally and in your
external life. Iron deficiency may often
cause body weakness, severe fatigue and
other related health ailments. People
lacking iron cannot perform normal
functions in an optimal way.
Obesity: Research showed that the ivy
gourd root possessed an anti-obesity
property. It acted directly on pre-adipocytes
by preventing their differentiation through
down-regulation of at least the key
adipogenic transcription factor-PPARγ. The
presence of possible anti-adipogenic agent
in this plant might be appropriate to its use
to improve metabolic diseases induced by
obesity, in addition to having a blood sugar
lowering effect.
Protects the Nervous System: Vitamin
B2 is a water soluble vitamin. Body needs a
daily dosage of it since it cannot be stored in
the body. It plays a major role in energy
production and symbolizes an essential
nutrient in our diet. Ivy gourd, with its
nutrients, vitamins, and antioxidants help
in strengthening the nervous system. Ivy
gourd help in dealing with numerous
nervous related problems such as
Alzheimer’s disease, epilepsy, numbness,
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multiple sclerosis, anxiety.
Maintains a Healthy Metabolism: Ivy
Gourd which contains thiamine is
transported in the blood and plasma and
then used by the cells to convert energy. Ivy
gourd consists of 0.07 mg of Vitamin B1
which is 15.83% of the daily recommended
value. Thiamine found in Ivy gourd also
plays an important role in the manufacture
of red blood cells, which are used for
constant energy. Since thiamine as well as
other B vitamins is naturally energy
boosting and essential to create ATD from
foods.
Ivy
gourd
consumption
in
supplement form is also sometimes given to
patients to help correct metabolic disorders
related with genetic diseases.
Kidney Stones: Kidney stone is in fact
crystallized form of calcium as well as other
minerals deposited within the human
urinary tract. Most typical form of kidney
stones is oxalate stones. Before, it was
supposed that higher consumption of
calcium intake or high calcium absorption
may result in kidney stones; however the
modern research proves that higher dietary
calcium intake reduces the chance of kidney
stones significantly. In short dietary
calcium present in Ivy gourd does not result
in kidney stones but in fact excess calcium
present in water leads to kidney stones.
Other factors like high oxalate consumption
of leafy vegetables like spinach and less
fluid consumption may result to kidney
stones. Frequently consume ivy gourd to be
far away from Kidney stone.
Fiber keeps the digestive tract
healthy: Main benefits of fiber rich diet are
improving the health of the digestive
system. Dietary fiber plays an important
role in increasing the weight and size of
your stool and softens it. Frequent
consumption of Ivy gourd is important to
add bulk to the faeces. Increased fiber
intake benefits a number of gastrointestinal
disorders including the following: duodenal
ulcer, hemorrhoids, gastro esophageal
reflux
disease,
constipation,
and
diverticulitis. Soluble fiber slow down the
rate of digestion, which is usually
overridden by insoluble fiber, which does
not absorb water and speeds up the time
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weakness, vomiting and worm infestation,
gastro – intestinal disturbances, purifies
blood, dysentery, curbs infection in the
body, effective against long-lasting cough
and cold and provides good results for
bronchitis and asthma.
10. Stem infusion is given for vertigo, the roots
used for high fever, the leaves for skin
complaints in Moluccas.
11. Fresh or dried roots are crushed, boiled and
used for stabbing pain and kidney
infections in Ethiopia.
12. Fresh cotton wad dab in a boiled
preparation of crushed, fresh or dried leaves
is used to treat snake poison in the eyes in
Somalia.

that food passes through the gut and keeps
our digestive system healthy.

Other Traditional uses and benefits of Ivy Gourd
1.

2.

3.
4.

5.
6.

7.
8.
9.

From ancient times ivy gourd is used as
anti-inflammatory, anticonvulsant, wound
healing, bronchial inflammation, antiulcer,
coughs, purgative, respiratory mucosae,
antiemetic,
astringent
poultice
and
treatment of diabetes mellitus, gout and
skin diseases, asthma and antipyretic.
The leaves of Cocciniaindica is heated
mildly and wrapped around the place of
swelling to reduce swelling and pain
associated with it.
To reduce high blood pressure and to treat
abscesses, fruits, stems and leaves are used.
Leaves when mixed with gingelly oil
(sesame oil) is used to treat ring worm,
psoriasis and itch, when mixed with ghee to
cure sore, skin diseases, cutaneous
eruptions of small pox.
Leaves are used for treating bronchitis,
burns, skin eruptions, syphilis and
gonorrhea, jaundice and rheumatism.
Juice of the leaves, stem and roots serve as
a cure for intermittent glycosuria, diabetes,
sore-tongues,
intermittent
glycosuria,
enlarged glands earaches, and skin diseases
like pityriasis and also treats urinary tract
infection, other related troubles.
To alleviate pain in joints, skin lesions,
apthous ulcers and diabetes, root tubers are
used.
Green fruit are chewed to cure sores on
tongue and the dried fruit are used to
remove eczema.
Coccinia powder is used for treating liver
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Prelude

areas of insect’s phenological and physiological
development. In the process of evolution,
Diapause has evolved as a virtual boon for
survival strategy for the holistic development of

Insect seasonality and diapause remain one of
the most neglected and inadequately studied
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these attributes may carry over to post-diapause
periods as well, and certain features offer
benefits that can be used to enhance pest
control strategies (Denlinger 2008). These traits
can be harnessed in an effective manner by
inducing diapause at the wrong time or breaking
it prematurely. To, make this phenomenon
realistic, there is a need to formulate effective
protocols for induction and termination of
diapause in a practically feasible manner. Both
environmental and physiological cues, which
initiate and terminate diapause need to be
thoroughly understood as there are many
photoperiodic clock mechanisms which remain
tantalizingly elusive.

insects, contributing to their dominance and
abundance on planet Earth. Insect diapause
merits attention for a varied number of reasons.
Understanding the environmental physiology
and molecular mechanism governing insect
diapause can be a ground-breaking discovery in
successful and sustainable insect pest
management.

Why Diapause?
Diapause serves as a yardstick to understand the
seasonal biology of an insect, which in turn
helps in formulating effective pest management
strategies. It can also be judiciously
implemented in manipulating domesticated
species in pollination and silk production. As
there is a wide knowledge gap in understanding
the diapause status of the commercial silk insect
"Bombyxmori” and a farmer’s friend – honey
bees. It can also play a key role in elucidating
predictive models for forecasting pest
abundance.
In recent times, there is a larger demand for
biocontrol agents among a large community of
progressive farmers. But, the biocontrol
production units are very meager in number
and are unable to meet the demands of farmers
due to failure in understanding the diapause
status of major biological agents. Diapause
research can be a great initiative to design a way
for increasing the shelf life of biological control
agents which can facilitate in synchronized
production in unison with pest occurrence.
Cryopreservation of insect stock can come in
handy if diapause is properly understood.
There is also a constant talk about one of
the major usefulness of insect diapause studies.
Denlinger (2008) has stated that insect
diapause may provide insights into questions on
aging, obesity and disease transmission, and
diapausing insects might offer a potentially rich
source of pharmaceutical agents that may
contribute to an improvement of human health.

Chemicals in diapause Manipulation
There are very few studies which have touched
upon physical manipulation of diapause
through external applications of chemical
agents. In Pierisbrassicae, an injection of
mescaline sulfate or lysergic acid diethylamide
(LSD) during the photosensitive period of larval
development suppresses diapause induction
(Vuillaume&Berkaloff 1974).
‘Ouabain’, an inhibitor of active transport of
certain inorganic cations, can cause an adult
female of Bombyxmori to produce nondiapausing rather than diapausing eggs (Takeda
& Hasegawa 1975), apparently by blocking the
release of diapause hormone from the
subesophagealganglion.
The
imidazole
derivative KK-42 is capable of averting the
pharate first instar larval diapause in the gypsy
moth (Bell 1996; Lee & Denlinger 1996), but the
precise mode of action for KK-42 remains
unknown. Thus, it is evident that there are no
recent studies which have come up with new
molecules for effective regulation of this
dynamic phenomenon.

Conclusion
Understanding diapause and its regulation have
always been the lynchpin for a better
understanding of insect’s phenology and
seasonal patterns of their distribution. Future
studies, in particular, should identify triggers for
induction and termination of diapause and
develop methods to better identify diapausing
individuals. As a constraint for development,
diapause offers a unique opportunity to explore
regulatory mechanisms that sequentially halt

Exploitation of diapause traits for pest
management
Diapausing insects are, in numerous ways,
physiologically distinct from their nondiapausing counterparts. They may, for
example, have more fat reserves, be colder
tolerant, be better protected against diseases,
and be more resistant to water loss. Some of
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and reinitiate development in whole organisms
and also in each and every cell. Recent
breakthroughs in molecular biology have
provided a new tool chest enabling us to make
quantum leaps forward, and the fine collection
of diapause papers that have appeared over the
past few years hopefully portends a new era for
diapause research that will be replete with
significant new understandings of this
fascinating question.
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alleviate these constraints.

A living cell is a complex chemical bioreactor in
which several self-regulating highly couple
enzymes-catalyzed reaction and selective
membrane transport occurs. Metabolism is the
set of life-sustaining chemical alteration within
the cells environments. These enzyme-catalyzed
reactions permit organisms to develop and
reproduce, sustain their structures, and respond
to their environments. Metabolism is usually
divided into two categories. Catabolism, that
breaks down organic matter and harvests energy
by way of cellular respiration, and anabolism
that uses energy to construct components of
cells such as proteins and nucleic acid.
Metabolic engineering is the use of genetic
engineering to improve the metabolism of an
organism. It can involve the optimization of
existing
biochemical
pathways
or
the
introduction of pathway components, most
commonly in bacteria, yeast or plants, with the
goal of high-yield production of specific
metabolites. Metabolic engineering specifically
hunt for various mathematically models for
these networks, calculate a yield of useful
products, and pin point parts of the network
that restrict the production of specific
metabolites. Genetic engineering techniques can
then be used to adjust the networks in order to
April, 2018

Fig.1: Different gateway open from Metabolic
engineering
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Metabolic Fluxes

Application of metabolic engineering:

endogenous pathways to identify the best
intervention points in pathway.
2. Identifying and sourcing the genes that can
be used to alter the target metabolic
pathway.
3. Expressing those genes in such a ways as to
produce a functional enzymes in a relevant
context.
The development of molecular biological
techniques for DNA recombination introduced a
new dimension to pathway modification in
metabolic engineering. As such, metabolic
engineering stress on metabolic pathway
integration and relies on metabolic fluxes as
determinants of cell physiology and measures of
metabolite control. The combination of
analytical methods to compute fluxes and their
control with molecular biological techniques to
implement genetic modifications is the essence
of metabolic engineering. As the volume of such
measurements is expected to grow exponentially
with the introduction of technologies yielding
enormous volumes of information (e.g., genechip), methods that extract the essential
features of such data will become significant.
These information facilitate the analysis of
various metabolite and other interconnection in
networks, thus aiding in the accomplishment of
the goals of metabolic engineering. In metabolic
engineering, instead of directly deleting and/or
over expressing the genes that encode for
metabolic enzymes, the current focus is to target
the regulatory networks in a cell to efficiently
engineer the metabolism.

1.

Reference

Metabolic Flux is defined as ‘the rate of channel
of molecules, through a specified metabolic
pathway’s. It is the rate of turnover of molecules
through a metabolic pathway. Flux is control by
the enzymes concerned in a pathway. Within
cells, control of flux is critical for all
intermediate metabolites to regulate the
metabolic activity under diverse circumstances.

Goal of metabolic engineering:
The ultimate goal of metabolic engineering is to
use these organisms to obtain valuable
substances on large scale in a cost effective
manner. Current examples include producing
beer, wine, cheese, pharmaceuticals, and other
biotechnology products.
Some of the common strategies used for
metabolic engineering are
1. The quantitative analysis of the metabolism
can be done through rigorous examination
of experimental data during fermentation
and theoretical calculation using techniques
such as Metabolic Flux Analysis (MFA),
Metabolic Control Analysis (MCA) etc.
2. The redesigned optimal metabolic pathways
are
implemented
into
certain
microorganism to acquire maximum
productivity through suitable recombinant
DNA technologies.
3. Heterologous gene expression and enzyme
engineering.

2.
3.
4.

Enhancement of yield and productivityamino acid.
Production
of
novel
compoundspolypeptides.
Extension of substrate range-ethanol from
xylose.
Developments of novel biosynthetic routesimproving cell growth and fermentation
kinetics.
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In practice, there are at least four major
challenges that need to be overcome:
1.

Gaining

enough

knowledge

of

the
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Genome Editing Tools: A Designer Nucleases
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providing homologous sequences for homologydependent repair (HDR). Some engineered
animal viruses such as lentiviruses, adenoassociated
viruses,
recombinant
adenoassociated viruses and adenoviruses (AdVs) and
plant viruses such as RNA viruses, tobacco rattle
virus (TRV) and single-stranded DNA (ssDNA)
viruses called geminiviruses have been used as
genome-editing devices that act as delivery
vehicles of SSNs (Miglani, 2017).
Zinc finger nucleases (ZFNs) are a class
of engineered DNA-binding proteins bearing
multiple zinc finger domains that, together, are
capable of recognizing a specific sequence of six
to nine consecutive nucleotides within the
genome of a particular organism. It is fused with
nuclease domain derived from the FokI,
restriction endonuclease. It can cleave both
DNA strands when two nuclease domains unite
to form a functional endonuclease. Those
facilitate targeted editing of the genome by
creating double-strand breaks in DNA at userspecified locations.
Transcription activator-like effector
nucleases (TALENs) consist of an engineered
specific TALE DNA binding domain and a Fok I
cleavage domain. The customizable TALE
(Transcription activator-like effectors) DNA
binding domain, composed of several nearly
identical tandem repeat arrays, can target any
given sequence according to a simple repeat
variable
di-residue
(RVD)-nucleotide
recognition code (Chen and Gao, 2013).
Clustered
Regularly
Interspaced
Short Palindromic Repeats-Cas9 (CRISPRCRISPR-associated protein 9): The sgRNA
(single guide RNA) is a synthetic RNA with a
length of about 100 nt. Its 5′-end has a 20-nt
sequence that acts as a guide sequence to
identify the target sequence accompanied by a
protospacer adjacent motif (PAM) sequence,
which is often the consensus NGG (N,
anynucleotide; G, guanine). The loop structure

Genome editing also known as Genome editing
with engineered nucleases (GEEN) means it is
an ability to perform controlled changes in DNA
like insertion, deletion or replacement in the
genome of living organism using specific
nucleases or molecular scissors (Weinthal and
Gure,2016).

Principle of genome editing
The basis of genome editing depends on the
formation of DSBs at specific loci and triggering
DNA repair mechanisms. DSBs can be induced
by synthetic nucleases, which is the combination
of the bacterial type IIS restriction endonuclease
FokI nuclease subunit with a synthetic DNAbinding domain. The induced breaks are
repaired through non homologous end joining
(NHEJ) or homologous recombination (HR)
resulting in site targeted mutations.
The precise and potential GE tools are sitespecific
nucleases
(SSNs),
such
as
meganucleases (MNs), also known as homing
nucleases (HNs), Zinc-Finger Nucleases (ZFNs),
Transcription Activator-Like Effector Nucleases
(TALENs), RNA-guided nuclease (RGN)
systems, the most widely used RGN being the
Clustered
Regularly
Interspersed
Short
Palindromic Repeats - CRISPR associated
protein (CRISPR-Cas), Clustered Regularly
Interspaced Palindromic Repeats (CRISPR)CRISPR from Prevotella and Francisella 1
(CRISPR-Cpf1), DNA-guided nuclease (DGN)
system, Natronobacterium gregoryi Argonaute guide DNA system (NgAgo-gDNA system) (Wu
et al., 2017).
Transposons and Group II intron retrotransposition have also been employed in
genome editing. Some new approaches have
also emerged which are based on antisense
technology and make use of diverse types of
oligonucleotide-linked
nucleases,
triplexforming oligonucleotides, nucleic acid analogs,
peptide nucleic acids, and aptamers for
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the double-stranded DNA and forms a doublestrand break (DSB) at this site. DNA repair
mechanism is initiated by this they may
insert/delete or replaced by other nucleotides.

at the 3′-end of the sgRNA can anchor the target
sequence by the guide sequence and form a
complex with Cas9 (type II nuclease from
Streptococcus pyogenes [Sp].), which cleaves

CRISPR
-Cas9
ZFN

TAL
nucleotide target sequences with single, 3′
unpaired bases (3′ Flap). The two guides bind to
the complementary sequences and the FEN-1
component of SGN recognizes the 3′ flap
structure and guides the Fok1 dimer into
position to generate a double-stranded cut,
which then repairs by non-homologous end
joining after what appears to be an expansion of
the deleted region by a currently unknown
mechanism (Varshney and Burgess, 2016).
NgAgo-gDNA system: NgAgo is an
ssDNA-guided endonuclease, it binds 5’
phosphorylated ssDNA of ~24 nucleotides
(gDNA) to guide it to its target site and makes
DNA DSBs at the gDNA site. DNA as a guide is
more stable than RNA and is easier to operate.
NgAgo differs from the CRISPR/Cas9 system in
a number of ways, e.g., requirement of PAM,
guide size, action, and protein size.

CRISPR-Cpf1: Cpf1 (class II type V
endonuclease) recognizes the thymidine (T) rich region (TTTN) acts as protospacer adjacent
motif (PAM) and creates double-stranded
breaks (DSBs) distal from recognition site, with
four- or five-nucleotide (nt) overhangs. Cpf1
cleaves the target DNA molecule with a single
crRNA (CRISPR RNA) that is shorter than the
sgRNA for SpCas9 (43 nt versus 100 nt). Cpf1
contains not only DSB inducing activity, but also
RNase III activity for pre-crRNA processing
(Zaidi et al., 2017). The DSBs are subsequently
repaired by two major cellular mechanisms,
nonhomologous end joining (NHEJ) and
homology-directed repair (HDR).
DNA
guided
GE
techniques:
Structure-guided endonuclease: SGNmediated genome editing has two components:
a SGN consisting of the FEN-1 enzyme fused
with the Fok1 endonuclease and two 20–60-

CRISPRCpf1

NgAgogDNA
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With this communication we would like to inform you that we have increased
number of pages from June 2017 onward. We did not increase the subscription
charges but proposed to increase from September. However, we did not make
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October 2017) since from October the Volume no. will be 14.
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It was finalized to keep the charges to Rs.500/- for twelve issues (although
the proposal was for Rs.600/- for twelve issues) effective from the
subscription which are received on or after 11.09.2017 i.e.
subscription from October, 2017.
Please note the Readers Shelf will enter into 14th years of its Journey from
October 2017 and the October issue will be issue no. 1 volume no.14.
We hope the readers would appreciate the step taken by the management
for better services from our side. We assure all readers that the step of
increasing the number of pages was taken just to accommodate more and
more articles of readers. You will feel happy to know that now we are
incorporating more than 33 articles per issue which has resulted in reducing
the back log too and the complaint of non publishing of articles have reduced
to a great extent. Your co-operation and support is expected in the same
manner in which it used to be earlier.
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