ISSN No.:2321-7405

VOLUME NO: 15
ISSUE NO: 6
March, 2019
No. of Pages in this issue
68 pages
DATE OF POSTING: 10-11 at RMS, Jodhpur

Contents
1.

Editorial Board

2.

Mukesh Vyas
Dr. S. Ramesh Kumar, Asst. Professor, VIA, Pollachi,
Dr. B. L. Raghunandan, ARS, Anand,
Dr. N.M. Gohel, AAU, Anand

3.

Editorial Office
J. V. Publishing House
15, Gajendra Nagar, Near Old FCI Godown
Shobhawaton Ki Dhani, Pal Road, Jodhpur-342005
Website: www.readersshelf.com
Email: info@readersshelf.com, jvph@rediffmail.com,
readersshelf@gmail.com
Typesetting: Ankita Arpita, Jodhpur
Printed by: Manish Kumar, Manak Offset, Jodhpur

4.

5.

6.

Published by
7.

Smt. Neeta Vyas
For J.V. Publishing House, Jodhpur
RNI No.: RAJENG/04/14700
ISSN No.:2321-7405

8.

Disclaimer: The views expressed in Readers Shelf are those of
author (s) and not of J.V. Publishing House or the Editorial
Board. The Magazine is being published with the undertaking
that the information published are merely for reference. The
readers are informed authors, editors or the publishers do not
owe any
responsibility for any damage or loss to any person for the
result of any action taken on the basis of this work. The
publishers shall feel obliged if the readers bring mistakes to the
notice of publishers.
Readers Shelf is posted through ordinary post and so our
responsibility ceases once the magazine is handed over to the
post office at Jodhpur.

9.
10.

11.
12.

13.

Subscription Charges
Single Copy: Rs.50.00
Annual Subscription: Individual: Rs.500.00
Annual subscription: Institution: Rs. 900.00
© The articles published in Readers Shelf are subject to
copy right of the publisher. No part can be copied or
reproduced without the permission of the publisher.
VOLUME NO. 15, ISSUE NO.6

14.

3

Significance and Challenges of E-Nam ...................... 4
Dr. K. Thomas Felix
Pests of Silkworm ......................................................... 6
Dinesh Rajaram Hegde, J. Alfred Daniel and M.
Mathialagan
Soil less Cultivation of vegetable crops- a New
and Advanced Method for Agriculture
Development ................................................................. 8
Sajal Debbarma*
Insect Parasitoids and their classification ................. 9
J. Alfred Daniel, Dinesh Rajaram Hegde and M.
Mathialagan
Role of Farmscaping in Biointensive Pest
Management ................................................................ 11
Gaurang Chhangani
Cultivation of Stevia ................................................... 12
A. Anjaneyulu, Eggadi Ramesh Vamshi Krishna. S
and Pavan. K
Medicinal and Traditional Uses of Aloe-Vera in
India.............................................................................. 14
Vamshi Krishna, S, Anjaneyulu, A, Pavan Kumar, K
An Outlook Towards the Sleep Studies in Insects
and Their Possible Impact in Pest Managemet ....... 15
Vignesh M,
Modern Techniques of Citrus Fruit Harvesting ....... 17
Premkumariand Neeraja J
Seed Potato Production with Special Reference
to Aeroponics .............................................................. 19
Koushik Saha and Arindam Das
Role of Biofertilizers in Agriculture .......................... 20
Shaukeen Khan and Ram Narayan Ahirwar
Quick Methods for Detection and Identification of
Seed Borne Pathogens in Seed Gene Bank ............. 22
Vinothini N
Soil Solarization: Controlling the Soil Sickness ...... 24
Aakash Mishra, Pawan Kumar Pant and Pallavi Bhatt
Enzyme Activities as Affected by Fertilization,
Organic and Inorganic Amendments in Different
Soils ............................................................................. 26
Srinivasa, D. K.

March, 2019

ISSN No.:2321-7405
26. An Overview on Public Private Partnership ............. 46
I. Venkata Reddy
27. Conservation Agriculture: What is it and why is it
Important for Future Sustainable Food
Production ................................................................... 48
Kiran Pilli
28. Morden Advances in Food Authenticity Testing ..... 51
Dinesh Kumar Yadav
29. Southern Blotting: A useful biotechnological
technique for DNA detection ..................................... 53
Subaran Singh and Supriya Ambawat
30. Concepts of Eradication of Invasive Insect Pests... 55
Anjali M S, Rajashekhar Mandla
31. Insect Pests in Forest Nursery: An Overview .......... 56
Sailesh Chattopadhyay
32. Mega Diversity of Stingless Bees in India-An
Opportunity to Be Earnest ......................................... 58
Anjali M S, Rajashekhar Mandla
33. Mitigation Options for Greenhouse Gases from
Agriculture ................................................................... 60
Rohini, N. Meti., Prakasha, G. and Prathima, A. S
34. Production and Health Benefits of food peptides ... 62
K. Shunmugapriya
35. AGRICULTURAL ADJUVANTS .................................. 64
Manjugouda I. Patil*, Basavarajeshwari R. Mathapati
and Kavita Kotyal

15. Production Technology of Standard
Chrysanthemum.......................................................... 28
Jitendra Kumar Tak*
16. Hydrogel an Advance Technology in Agriculture ... 30
Priyanka Pannu
17. Nanotechnology in Sustainable Agriculture ............ 31
Priyanka Pannu
18. Climate Change and Its Impacts on Indian
Horticulture and Mitigation Strategies...................... 33
*Jitendra Kumar Tak
19. Changing Pest Scenario in Cotton and Their
Integrated Pest Management (IPM) ........................... 36
Prashant K. Natikar
20. Cultivation Area and Market of Chilly in India ......... 37
Dr. S. Arivarasan and K. Thomas Felix,
21. Different Cool Season Turf Grasses ......................... 39
Gawade Nagesh Vithu
22. Fig Fruit and Its Uses ................................................. 40
Bharathkumar, Netravati and Vivek Anant Revankar
23. Role of Beneficial Elements (Silicon and Cobalt)
in Improving Crop Productivity ................................. 42
Altaf Kuntoji., and Kiran, S.K.
24. Advantages and Disadvantages of Simulation
and Optimization Models ........................................... 43
Neeraja J and Premkumari
25. Role of Plant Quarantine in Pest and Disease
Management ................................................................ 44
Arindam Das and Koushik Saha

1.

AGRICULTURE ECONOMICS

Significance and Challenges of E-Nam
Dr. K. Thomas Felix
Research Associate, Madras Institute of Development Studies, Adyar, Chennai

Introduction

display case their crop online from their
adjacent market and dealers can costing price
from anywhere. In this portal, online trade will
be allowed within the state and inter-state trade
will be likely once all states and mandis are
integrated at the primarily stage. About 25
possessions including onion, potato, apple,
wheat, pulses, coarse grains and cotton, have
been recognized for online trading. To mix a
wholesale mandis from corner to corner from
the country with the online platform, the state
governments have to amend their Agriculture
Produce Market Committee (APMC) Act. eNAM will be realized in different phases with an
aim to assimilate 585 controlled markets across
the country with the common e-market platform

In April 2016 Union Government launched the
pilot of e-NAM. It is an e-trading platform for
the National Agriculture Market. The e-NAM is
a pan India e-trading portal to network existing
APMC and other market yards to create a
unified national market for agricultural
commodities. This portal will provide a single
window service for all APMC related
information and services. e-NAMwill connect emandis in several states and is aimed at
ushering in much needed agricultural marketing
reforms to enable farmers to get better price of
their produce and double their income. It is
designed to create a combined national market
for agricultural commodities. Farmers can
March, 2019
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by March 2018. So far 365 mandis from 12
states have been established approval.

Significance of E-NAM
1.

2.

3.

4.

5.

6.

A major objective of the common market is
to iron out the price differentials that exist
across the country, by curbing the tendency
to hoard, which could lead to moderation of
food inflation.
The initiative will usher in transparency
that will greatly benefit the farmers.
Farmers are often forced to sell at a distress
prices in the closest mandi (market) and the
e-NAM platform will allow them to sell their
produce anywhere in the country. While
farmers will earn more, traders will have a
wider choice and consumers can expect
lower prices
The current state-level APMC laws permit
the first sale of crops after harvesting by
farmers to take place only in regulated
market yards or mandis. It, thus, restricts
the farmer’s universe of buyers to just the
traders licensed to operate in the mandi
under the concerned APMC’s jurisdiction.
Even traders have to procure separate
licenses to operate in different mandis
within the same state. NAM would
essentially be a common electronic platform
allowing farmers to sell their crops to
buyers anywhere in the country and vice
versa. The benefits to buyers be it large
retailers, processors or exporters are
obvious, as they can log into the platform
and source from any mandi in India
connected to it. They don’t need to be
physically
present
or
depend
on
intermediaries with trading licenses in
those mandis.
Horticultural crops such as onions and
potatoes are often sold at varying rates in
different states and a unified market can
help bring a parity in prices.
A farmer in north India can sell his produce
on the NAM to a trader in the west or south
based on price. This will make a significant
difference because there is no state or
national price.

2.

3.

4.

5.

Way Forward
1.

2.

Challenges/Criticism
1.

While buyers would definitely gain from
this portal same could not be clearly said
about the Farmers as Most farmers do not

VOLUME NO. 15, ISSUE NO.6

take their crop to the mandis; they sell off to
the local arhatiya or produce aggregator
even before that. Even the ones who take
would offer a trolley load or two at most —
hardly enough to excite distant buyers
bidding online.
The National Sample Survey Office’s
(NSSO) recently released ‘Some Aspects of
Farming in India’ report shows almost 85
per cent of coconut growers selling their
produce to retailers and dealers in their
immediate neighbourhood. These ratios are
well above 50 per cent in most crops.
The survey data also provides a possible
reason why most farmers lack the flexibility
to even take their crop to the mandis. The
survey data indicates that Farmers procure
most of their Fertilizers, Fodder, and credit
for seasonal agricultural operations from
the local Bania and the credit and other
inputs are given to the farmers on the
condition that they will have to sell their
goods to the local bania.
The biggest challenge will be to bring in
uniformity and rationalization in taxes as
agriculture and the marketing is a state
subject.
Essentially the farmers cannot do away with
the procurement agents whom the
government wants to cut off from the
ecosystem by having a transparent system.”
Even APMC is only a “political platform of
powerful and connected traders”. These
traders own large tracts of land themselves.
This nexus needs to be knocked off.

5

eNAM may become a game changer for
agriculture but States need to deliver by
amending their age old APMC laws. The
government should have centralized APMCs
and put a cabinet rank minister to cater to
commerce part of agriculture.
Farmers can greatly benefit if they were to
find ways for aggregating produce on their
own, bypassing the arhatiya, Local Bania
and even the local mandi in the process.
This
is
where
farmer
producer
organisations and cooperatives can play a
role, by facilitating aggregation and creation
of volumes that is intrinsic to the success of
any
ambitious
virtual
marketplace
experiment.
March, 2019
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3.

In order to reduce the role of Village Bania
in the life of Farmer, we need to improve
the structure of formal source of credit,
Fertilizers and other Agriculture inputs.
While e-NAM Can bring together both
Buyers and sellers at a virtual space
however in order of have adequate physical
connectivity between the Farmer and
retailer (which is a necessity if virtual deal

4.

2.

needs to be transformed into actual deal)
rural infrastructure like roads, warehouses
and cold storage Infrastructure need to be
improved simultaneously.

References
http://www.enam.gov.in/NAM/home/about_nam
.html#
http://sfacindia.com/Nam.aspx

AGRICULTURE ENTOMOLOGY

Pests of Silkworm
Dinesh Rajaram Hegde*1, J. Alfred Daniel 2 and M. Mathialagan3
1

JRF, School of Ecology and Conservation, UAS, GKVK, Banglore-65, 2 SRF, Dept. of Agricultural
Entomology, TNAU, Coimbatore,3 Assistant professor, Sethubaskara Agricultural College and
Research Foundation, Sivagangai-06

Introduction:

after cocoon formation by making a circular
hole.

The protection of silkworm and its host plants
from various kinds of pests is a great challenge
in sericulture. Insect pests are major enemies of
silkworms. It continues to cause damage to silk
industry. It is estimated that the losses due to
pests are to an extent of 15- 20 per cent. The
complexities in the behavior of these pests
warrant a special attention for their effective
management so as to get maximum income
from silk worm rearing

Control measures
Exclusion Method






1) UZI FLY
Occurrence & Symptom:

Physical (using uzi trap)

The uzi fly, Exorista bombycis is a serious endolarval parasitoid of the silkworm, Bombyx mori,
inflicting 10-15% damage to the silkworm
cocoon crop in the premier silk producing states
of Karnataka, Andhra Pradesh and Tamil Nadu.
Uzi fly occurs throughout the year, but severe
during rainy season. Presences of eggs or black
scar on the silkworm body and maggot
emergence hole at the tip of the cocoon are the
typical symptoms of uzi fly attack.
As soon as the uzi fly enters into rearing
house, it lays one or two eggs on each silkworm
larva. After 2-3 days, egg hatches, enters inside
the larva and feed on internal contents for 5-7
days, after which it comes out by rupturing the
larva. The maggot pupates in a dark corner or
cracks & crevices in about 18-24 hours. The
pupal stage lasts for 10-12 days. If the uzi fly
infests at last instar, the uzi maggots come out
March, 2019

Provide wire mesh/nylon net on all
windows/doors.
Provide doors with automatic closing
mechanism.
Provide anteroom at the entrance of the
rearing house.
Keep the leaf in the verandah of the rearing
house and observe for the uzi fly before
shifting leaf into the rearing house.

Dissolve one table in 1 litre of water and keep
the solution in white trays both inside and out
side the rearing house at window base from 3rd
instar onwards up to spinning. Place uzi traps
inside the rearing house/mounting hall after
spinning up to 20 days under close-door
condition to trap uzi flies emerging inside.
Biological
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Release Nesolynx thymus (a pupal
parasitoid of the uzi fly) inside rearing
house on 2nd day of V instar.
After mounting of all spinning worms
transfer the same pouches near the
chandrikes.
After harvesting of cocoons keep the same
pouches near the manure pit.
Two pouches are required for 100 dfls.
VOLUME NO.15, ISSUE NO.6
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Proper disposal of silkworm litter after cocoon
harvest






Separate the silkworm litter from mulberry
twigs.
Do not throw silkworm litter in open
space/litter pit, as it contains hundreds of
Uzi fly pupae. Instead, pack it in plastic
bags and keep for 15 to 20 days to prevent
the emergence of uzi fly from litter.
Alternatively, it can be buried in soil or
burnt immediately.



Other Predators


2. Dermestid beetles
Occurrence & Symptom:



Dermestid beetles, Dermestis ater are known to
attack pierced cocoons in cocoon storage rooms.
The female beetles lay about 150-250 eggs in the
floss of cocoons. The beetles migrate from
cocoon storage room to grainage and attack
green cocoons as well as moths also. Generally
they attack the abdominal region of the moth.
The damage is estimated to be 16.62% on
cocoons and 3.57% on moths.





Management of Dermestid beetles:
Preventive measures



Storage of rejected cocoons and perished
eggs for long period should be avoided.
 Rearing house & cocoon storage rooms
should be cleaned periodically.
 Grainage premises should be cleaned before
& after moth emergence.
 Provide wire mesh to door & windows in
pierced cocoon (PC) storage rooms.
 Wooden articles of storage room & grainage
should be dipped in 0.2% malathion
solution for 2-3 minutes. Trays etc., should
be thoroughly washed & sun dried for 2-3
days before reusing.
Mechanical control: Collect the grubs
and adults by sweeping or by using a vacuum
cleaner, destroy by burning or dipping in soap
water.



Reduviid bug (Sycanus collaris): Incidence
of Reduviid bug was observed from July to
November. Its peak period of incidence
recorded in the month of August
Stink bug (Canthecona furcellata): The
stink bug was observed throughout the
rearing season (June – January). The
reduced incidence of stink bug was
observed in September, October and
January months and higher incidence was
in the month of November.
Wasp (Vespa orientalis): The prevalence of
wasp also followed the same trend of stink
bug. The peak period of wasp infestation
was in the month of November
The red ants are also serious pest in many
areas. It attacks 1st stage worms. The lost
due to red ants are reported to be 5-10%.
They can be controlled with the spray of 2%
Rogor (insecticide) before 15 days of rearing
or burning down their nest well before the
rearing.
Grass hopper attack the 2nd to 3rd stage
worms. Lost due to grass hoppers are
minimal

References
B.K. Singh, N. Tiken Singh, 2010, Muga Silkworm
Seed Organization (MSSO), P-4 Unit,
Mendipathar, East Garo Hills, Meghalaya.
Package of practices of Muga, Eri and Mulberry
Sericulture for North Eastern region of India,
2005, Central Muga Eri Research & Training
Institute, Lahdoigarh, Jorhat, Assam.
Directory of Sericulture Technology 2008,
Karnataka State Sericulture Research and
Development Institute- Bangalore- 560 062.

Chemical control:



and dry in shade.
Spray 0.028% Deltamethrin solution on
walls and floor of PC room once in 3
months.
Sprinkle bleaching powder (200 gm/sq.mt)
all around inner wall of PC room to prevent
crawling of grubs from PC room.

Store pierced cocoons in Deltamethrin
treated bags ie., soak the bags in 0.028%
Deltamethrin solution (1 ltr : 100 ltr water)

Subscribe
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3.

HORTICULTURE

Soil less Cultivation of vegetable crops- a New and
Advanced Method for Agriculture Development
Sajal Debbarma*
Ph.D. Scholar, Department of Vegetable science, G.B.P.U.A.T., Pantnagar, Uttarakhand, India

suit the plant growth stage. The optimum pH
range for soilless culture nutrient solution
should be between 5.8 and 6.5. Nutrient
deficiencies will become apparent or toxicity
symptoms will develop if the pH is higher or
lower than the recommended range for
individual crops.

Soil-based agriculture is facing some major
challenges with the advent of civilization all over
the world, such as decrease per capita land
availability. Apart from this, due to rapid
urbanization and industrialization as well as
threats from climate change and its related
adverse effect, the land cultivation is going to
further facing challenging threats. Under such
circumstances, in the near future it becomes
intricate to feed the entire population using the
production from soil field system. Naturally,
soil-less culture is becoming more relevant in
the present scenario, to cope-up with these
challenges. ‘‘Soilless culture’’ is the cultivation of
plants in systems other than soil in situ,
including hydroponics and other growing media
or substrates.

Classification Of Soil-Less Culture
The term soilless culture originally meant
nutrient solution culture with no supporting
medium. However, plant growing in solid media
for anchorage using nutrient solution is also
included. This technique is called aggregate
system. Hydroponics systems are further
categorized as open (i.e., once the nutrient
solution is delivered to the plant roots, it is not
reused) or closed (i.e., surplus solution is
recovered, replenished and recycled). A
hydroponic technique refers to the method of
applying nutrient solution to the plant roots.
1. Solution culture or Liquid hydroponics
a) Circulating methods (closed system)
i) Nutrient film technique (NFT)
ii) Deep flow technique (DFT)
b) Non-circulating method (open systems)
i) Root dipping technique
ii) Floating technique
iii) Capillary action technique
2. Solid media culture (Aggregate systems)
a) Hanging bag technique
b) Grow bag technique
c) Trench or trough technique
d) Pot technique
3. Aeroponics: Effect of soil less culture on the
growth, yield and quality of different
vegetable crops
In a study conducted by Maboko and Du
Plooy, 2009 to compare yield and quality
parameters of tomato cultivars cultivated in-soil
under a shade net structure with an open bag
hydroponic (soilless) system in a plastic tunnel
showed that plants in the soilless system

Advantages of Soilless Cultivation








Crops can be grown where no suitable soil
exists or where the soil is contaminated
with disease.
Reduction of labour requirement.
There are no losses of nutrients due to
leaching.
Multiple crops per year.
Increase productivity.
Have a good root system that is not at risk
from contaminants and diseases
Exporting of good quality vegetables.

Nutrient Solution for Soilless Culture
All the 17 essential nutrients are supplied to
soilless culture plants in the form of nutrient
solution, which consists of fertilizers salts
dissolved in water. The soilless culture grower
must have a good knowledge of the plant
nutrients, as management of plant nutrition
through management of nutrient solution is the
key to success in soilless culture gardening. The
soilless culture methods enable growers to
control the availability of essential elements by
adjusting or changing the nutrient solution to
March, 2019
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technique could not get popularity among
gardeners till the date. The main bottleneck
behind this is lack of its standard knowledge
and poor dissemination of its available
technologies. For popularization of soilless
culture, it is very important to provide scientific
proven technology of soilless culture to
gardeners and create mass awareness in
potential areas at national level. Continuing
research and development may lead to more
cost-efficient structures and materials, to new
cultivars more appropriate to controlled
environments.

developed faster with higher total yield
compared with in-soil cultivation. The average
marketable yield using soilless cultivation was
92.1 percent, while in-soil cultivation was only
77.0 percent.
The aeroponic system of soilless culture,
where roots are kept in a dark environment
saturated with aerosol of nutrient solution can
be successfully used for minituber production in
potato. In a study conductedby Rykazewska,
2016the number of minituber was on average
32.5–36.0 per plant depending on cultivar.
Number of minitubers was two to three times
greater in the case of aeroponic production than
by traditional method. An average increase of
about 19, 8,65,21,53,35,7, and50 percent in the
yield was recorded for basil, chard, red kale,
parsley, bellpepper, cherrytomatoes, cucumber,
andsquash, respectively, when grown in
aeroponic systems, compared to that grown in
the soil. Plants grown in the aeroponic system
had a higher yield and comparable phenolics,
flavonoids, and antioxidant properties as
compared to those grown in the soil (Chandra et
al., 2014).

References
Chandra, S., Khan, S., Avula, B., Lata, H., Yang,
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content, antioxidant properties, and yield of
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Horticulture. 843: 319-326.
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Conclusion
Soilless culture is rapidly gaining momentum
and popularity and fastest growing sector of
agriculture. In developing countries, this
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Insect Parasitoids and their classification
J. Alfred Daniel*1, Dinesh Rajaram Hegde2 and M. Mathialagan3
1 SRF,
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Introduction

their hosts are usually arthropods, b) that
individual larvae are always associated with
single host, c) the host is typically killed.
Parasitoids are thus beneficial to humans to
check pest control. There have been various
parasitoid species (Trichogramma sp. is the
best example) recognized for mass rearing in the
laboratory and subsequent field release. On the
other hand, some of the parasitoid species are
nuisance to humans in successful rearing of
silkworm and lac insects. Types are parasitoids
and their modes of parasitism are very
important to understand the behaviour and

Most of the organisms are known to establish
various types of association with several other
organisms in either extreme of mutualism to
parasitism. In insect world, most of the time the
association is about predator-prey relationship
and parasitic ones. Parasitoids are best known
as ‘vampires of insect world’. Reuter (1913) was
the first person to coin the term ‘parasitoid.
Although there are various definition fitted over
the period of time to describe the characteristics
of parasitoid, the following points are primarily
concerned. a) that parasitoids are insects, and
VOLUME NO. 15, ISSUE NO.6
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or inside their host body e.g. Chelonus
blackburni.

nature of the parasitoid.

Classification of Parasitoids
I) Host stage:
1.

2.

3.

4.

5.

IV) Food Web Relationships:
1.

Egg parasitoid: The true egg parasitoids
are those individuals that deposit their eggs
in and whose progeny emerge from the host
eggs. Designed as ‘E’ e.g. Trichogramma
chilonis, T preteosum, Ooencyrtus sp. a
true
egg
parasitoids
of
various
lepidopterous pests.
Egg Larval Parasitoid: Another category
of egg parasitoids, which deposits eggs in
the host eggs but development and
emergence are not completed until the host
larval stage is reached. e.g. Braconid,
Chelonus annulipes on European corn
borer.
Larval
Parasitoids:
True
larval
parasitoids are those parasitoids which
deposit egg on the larvae and their progeny
complete development and emerge from the
host larvae. e.g. Apanteles spp. on pink
bollworm, Bracon brevicornis on spotted
boll worms.
Larval
Pupal
Parasitoids:
The
parasitoids those deposit their eggs on or
near host larvae and emerge from host
pupae. e.g. Pleurotropis epilachnae on
Epilachna spp.
Pupal Parasitoid: Parasitoids that
deposit their eggs in the host pupae and
emerge from the host pupae. e.g.
Brachymeria nephantidis on Earias spp.

2.
3.

V) Number of Hosts Attacked:
1.

2.

3.

2.

Solitary Parasitoids: One progeny alone
is capable of competing the development in
or its host e.g. Chelonus blackburni on
potato tuber moth.
Gregarious Parasitoid: Several progeny
are
capable
of
completing
their
development in or on a single host e.g.
Copidosoma koehleri on potato tuber moth.

1.

III) Site of Attacks on Host Body:
1.

2.

2.

Ectoparasitoids (External): An insect
parasite which feed externally on the host
body and complete their development
externally on its host e.g. Bracon
brevicornis
Endoparasitoid (Internal): Parasitoids
which complete their development within

March, 2019

Monophagous: The parasitoids which are
specific to one particular host e.g. The
icheumonid
parasitoid,
Mesolicus
tenthredinis is a specific for saw fly.
Oligophagous or Stenophagous: Those
parasitoids that restrict themselves to vary
few and often closely related hosts, e.g.
Exerterus amictoriius is an ichneumonid
parasitoid of saw fly in the genera Diprion
and Neodiprion.
Polyphagous: Those parasitoids that
maintain themselves on a multiple of hosts,
e.g. Compsilura concinnata a tachinid
introduced against gypsy moth has been
recorded from close to 20 hosts.

V) Number of Host individuals Essential for
Attack:

II) Number of Individuals/hosts:
1.

Primary Parasitoids: The form of
parasitism in which the attacking organism
that develop itself in or upon the host which
is non-parasitic
Secondary Parasitoids: The parasitoids
develop itself in or on the host that are
primary parasitoid.
Tertiary Parasitoids: The parasitoid
develops itself in or on the host which is
already secondary parasitoid. e.g. The
parasitoid
Tetrastichus
coerulescens
parasitic
on
secondary
parasitoid
Hybrocytus spp. and the primary saw fly
parasitoid Itoplectis conquisitor.

10

Heteroxenous: Many of oligo and
polyphagous parasitoid species requiring
alternating of hosts to complete several
generations each year, e.g. The tachinid,
Ceromasla auricaudata which over winters
in a host pupa of fall webworm normally
attacks univoltine spruce budworm in the
spring in Canada.
Monoxenous: The parasitoids those
require only one host species for
development, e.g. Exenterus amictorius a
parasitoid on the introduced pine saw fly
and the Drino bohemica, a tachinid
parasitoid of European spruce sawfly.
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VI) Effect on host

results in bio control.

1.
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2.

Idiobionts: host development arrested or
terminated upon parasitization (e.g., egg
parasitoids)
Koinobionts: host continues to develop
following parasitization (e.g., larval pupal
parasitoids)

Biology and relationship of parasitoids, Parasitoid
biology,
https://ucanr.edu/sites/W2185/files/109433.p
df
Parasitoid,
Science
Direct,
https://www.sciencedirect.com/topics/agricult
ural-and-biological-sciences/parasitoid
Insects as predators and parasitoids D. L. A.
Underwood Biology 316 - General Entomology

Conclusion
A successful biological control programme
involves choosing of a proper parasitoid on right
stage of host. Hence understanding of types of
parasitoid is crucial step to achieve the best
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Role of Farmscaping in Biointensive Pest
Management
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and other wildlife as part of an ecological pest
management program. Ecological engineering
or habitat manipulation, the key element of
farmscaping, has emerged as paradigm for
considering pest management approaches that
are based on cultural practices informed by
ecological knowledge of arthropod pest
management. Farmscaping reduces the use of
pesticides, lowers the input costs and risks
associated with indiscriminate application of
pesticides.

The concept of bio-intensive pest management
proposes effective balance of pests and
beneficial organisms in an ecological context.
Needless to say that the natural balance is
disturbed in the crop ecology due to regular
cultivation practices. However the crops are
meant to yield economic levels of quality
produce. Hence there is a need to strike a
balance appropriation of various interventions
for suppression of insect pests, which can be
achieved through various methods. Biointensive
IPM incorporates ecological and economic
factors into agricultural system design and
decision making, and addresses public concerns
about environmental quality and food safety.
The benefits of implementing biointensive IPM
can include reduced chemical input costs,
reduced on-farm and off-farm environmental
impacts, and more effective and sustainable pest
management. An ecology-based IPM has the
potential of decreasing inputs of fuel,
machinery, and synthetic chemicals—all of
which are energy intensive and increasingly
costly in terms of financial and environmental
impact. Such reductions will benefit the grower
and society.
Farmscaping is a holistic approach to
manage insect pests on farms that focus on
increasing biodiversity in order to maintain
healthy populations of beneficial insects, birds
VOLUME NO. 15, ISSUE NO.6

Intercropping
Intercropping is a multiple cropping practices
involving growing two or more crops in
proximity. The most common goal of
intercropping is to produce a greater yield on a
given piece of land by making use of resources
or ecological processes that would otherwise not
be utilized by a single crop.
Intercropping of cotton with black gram,
green gram, cowpea in central and southern
India is reported to divert the population of
sucking pests and American bollworm from
cotton. Groundnut intercropped with pearl
millet decreases the thrips, jassids and leaf
miner infestation. Similarly, due to allelopathic
effect of taramira intercropped with mustard
reduces the incidence of mustard aphids.
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Trap cropping

Border cropping

Some crops are sown along with the main crop
to attract the seasonal pest of main crop. They
are generally sown in narrow strips around a
main crop to serve as a trap for the pest insects
that might be common to both. A preferred host
for a particular pest is grown around valuable
crops and later on can be destroyed or cut.

Border crop is grown at the boundaries of the
field to protect the main crop from insect pests.
The border crops are generally flowering in
nature and more in height than main crop.
These crops act as barrier and prevent most of
the insect pests to attack main crop. Mustard
and Sunflower act as barrier or border crop in
gram.

TABLE: Different useful trap crops in some major crops
S.No.
1

Main crop
Cotton

Trap crop
Bhindi

2
3
4
5

Cabbage
Gram
Maize
Tomato

Mustard
Marigold
Sorghum
Cucumber

6.

Advantages of Farmscaping

Insect pest
Bollworm
complex
DBM
Gram pod borer
Shoot fly
Whitefly







Increase the crop diversity.
Enhance the population of natural enemies.
Prevent soil and water erosion in some
cases.
Generate additional income and increases
the profit portion.
Increased flora and fauna helps in
ecological balance.
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Introduction

diabetes and has been tested for its efficacy on
animals, and used by humans with no side
effects. Stevia treat wound infections,
inflammatory conditions, swelling on the legs
and as a tonic to treat depression. Similarly, the
Paraguayan Indians used dried Stevia leaves to
sweeten tea and medicines. They used Stevia
regularly in drinks many times a day (Varmudy
V., 2014).

Stevia (Stevia rebaudiana Bertoni) is a
perennial herb that belongs to the family
Asteraceae. It is native to sub tropical and
tropical South and Central America. The genus
Stevia contains about 154 species; six species are
widely utilized that are Stevia eupatoria, Stevia
ovata, Stevia plummerae, Stevia salicifollia,
Stevia serrata and Stevia rebaundiana. From
these, Stevia rebaundiana is the one with
significant sweetening properties. Stevia is a
zero or non – caloric natural source alternative
to cane sugar. It is a non – nutritive, high
potency sweetener and a substitute to sucrose.
Its sweetening power is due to stevioside and
rebaudioside – diterpene glycosides, which are
300-450 times sweeter than sucrose. It is
reported that the active compounds of the
Stevia is the Stevioside and Rebaudioside
mainly. Both of them are reported to be 150
times sweeter than sugar (Cardello et al., 1999).
Stevioside is present in concentration from 310% of dry matter. It is recommended for
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Varieties
In India there are two popular varieties
developed for low care and high yielding, MDS14 and MDS-13 are improved cultivars of stevia
plants developed for high temperature and
drought /low rainy region.

Climatic conditions
Stevia has been successfully adapted to a wide
range of climatic locations around the world. It
requires a range of rain between 1500 and 1800
mm and temperature extremes of -6oc to +46oc.
It is a semi-humid subtropical plant that shows
higher leaf production under high light intensity
12
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sweet taste being a possible deterrent to insects.
Slugs have reportedly attacked new tillers after
winter dormancy. In greenhouse condition,
aphids, thrips, and white flies can become a
serious problem on Stevia.
Disease: Disease do not appear to be a
major problem either, although there are
reports claiming to record the first known
incidence of Sclerotinia, leaf- spot Septoria and
black-spot Alternaria infections.

and warm temperature. Day length is more
critical than light intensity. Long spring and
summer days favor leaf growth. Short days
trigger blossoming. Stevia prefer spatial shade
during considerable summer sunshine.

Soil Preparation
Stevia prefers a sandy loam or loam
incorporated with organic matter is the best way
to improve heavy, high clay soils. Rich compost
made with leaves, grass, hay, kitchen waste,
manure, and other organic residues will
improve soil structure and supply nutrients.
Stevia occurs naturally on soils of pH 4 to 5, but
thrives with soil pH as high as 7.5. However,
Stevia does not tolerate saline soils.

Harvesting
In colder climates only one harvest per planting
is possible. Under these circumstances the
harvesting can be done at the onset of cold
weather when yield is greatest; early harvesting
will reduce total yield. By covering the
harvesting crowns of the plants (with polythene
etc.) plants can survive over winter and
production for a second season can be possible.
Harvesting should be before flowering at flower
bud appearances as the steviosides content of
the leaves falls when flowering commences.
Under late autumn condition artificial drying is
generally required to reduce plant moisture
content to less than 10%. Harvesting is effective
by cutting the whole plant 5-10 cm above the
ground. The time of the onset of flowering varies
with variety, with some varieties flowering once
day length decrease. Crushing of the main stem
(conditioning) at harvest does not appear to be
normal practice, even though this would reduce
drying time.

Fertilizer Dose
Fertilizer requirements are moderate for Stevia,
partially due to its adaptation to poor quality
soils. Even though theoretical nutrient usage of
Stevia might be 105 Kg N, 23 Kg P, 80 kg K per
hectare based upon nutrient removal through
harvesting, maximum rates of NPK 40-20-30
are suggested for India.

Plant Density
Most cultural system involved transplanted
seedlings and so densities less than the
optimum are usually recommended to save
costs. Densities of 80-100,000 plants per
hectare on row spacing of45-65 cm are generally
recommended with densities up to 160,000
suggested for higher yield.

Crop Yields

Irrigation

Commercial yield figures are not reported other
than in general terms, e.g. 1,600-2,000 kg dried
leaves/ha/year. Experimental yield suggested
that system with multiple harvests a year will
give higher yields and, where ratoon crops are
grown, harvest in the second and third years are
likely to be greater than for crops requiring
replanting each year. Yields for second year
(ratoon) crops can be higher than for the first
year crops.

Supplementary irrigation is generally assumed
to avoid any water stress on plants unless the
growing area has reliable rainfall throughout
most of the year.

Weeding
Seedlings are very susceptible to weed
competition until well established. Black plastic
mulch and very high density planting (up to
200,000/ha) have also shown to be effective for
weed control. Alternative planting and hand
weeding will control the infestation of weed in
the field.

Post Harvesting
The usual procedure is to harvest the whole crop
green and transport it to drying facilities: sun
drying or artificial drying kilns. With low
humidity, sun drying of a thin layer of cut plants
can be quite rapid (9-10 hrs) to reduce plant
moisture from approximately 80% to 10%. Kilns

Pest and Diseases
Insects: Insects do not appear to be a problem.
Stevia has shown clear aphid resistance – the
VOLUME NO. 15, ISSUE NO.6
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some flavor enhancers and other agents of
potential use for improving food-stuffs or
alcoholic beverages.

drying can take two days. Fast drying is likely to
give ‘Better quality’ dried leaves. If cut plant
material is not dried quickly leaf quality can
deteriorate by oxidation, losing up to one third
of steviosides content after three days. High
temperature during artificial drying can also
lead to loss of content. A green dried leaf colour
is desirable and represents good quality (as for
hay production). After drying, leaves are
stripped from the stem by hand or a mechanical
thrasher/ separator before leaves are packed for
transport to a processing facility. Stems of
Stevia plants contain little or no sweeteners,
although it is suggested that these may contain
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Introduction

also helps maintain a healthy body weight.
Builds immunity: It is especially great for
those who have chronic immune disorders like
polysaccharides or fibromyalgia since the
polysaccharides in aloe vera juice stimulate
macrophages, the white blood cells that fight
viruses.
Detoxifies: Aloe vera juice is a great
natural aid to detox. With our stressful lives, the
pollution around us and the junk foods we ea t,
we all need to cleanse our systems from time to
time. Drinking aloe vera juice provides a
fantastically rich cocktail of vitamins, minerals
and trace elements to help our bodies deal with
these stresses and strains every day.
Reduces inflammation: It improves
joint flexibility and helps in the regeneration of
body cells. It strengthens joint muscles, which
therefore reduces pain and inflammation in
weakened or aged joints.

Aloes have long been in use for several diseases,
particularly connected with the digestive
system, they have also been used for wounds,
burns and skin problems. The term Aloes stand
for the dried juice, which flows from
transversely cut bases of its leaves. It is the best
herbal answer to support the health and healing
mechanisms of the body because it does not
heal, rather it feeds the body’s own systems in
order for them to function optimally and be
healthy. Pharmacologically it is an immunity
booster and detoxifies the system. It is
recommended in adjuvant therapy with
antibiotics, Non steroidal Anti-Inflammatory
Drugs and chemotherapy to eliminate drug
induced gastritis.

Health Benefits
Helps digestion: Drinking aloe vera juice
naturally allows the body to cleanse the
digestive system. It encourages the bowels to
move and helps with elimination if a person is
constipated. And if you have diarrhea, it will
help slow it down.
Increases energy levels: Our diets
include many substances which can cause
fatigue and exhaustion. Taken regularly, aloe
vera juice ensures a greater feeling of wellbeing, allowing energy levels to increase and
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Cosmetic Values of Aloe Vera
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Aloe-vera stimulates the production of
collagen and elastin that prevents aging of
the skin.
Aloe-vera is used in soaps, shampoos,
creams and lotions for beauty purposes.
Aloe-vera gel lightens the dark spots on the
face and reduces the intensity of
pigmentation.
When applied topically, the gel acts as best
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family.
Pregnancy and breastfeeding: Oral
aloe is not recommended during pregnancy due
to
theoretical
stimulation
of
uterine
contractions, and in breastfeeding mothers, it
may sometime causes gastrointestinal distress
in the nursing infant.
Interactions: Application of aloe to skin
may increase the absorption of steroid creams
such as hydrocortisone. It reduces the
effectiveness and may increases the adverse
effects of digoxin and digitoxin, due to its
potassium lowering effect. Combined use of
Aloe vera and furosemide may increase the risk
of potassium depletion. It decreases the blood
sugar levels and thus may interact with oral
hypoglycemic drugs and insulin. Thus, though
Aloe vera has wide spectrum of the properties
and uses, some of them could be myths and
some of them could be real magic. In future,
controlled studies are required to prove the
effectiveness of Aloe vera under various
conditions.

moisturizer, removes dead skin cells and
rejuvenates the skin.
Also it conditions the damaged hair. All you
need to do is mix aloe vera gel and lemon
juice. Apply this mixture on your hair after
shampooing it. Leave this for 4 – 5 minutes
and then rinse thoroughly with water.
It hastens the skin repair and hydrates your
skin resulting in healthy and glowing skin.
People with oily skin can prevent formation
of pimples and acne by using this gel
Scarring and scratch marks are some of the
signs of aging which can be prevented by
the antioxidants present in this plant.
The gel of the plant should be rubbed on the
scalp for 30 minutes and rinsed well
thereafter, in order to naturally treat dry
hair and dandruff.








Side Effects
Topical: It may cause redness, burning,
stinging sensation and rarely generalized
dermatitis in sensitive individuals. Allergic
reactions are mostly due to anthraquinones,
such as aloin and barbaloin. It is best to apply it
to a small area first to test for possible allergic
reaction.
Oral: Abdominal cramps, diarrhea, red
urine, hepatitis, dependency or worsening of
constipation. Prolonged use has been reported
to increase the risk of colorectal cancer. Laxative
effect may cause electrolyte imbalances (low
potassium levels).
Contraindication: Contraindicated in
cases of known allergy to plants in the Liliaceae
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An Outlook Towards the Sleep Studies in Insects and
Their Possible Impact in Pest Managemet
Vignesh M,
University of Agricultural Sciences, Dharwad, Karnataka

processes: a homeostatic drive that increases
during wakefulness and dissipates during sleep,
and a circadian pacemaker that controls its
timing (Borbely, 1982).
There are three main criteria’s commonly
proposed for the sleeping studies in insects as
follows 1. Species-specific sleep posture, 2,
consolidated periods of immobility 3, increased

There are so many definitions of the
complicated and important biological task that
is sleep. One among that is Carskadon and
Dement, 2011 defined sleep as a reversible
behavioural state of perceptual disengagement
from and unresponsiveness to the environment.
It is important for both survival and proper
brain function. Sleep is controlled by two
VOLUME NO. 15, ISSUE NO.6
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deprivation impairs precision of waggle dance
signaling in honey bees and reduces the
probability of successful returning to the hive
the following day (Klein et al., 2010; Rothschild
and Bloch, 2015) which increases the
importance of studies on insects sleep.
There are many other larger problems that
should emanate from a study of sleep, such as
the effect of regular or irregular sleep on
longevity, the correlation of food habits with the
sleeping habits of insects (Phytophagous more
frequently regular sleepers, while carnivorous
species are irregular Rau and Rau,1916).
Thus it is obvious that sleep is an essential
biological process of insects just like other
animals. Studying both sleep and circadian
cycles in a relatively simple organism like a fruit
fly or a bee can give us insight to these behaviors
in general, from the relevant molecular
pathways to the genes involved. There also may
be ways to control pest insects by exploiting
their sleeping rhythms. Since sleeping cycles
help regulate metabolism, for example,
pesticides may work better at certain times of
the day.

arousal threshold during these periods, and a
significant
sleep
rebound
after
sleep
deprivation. In addition, electrical brain activity
during the sleep and awake should show the
difference with the activity state. (Nitz et al.,
2002; Alphen et al., 2017). Fruit flies fulfills all
of the mentioned criteria’s (Hendricks et al.,
2000).
Fruit flies choose a particular place and
position to sleep; they twitch in a manner
similar to REM sleep and they are nonresponsive to their surroundings when sleeping
(Hendricks et al. 2000) and also the studies
shown that the genes that influence sleep
patterns in fruit flies are similar to those in
mammals (Nitz, et al., 2002).
The sleep studies in insects begun with Rau
and Rau (1916) who used bright light and gentle
handling of insects in the field, such as
grasshoppers, bees, moths, dragonflies, flies and
wasps, during quiescent states and found that
did not elicit a response therefore the insects
were deemed to be asleep. But their work did
not systematically explore arousal thresholds
however it did establish the presence of
behavioural quiescence and stereotypical
posture changes.
More controlled laboratory studies like one
done by Sogaard, 1968 shown the evidence of
sleep in Moths and its dependence on the
frequency of stimulation in Anagasta
kuehniella. Which was found to have five
postures each with different wing and antennae
configurations that could be linked to certain
sleep states. Among the postures observed
posture 5 failed to evoke a response to
stimulation and was therefore correlated with
‘deep sleep’ (Sogaard, 1968).
Kaiser,1985 postulated that the relationship
between posture, locomotor activity, and
arousal threshold in honeybees certainly
suggests that some insects meet the behavioural
criteria for sleep. This theory is strengthened by
the work of Tobler (1983) who looked at
enforced behavioral wakefulness in cockroaches
which was found to be followed by a
compensatory rebound in quiescence.
Sleep studies in insects also broken some
old myths like ants never sleep which is found to
have the polyphasic sleep nature by the research
carried out on the fire ants Solenopsis invicta
(Deby et al., 2009).
Recent studies suggesting that Sleep
March, 2019
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canopy

Picking of citrus fruit is an operation which
involves separation of the fruit from a tree and
placement of it into a suitable container on the
ground. Hand picking is a strenuous and time
consuming task which requires the major
portion of the hand labor needed in producing
and harvesting a citrus crop. The problem of
harvesting the citrus crop continues to be
aggravated by higher labor costs and larger
production. Citrus is grown in almost all the
states of India. The total area covered is over
citrus fruits are grown in an area of 0.712 m ha
with a production of 6.28 mt and productivity of
8.3 t/ha.

Types of Mechanical Harvesting
1.
2.
3.

Continuous canopy shaker
Continuous canopy shake (CCS), shaker heads
penetrate the canopy and vibrate up and down
and side to side to remove fruit. Continuous
canopy shake harvesting systems are being used
to harvest citrus fruit destined for delivery to
juice processing plants. One, commonly referred
to as a shake and catch system, is a self
propelled unit that shakes the tree canopy
causing the fruit to fall from the tree and onto a
catch frame. The second system is a tractordrawn unit that simply shakes fruit to the
ground, requiring the fruit to be picked up by a
hand crew or pick-up machine.
A big advantage of a CCS system over its
self-propelled counterpart is that trees do not
have to be skirted or grown within long rows of
uniform sized trees. Since harvest workers do
need ladders, labor productivity is improved by
at least 2 fold (between 20-30 box/hr). In trees
that yield between 3 and 3.5 boxes/tree,
performance statistics for a CCS average:
The canopy shaker had two shaker drums
with eight sets of 3.2-cm diameter nylon spokes
mounted on each of the Iwo vertical shaker
shafts. Each set contained 16 spokes 1.5 m long
beyond the shaft/hub to which they were bolted.
The critical spacing between spoke sets was 3
cm. and the lop se was about 3.7 m
aboveground. The left side of the tandem axle

Methods of Citrus Harvesting
1.
2.

Manual harvesting or Hand picking
Mechanical harvesting
Manual Harvesting: - is the removal of
the pieces of fruit from the tree branch by
human hand.
Mechanical Harvesting: - is the removal
of the pieces of fruit from the tree branch by a
mechanical machine or mechanism.

Mechanical harvesting techniques





Air shaking: Shaking of the tree canopy
using high speed air blast supplied by large
fans
Trunk shaking: Firmly gripping the trunk
just above ground level and shaking the
entire tree
Limb shaking: Firmly gripping individual
branches of the tree and shaking them
Canopy shaking: Inserting a number of
flexible horizontal rods into the tree canopy
and vibrating the rods to shake the tree

VOLUME NO. 15, ISSUE NO.6
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Tractor drawn trunk Shaker
Robotic citrus harvesting
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fruit is picked. If fruit is hidden by leaves, an air
jet can be used to blow leaves out the way so a
clearer view and access can be obtained.
The robot arm itself is coated in rubber to
minimize any damage to the tree. It has 5
degrees of freedom, allowing it to move, in, out,
up, down, and in cylindrical and spherical
motion patterns. The pressure applied to the
fruit is sufficient for removal from the tree, but
not enough to crush the fruit. This is
accomplished by a feedback process from the
gripper mechanism, which is driven by motors,
hydraulics, or a pneumatic system. The shape of
the gripper depends on the fruit being picked, as
some fruits, such as plums, crush very easily,
while others, like oranges are not so susceptible
to bruising.

support could be hydraulically lifted up to 0.5 m
above level so that when the canopy shaker was
operated in the ditch of bedded citrus, the left
side of the main frame of the harvester could be
lifted to maintain a near level position as it
mowed down the tree row. Oranges were
removed by the two shaker drums oscillating
horizontally opposite each other as the spokes
free-wheeled (some braking was applied)
through the tree canopy.

Tractor drawn trunk Shaker
The tractor mounted trunk shaker was arrange
in two parts; one attached at the tractor rear 3
point hitch (with a mass of 640 kg) which
includes the oil tank and the pumps moved by
the tractor power take off; and the other part
(with a mass of 730 kg) was coupled to the front
3 point hitch and included an extensible arm
and the clamp with two moving fingers, as well
as the hydraulic motor that drives one eccentric
mass of 16 kg and an eccentric radius of 0.13 m
that produces an orbital vibration. In all cases,
trunks were clamped to the tree at 200 mm
above the ground. The tractor was a 66 kW,
four-wheel drive tractor.
The two hand-held shakers had similar
features: the first had 2.1 kW at 8000 rpm with
a 60 mm stroke, a frequency of 18–21 Hz, a
mass of 11 kg and a 2 m long arm made of
carbon fibre with a hook of 40 mm clearance.
The second featured a higher mass (16.7 kg) and
a 1.8 m aluminum arm.

Conclusion
Mechanical harvesting provides a significantly
higher harvesting rate over manual picking. The
maximum picking rate of manual pickers is 05
t/h; whereas the picking rate of trunk shaking
harvesters is 10 t/h and of canopy shakers is 25
t/h. Hence, a mechanical harvester can replace
20–50 manual pickers, increase in productivity
and hence a reduction in cost of the harvesting
operation will be achieved through increased
mechanization of the operation
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Robotic citrus harvesting
To start with, the fruit picking robots need to
pick ripe fruit without damaging the branches or
leaves of the tree. Mobility is a priority, and the
robots must be able to access all areas of the tree
being harvested. It goes then without saying
that the robots must be 'intelligent', and have a
human-like interaction with their surroundings
through senses of touch, sight, and image
processing.
The robot can distinguish between fruit and
leaves by using video image capturing. The
camera is mounted on the robot arm, and the
colours detected are compared with properties
stored in memory. If a match is obtained, the
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10. HORTICULTURE

Seed Potato Production with Special Reference to
Aeroponics
Koushik Saha1 and Arindam Das2
Division of Vegetable Crops, Indian Institute of Horticultural Research, Bangalore-560089

Introduction

a dark chamber and supplying nutrient solution
with a mist device. The aeroponic system mainly
consists of an electrical unit, two lightproof
(dark) growth chambers, a nutrient solution
chamber, a high pressure pump, filters, and
spray nozzles as shown in Fig. 1 (Singh et al.,
2010). In vitro grown 15–21 days old duly
hardened micro plants of about 15 cm height are
planted in the holes made in the roof of the
growth boxes of the aeroponic unit. All the
essential nutrient elements required for plant
growth are dissolved in the water in the nutrient
tank (solution chamber), and solution pH is
maintained at the desired level throughout the
crop period. The nutrient solution is replenished
from time to time (Otazu, 2010). This nutrient
solution is compressed through nozzles by a
high-pressure pump, forming a fine mist in the
growth chambers. At the roof of the growth
chambers, in vitro propagated and hardened
plantlets are planted in 20 mm diameter holes.
Pump is automatically operated for 10–30 s
after every 10–30 min interval regulated by an
electronic timer and a conductor. This system
maintains growth chambers at 100% relative
humidity by misting nutrient solution round the
clock. After a week, root system starts
developing inside the growth chambers. Like in
the soil system, stolon and tuber formations are
initiated at different intervals depending upon
the variety. Picking of the tubers starts after 60–
65 days when some of the tubers attained 15–17
mm dia under other conventional mini tuber
production systems. Once the first flush is
harvested, formation of additional tubers is
triggered resulting into more mini tubers/plant
is done after every two weeks, and in the total 4
flushes is taken. On an average 30–35 mini
tubers can be harvested from a single plant as
against 8–10 mini tubers under the net-house.
These mini tubers are stored at 2–4◦C and are
used for planting in the next generation (Singh
et al., 2010)

Aeroponics is the process of growing plants in
an air or mist environment without use of soil or
an aggregate media. The word aeroponic is
derived from the Latin word ‘aero’ (air) and
‘ponic’ mean labour (work) (Farran and MingoCastel, 2006). This is an alternative method of
soil-less
culture
in
growth-controlled
environments. Techniques of growing plants
without soil were first developed in the 1920s by
botanists who used primitive aeroponics to
study plant root structure; and the technique
has long been used as a research tool in root
physiology (Barker, 1922). In the early1940s,
the technology was largely used as a research
tool rather than an economically feasible
method of crop production. Carter (1942) was
the first researcher to studied air culture
growing and described a method of growing
plants in water mist to facilitate examination of
roots. The aeroponic culture technique is an
optional device of soil-less culture in growthcontrolled environments such as greenhouses.
This method consists of enclosing the root
system in a dark chamber and supplying a
nutrient solution of mist device. This technique
has been applied successfully for the production
of different horticultural species including
lettuce, tomato, cucumber and ornamental
plants such as chrysanthemum or poinsettia.
Aeroponic systems for potato pre-basic seed
production have been established following
increased demand for more efficient high
quality seed production methods. Therefore,
aeroponics or aerohydoponics have displaced
traditional hydroponic systems for mini tuber
production (Chang et al., 2012).

Aeroponic Technique in Seed Potato Production
The technique of aeroponic culture is an
optional method of soil-less culture in growth
controlled environments such as green-houses.
This method consists of enclosing root system in
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losses of power to pumps can produce
irreversible damages including complete loss of
plantlets. Additionally, pathogen might infect
the roots can lead to loss of all the plants in a
production
unit
(Otazu,
2010).
Some
researchers also reported delayed tuberization
in aeroponics because of extended vegetative
growth (Tierno et al., 2014).
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Advantages of Aeroponics
Aeroponics is one of the most rapid methods of
propagation useful in seed potato production.
The technique is able to produce large numbers
of mini tubers in one generation, thus,
eliminating the need for more field
multiplications thereby reducing costs and
saving time. In aeroponics, an individual potato
plant can produce over100 minitubers in a
single row (Otazu, 2008) as opposed to
conventional method that create approximately
8 daughter tubers only in the course of a year
while only 5–6 tubers per plant are produced
using soil in the greenhouse in 90 days.
Production of potato through aeroponics
promotes availability of healthy seed potatoes.
In
addition,
aeroponics
allows
easy
identification and roguing of diseased plants.
Furthermore, potato seed produced through this
method could enjoy accelerated growth due to
improved aeration of the roots and optimal
nutrient uptake obtained from an atomized
nutrient solution (Nichols, 2005). Using
aeroponics also improves root growth, survival
rate, growth rate and maturation time of the
plants (Stoner, 1983).

Limitations of Aeroponics
Two major limitations of aeroponic system
included that they are dependent on the low
volume available to the root system and any

11. GENETICS AND PLANT BREEDING

Role of Biofertilizers in Agriculture
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This is general article which describes role of
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hormones like auxins and gibberellins etc.
These also increase 10-20 per cent of crop
yield.
10. Thes also control and suppress soil borne
diseases.

effective strains of micro-organisms like algae,
fungi, bacteria, algae. A Bio fertilizer is a
substance
which
possesses
living
microorganisms which (when applied to seeds,
plant surfaces, or soil) colonize the rhizosphere
or the interior of the plant and promotes growth
by increasing the supply or availability of
primary nutrients to the host plant. They are
classified into three main categories as per the
nutrients provided by them.

9.

Care taken during use of Biofertilizers
1.
2.





Biofertlizers for nitrogen fixation.
Biofertlizers for phosphate solubilization.
Biofertlizers for decomposing organic
matters
When
these
microorganisms
are
incorporated with seed or seedling soil
application, they increase crop production
through
Biological
Nitrogen
Fixation,
solubilization of immbobilized phosphate,
uptake of P & other mineral nutrients and
synthesis of growth promoting substances.
Biofertilizers are generally classified into
two categories-nitrogen fixing biofertilizer and
phosphate mobilizing biofertilizer. Nitrogen
fixing biofertilizers are further classified into
two categories like symbiotic and asymbiotic
bacteria. Symbiotic bacteria include Rhizobium,
Acetobacter, Azolla. Asymbiotic bacteria include
azotobacter, azospirillum, BGA etc. Similarly,
phosphate mobilizing biofertilizers are further
classified into two categories like phosphate
solubilizer and phosphate absorber. Phosphate
mobilizing biofertilizers include Bacillus,
Pseudomonas, Aspergillus, Pencillium etc.
Phosphate absorber biofertilizers include VAM.

3.
4.
5.
6.

Advantages
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Role of Biofertilizers
1.
2.
3.
4.
5.
6.
7.
8.

They Contribute plant nutrients through
biological
nitrogen
fixation
and
solubilization of fixed phosphate.
These are cost effective and reduce chemical
fertilizer consumption.
They also provide atmospheric nitrogen
directly to the plants.
They bear beneficial effect of microorganisms in soil.
They are helpful in improving soil
properties and sustain the soil fertility.
They also convert plant nutrients in
available form.
They are eco- friendly and pollution free.
They are helpful in releasing of vitamins,
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Biofertilizers should be in high quality.
They should be away from sunlight, heat
and moisture and Store them in cool and
dry place at room temperature of 270C.
Use only packets or bottles on which batch
no., name of manufacturer and expiry date
is mentioned.
Do not mix biofertilizer in warm or hot
water.
Seed coated with biofertilizers should not be
treated with fungicides and pesticides.
Chemical fertilizers and biofertilizers
should not be applied together as there
possibilities of the

11.
12.
13.

They are having more shelf life.
There is no chance of contamination.
There is no loss of properties due to storage
upto 45º c.
They have characteristics of better survival
on seeds and soil.
There is no need of running Bio-fertilizer
production units throughout the year.
They are easy to use by the farmer.
Dosages is 10 time less than carrier based
powder Bio-fertilizers.
They give rise high commercial revenues to
farmers
They have high export potential.
Very high enzymatic activity since
contamination is nil.
Greater potentials to fight with native
population.
High populations can be maintained more
than 109 cells/ml upto 12 months to 24
months.
Easy identification is possible

Problems in Biofertilizer Technology
1.
2.
3.
4.
5.
6.
21

Technological problems
Infrastructural constraints
Financial problems
Environmental constraints
Human resources and quality constraints
Skill is required.
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12. SEED SCIENCE AND TECHNOLOGY

Quick Methods for Detection and Identification of
Seed Borne Pathogens in Seed Gene Bank
Vinothini N
Department of Seed Science and Technology, Tamil Nadu Agricultural University, Coimbatore -

Seed Health

binocular microscope

Seed health refers to the disease status of a seed
sample and the presence or absence of diseasecausing organisms and pests.

ii) Washing test
Seeds are immersed in water with a wetting
agent and shacked vigorously to remove fungal
spores, hyphae etc. Place 2 g of the seed sample
in a test tube, add 2 ml of sterile water and mix
well for five to ten minutes. Centrifuge the
supernatant solution at 200 rpm for ten
minutes and observe the sediments under a
microscope for fungal structures. Eg. i) Smut
and bunt fungi in gramineous, ii) Downy
mildew (Peronospora manchuria) - soybean iii)
Tumor (Protomyces macrospores) - coriander.

Seed Health Testing
Seed health tests determine the status of a seed
sample, seed lot (or) accession with regard to
diseases affecting that crop or wild species.

Importance of seed health testing
Seed borne pathogens that may not be visible or
easily recognized during seed collection. Reduce
storage longevity and cause poor germination or
field establishment. Exchange of infected seeds
may allow spread of diseases and pests into new
regions. Gene banks - Prepared for conservation
are free from seed-borne diseases and pests.

iii) NAOH seed soak method
Seeds are soaked in 0.2% solution of sodium
hydroxide for 24 hours at 18-25°C. Swollen
seeds are visually examined for shiny jet black
colour. Eg: Loose smut infection in Wheat

Seed-health standard

iv) Blotter method

Examine a representative sample of seeds for
the presence of pathogens. Percentage of seed
infection >5%, the seed lot unsuitable for
conservation.

Blotter tests are similar to germination tests.


Five main types of common organisms that are
carried in seeds



Fungi, Bacteria, Viruses, Insects and Nematode

Line the base of sterilized Petri dishes with
three layers ofabsorbent paper moistened
with sterile water.
Incubate the seeds under near-ultraviolet
light
in
alternatingcycles
of
12
hourslight/darkness for seven days at
20°+2°C.
Examine the Petri dishes under a stereobinocular microscope

Methods for Detecting Seed Borne Fungi
i) Visual examination






v) Moistening Solution



With or without stereomicroscope
Inspected in dry state for the presence of
impurities such as ergots or other sclerotia
Examined under an illuminated magnifying
lens (2×) or under low–power stere
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2,4-D sodium salt - 0.2% (Forests seeds are
tested by this method)
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plants. Susceptible hosts which produce local
lesions or systemic symptoms are used as
indicator plants. This test has been used to
detect BCMV in bean andurd bean, LMV in
lettuce, TMV in tomato and tobacco ring spot
virus in soybean.

vi) Agar plate method
Prepare the medium - 1 g PDA +100 ml distilled
water. Carefully pour the mixture into sterile
Petri dishes, allow it to cool and solidify for 20
minutes. Surface- disinfects the seeds by pretreating them for one minute in a 1% sodium
hypochlorite. Place approximately ten seeds
(depending on size) on the agar surface with
forceps. Incubate the Petri dishes at 20°–25°C
for five to eight days. Identify the seed-borne
pathogens on the basis of colony and spore
characteristics.

Detection of Insects
i) Alkali or Glycerin Method



vii) Seedling symptom test



1) Seeds should be planted in sterilized soil in a
greenhouse.2) Fungi which are capable of
producing symptoms on the root and shoot of
the young seedlings. 3) Most legume viruses will
express conspicuous symptoms at the seedling
stage



ii) X-ray Radiography


viii) UV Examination
Toxins in fungi givefluorescence appearance.
This represents presence of Fungi




Detection method for seed borne bacteria
i) Examination of Dry Seeds (or) Visual
examination - As in Fungi. ii) Agar plate
method– As in Fungi. iii) Growing on ’test - The
‘growing out’ bioassay of a working seed sample
involves the sowing of test seeds into seedlings
under conditions optimal for the disease
development in glass house or closed
environmental
chambers.
Eg:
Xanthomonaspseudomona’s.

Seeds infested with bruchids do not exhibit
any external evidence for the presence of
infestation in seed
These can be visible in X-ray radiography
The infested seeds are hand-picked and
only healthy seeds are released for
conservation in the genebank

Detection of Nematode Infestation
Visually examined for the presence of ear cocke
galls. (hard, small, dark purplish- black colour
structures). Seeds are soaked in water for 30
minutes. Seeds are cut into two half for
observing the release of nematode larvae, galls
releasing nematode are counted and result is
reported in percentage. Eg: Ear cockle of wheat
(Anguina tritici)

Detection of Seed- Borne Viruses
i) Dry seed examination
Visual observation of seeds may reveal
abnormalities like discoloration, shriveling,
reduced seed rice size, staining and seed coat
necrosis.

Documentation
Suggested descriptors to document accessionlevel information on Seed health-testing include
the following: 1) Source of the material for
testing 2) Type of material (leaf, stem, root,
seeds) 3) Number of plants sampled and tested
per replicate 4) Number of replicates 5)
Organisms tested for 6) Method of testing 7)
Date of test 8) Duration of test, if appropriate 9)
Diseases identified 10) Incidence of each disease
(%)

ii) Growing on test
Growing on test is used to determine virus seed
transmission. Seeds are planted in blotter paper,
sand, soil, vermiculite or in other growth
medium. Seedlings are examined at regular
intervals for the viruses.

iii) Indicator test

Reference

Viruses can be detected in seeds by assaying the
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Seeds are boiled in 10% NaOH solution for
10min (seeds to make them transluscent.
Alternatively the seeds can also be made
transluscent by lacto-phenol solution
Washed with water 4) Examined under
magnification
Seeds with visible internal infestation are
separated, cut opened to confirm the
presence of insect or its stage and counted.
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Soil Solarization: Controlling the Soil Sickness
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Introduction
The effective controlling of soil borne plant
pathogens and some weed, pests have always
been a serious challenges for farmers and home
gardeners to get over from production losses.
The sensibilities of farmers to use pesticides
have brought an old fashion to cultivate
organically and of course an alternative method
of controlling the damaging nematodes, soil
borne fungi and bacteria. Therefore, soil
solarisation is another alternate approach to
disinfect the soil from all pathogens present in
soil. It is a nonpesticidal method of controlling
soil borne pests by placing plastic sheets on
moist soil during periods of high ambient
temperature. This approach is a simple, safe and
effective to toxic, costly soil pesticides and
lengthy crop rotations in controlling damaging
soil pest and pathogens as well as weed problem
of the field.
The soil solarization concept over a period
of several weeks to few months in hot summer
months can increase soil temperature to levels
that kill many disease-causing organisms
(pathogens), nematodes, and weed seed and
seedlings up to the depth of nearly 20 cm. This
approach will not eradicate the problem
completely but can reduce the population or
level of damage in plough zone to the minimum
extent.







Impacts Of Soil Solarization


How to Solarize Soil


Preparation of soil: The selected field or
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area should be of a smooth surface so that
the plastic film can lie flat over the surface.
Soil Moisture : This is a hydrothermal
process. Before, spreading sheet or trap,
make sure moisture level is adequate. If the
soil is dry, water the area before laying the
plastic mulch, because most soil pests are
more sensitive to high temperatures in wet
soil than in dry soil. Drip irrigation line
under the tarp/plastic mulch to maintain
moisture levels inside the soil throughout
the treatment period.
Timing: Longer the soil is heated, the
better and deeper the control of all soil
pests, pathogen and weeds will be. Thus,
long, hot, sunny days work best to kill soil
borne pathogens and weed seed. In general,
with the effective and intensive sunny day,
the 4 to 6 weeks are enough to control weed
seed, and other soil born plant pathogens.
Plastic Mulch: The UV stabilized sheets of
polyethylene, polyvinyl chloride or ethylene
vinyl with the size of 0.5 to 4.0 miles thick
are quite usable for soil solarization. Among
these, transparent polyethylene is ideal for
soil solarization because it is transparent to
solar radiation and reducible in escaping
the heat from the soil.
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Increase Soil Temperature : This effect
is greatest at the surface of the soil and
decreases with depth. The maximum
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temperature of soil solarised in the field is
40 to 550 C at a depth of 5 cm.
Improving Soil Physical and Chemical
Properties: This practice improves soil
tilth through soil aggregation and speeds up
the breakdown of organic material in soil,
resulting in release of soluble nutrients such



as NO3¯, NH4+, Ca2+, & Mg2+ and making
them available to plants.
Control of Pathogens, Pests and weed seed:
This practice helps in killing many harmful
plant pathogens, nematodes, weed seed and
seedlings. This may also kill or weaken
some beneficial organisms.

Table 1: Some Pathogens and Weeds Controlled by Soil Solarisation
S.No. Fungi
1.
2.
3.
4.

Fusarium oxysporum f. Sp.
Fragariae
Fusarium oxysporum f. Sp.
Lycopersici
Rhizoctonia solani
Sclerotinia minor
Plosmodophoro brassicae

Disease Caused
(Crop)

Bacteria

Fusarium wilt
(Tomato)
Fusarium Wilt
(Cotton)
Seed rot or
seedling disease

Agrobacterium
tumefaciens
Clavibacter
michiganesis
Streptomyces
scabies

Disease Caused
(Crop)
Crown gall
(Many crops)
Canker (tomato)
Scab (potato)

Pink root (Onion)

Weeds
Cynodon dactylon
(Seed)
Melilotus indicus
Convolvulus
arvensis L.
Prosopis farcta

Encouragement Of Beneficial Soil Organism

Limitations Of Soil Solarisation

Although many soil pests are killed by soil
solarisation but many beneficial soil organisms
are able to either survive or recolonize the soil
very quickly afterwards. Important among these
beneficial are the mycorrhizal fungi and fungi
and bacteria parasitize plant pathogens and aid
plant growth.

The major limitation for adoption of soil
solarisation is dependency on climatic condition
particularly the solar radiation, its intensity and
duration in the area. The larger the intensity
and duration in the area larger will be the
heating of soil surface. The cost may be the
barrier depending on the country, the crop type,
the production system (organic versus
conventional farming) and the cost and
availability of alternatives. Some other
possibilities may be geographical limitation, the
area is occupied for at least one month with
mulch, although cheaper than other methods
but everyone can not afford costly sheets,
damages of sheets caused by wind and animals
and not all soil-borne pests and weeds are
sufficiently controlled.









Earthworms: The effect on earthworms
has not received much attention, but it is
thought that they retreat to lower depths
and escape the effects of soil heating.
Fungi:
Beneficial
fungi,
especially
Trichoderma,
Talaromyces
and
Aspergillus spp., survive or even increase in
solarised soil.
Bactria: Bacteria such as Bacillus and
Pseudomonas spp. are reduced during the
process but recolonize the soil rapidly
afterward. Population of Rhizobium spp.,
which fix nitrogen in root nodules of
legumes, may be greatly reduced by
solarisation and should be reintroduced by
inoculation of leguminous seed. Population
of actinomycetes are not greatly affected by
soil solarisation.
Increased Plant Growth: Plant often
grow faster and produce both higher and
better-quality yields when grown in
solarised soil. This can be attributed, in
part, to improved disease and weed control;
but increases in plant growth are still when
soil apparently free of pests is solarised.
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Conclusion
Soil solarization utilizes the sun's radiant energy
as it is absorbed and intensifies by the plastic
covering. The soil below the solarization mulch
can reach 140 degrees or more temperature
which kills roots of weeds upto 6-10 inches.
With the help of this, the soil is basically
smoothered, which also helps to kill everything
beneath it. Home gardeners and crop producers
can adopt solarization technique to reduce long
and short term weeds significantly and also
beneficial as it doesn’t require any chemical
pesticides. However, it does require patience,
planning, and foresight. Because solarization
25
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kills all organisms even the beneficial so it is
suggested that farmers should replace the

beneficial organisms by adding compost to the
soil after it has been solarized.

14. SOIL SCIENCE

Enzyme Activities as Affected by Fertilization, Organic
and Inorganic Amendments in Different Soils
Srinivasa, D. K.1
1Ph.D.

Scholar, Department of Soil Science & Agricultural Chemistry, GKVK, UAS, Bengaluru-65

Definition and history of enzymes

as catalysts in specific biochemical reactions.
Term enzyme coined during 1878 by German
physiologist Wilhelm Kühne (1837-1900), from
modern Greek enzymos "leavened,“ where en
"in" + zyme "leaven".

An enzyme is a chemical substance that is found
in living creatures, which produces changes in
other substances without being changed itself.
Group of complex proteins or conjugated
proteins that are produced by living cells and act

Figure 1: Binding of enzyme with substrate molecule





Soil enzymes are a group of enzymes whose
usual inhabitants are the soil and are
continuously playing an important role in
maintaining soil ecology, physical and chemical
properties, fertility, and soil health. These
enzymes play key biochemical functions in the
overall process of organic matter decomposition
in the soil system. They are important in
catalyzing several vital reactions necessary for
the life processes of micro-organisms in soils
and the stabilization of soil structure, the
decomposition of organic wastes, organic matter
formation, and nutrient cycling, hence playing
an important role in agriculture.

Microorganisms-living and dead,
Plant roots and plant residues and,
Soil animals
The state of soil enzymes in the soil is
different as below
State-1: Role of clays: Most activity
associated with clays Increased resistance to
proteolysis and microbial attack Increases the
temperature of inactivation.
State-2: Role of organic matter:
Humus material provides stability to soil
nitrogen compounds Enzymes attached to
insoluble organic matrices exhibit pH and
temperature changes Inability to purify soil
enzymes free of soil organic matters (bound to
organic matter).
State-3: Role of clay–organic matter
complexes: Lignin + bentonite (clay) protect
enzymes against proteolitic attack, but not
bentonite alone Enzymes are bound to organic
matter which is then bound to clay.

Kind of Soil Enzymes
Constitutive: Always present in nearly constant
amounts in a cell (not affected by addition of
any particular substrate –Pyrophosphatase).
Inducible: Present only in trace amounts or
not at all, but quickly increases in concentration
when its substrate is present (Amidase). Both
types of enzymes are present in the soil.
Origin and State of Soil Enzymes:
Although the general origins of soil enzymes are
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Relationship to Soil Function
Enzymes respond to soil management changes
long before other soil quality indicator changes
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less soil disturbance. Agricultural methods that
modify soil pH (e.g., liming) can also change
enzyme activity.

are detectable. Soil enzymes play an important
role in organic matter decomposition and
nutrient cycling. Some enzymes only facilitate
the break down of organic matter (e.g.,
hydrolase, glucosidase), while others are
involved in nutrient mineralization (e.g.,
amidase, urease, phosphatase, sulfates). With
the exception of phosphat ase activity, there is
no strong evidence that directly relates enzyme
activity to nutrient availability or crop
production. The relationship may be in
directcon side ring nutrient mineralization to
plant available forms is accomplished with the
contribution of enzyme activity.

Importance of soil enzymes



Correlation with microbial activity
Degree of pollution (heavy metals, SO4)

Research support
Phosphatase activity was significantly higher in
100
%
NPK+FYM+lime
application.
Dehydrogenase activity recorded higher activity
in 100 % NPK+FYM and it was noticed that the
combined application of FYM and chemical
fertilizers recorded higher biomass and greater
enzyme activities compared the inorganic
fertilizers alone. The greater activities of
phosphatase, in the FYM treated soils may be
due to enhanced microbial activity and diversity
of phosphate solubilizing bacteria due to
manure input in sandy clay soil over the years.
(Gowda et. al., (2017).
The enzyme patterns in the control Hamapil
and Lottental soil samples were quite similar
but significantly different to the OW patterns.
The OW amendments to both soil samples
resulted in increased enzyme activities but did
not shift the soil enzyme patterns (Britta
Stumpe et al., 2012).

Problems with Poor Activity
Absence or suppression of soil enzymes
prevents or reduces processes that can affect
plant nutrition. Poor enzyme activity (e.g.,
pesticide degrading enzymes) can result in an
accumulation of chemicals that are harmful to
the environment; some of these chemicals may
further inhibit soil enzyme activity.

Improving of soil enzyme activity
Organic amendment applications, crop rotation
and cover crops have been shown to enhance
enzyme activity. The positive effect of pasture is
associated with the input of animal manure and

FIGURE 2. Spider web plots of the extracellular enzyme activity in n mol·g−1 FB·h−1 in the organic waste amended
Lottental (middle) and Hamapil (below) soil samples

To visualize enzyme patterns in the
different samples star plots were used (Figure
2). The enzyme patterns of the OW types differ
from each other resulting in a distinct
fingerprint. For example, in biogas slurry the
enzyme activities follow the order phosphatase
> argenine > tyrosine > leucine > glucosidase >
cellohydrolase, while with liquid manure, the
enzyme activities are in the order leucine >
argenine > tyrosine > phosphatase > αglucosidase > cellohydrolase.
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Introduction

encouraging root suckers. Separate root suckers
of 10-15 cm height in February or March and
plant in small pots and later on in bigger pots.

The
chrysanthemum
(Dendrantherma
grandiflora) plant belongs to the family
compositeae
or
asteracae
and
genus
chrysanthemum contains x=9 chromosome
number. It is native from Europe having 200
species (Bhattacharjeeet al. 2003). It is grown
in world owing to its unsurpassed beauty and
economic values. It is also known as “Queen of
east” and “Guldaudi” and in market of cut
flowers it ranks second after rose (Singh &
sisodia2017). In addition its flowers are also
used for making garlands, Venis, Gazras and
religious offerings (Basoliet al. 2016). The major
chrysanthemum growing states in our country
are Karnataka followed by Maharashtra,
Rajasthan, Gujarat, Haryana and West Bengal
(Bhattacharjeeet al. 2003). In case of standard
chrysanthemum single bloom on a branch is
allowed to produce.

Planting of standard chrysanthemum:
Optimum planting density and spacing: In
Greenhouse spacing for cut flowers is 20 x 20
cm and plant density is 40-54 plants/m2.
Pot filling: First potting is done in
December with the help of growing media of leaf
mould, light clay and charcoal powder with ratio
of 10:2:1 respectively.
Second potting: It is done in February
with the help of growing media of cow dung
manure, leaf mould & light clay ratio of 4:2:2
respectively and 1 table spoon bone meal is also
added in per pot (K.L. Chaddha 2001).

Intercultural Operations
Pinching: The objective of pinching is to
encourage the side branches. In standard
chrysanthemum one soft pinching is done in
August at height of 20-25 cm for getting 3
blooms but no pinching is done when 1 bloom is
taken.
Disbudding: It is the most important
operation followed in standard chrysanthemum
for maintaining quality production. In disbudding all the lateral buds are removed time to
time from their early stage of growth
(Bhattacharjee et al. 2003).
De-suckering: In chrysanthemum suckers
are sprouted at the base of stem and reduce
vegetative growth as well as deteoriate quality of
flowers. So, to obtain qualitative flower suckers
are removed at regular interval (Bhattacharjee
et al. 2003).
Staking: Staking is very necessary to
provide support whether plants are grown in
pots or in field. For standard varieties, number
of stakes will depend upon the number of main
branches which have been allowed to produce
bloom (Bhattacharjee et al. 2003).

Soil & Climate
Sandy loam Soil having pH 6.5- 7.0 with high
water retention capacity is good for
chrysanthemum
production
(K.L.
Chaddha2001). Chrysanthemum requires long
day light period for growth and short day for
flowering. Chrysanthemum requires 70-90%
relative humidity & temperature range between
20-28° C for day and 15-20° C for night for
optimum growth.

Important Standard Chrysanthemum cultivars
Snow ball, Snow Don White, Mountaineer,
Sonar Bangla, Bright golden,
Anne, Lehmans, Sonali Tara, Poornima,
Tata Century, Thai Ching Queen, etc.

Propagation
Standard chrysanthemum mostly propagated
through Root Suckers
How to take Suckers: After flowering,
the plants are planted in partial shade and
ample of irrigation and fertilizers are applied for
March, 2019
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peduncle length of standard chrysanthemum
(Bhattacharjee et al. 2003).

Important Insect-pests
Aphid is a most serious pest in standard
chrysanthemum production.
Aphids (Macrosiphoniellasanborni):
Greenish-black nymphs and chocolate brown
adults suck the cell sap from growing shoots and
lower surface of leaves. Damage by aphid's
results in loss of vigour, yellowing and
premature leaf fall and stunted growth of
attacked plants. The pest also acts as a vector of
viral diseases.
Control: Spraying of Monocrotophos
@0.05% or Phosphamidon @0.02% at 15-20
days interval controls aphid population
effectively.

Harvesting & Yield
Harvesting of standard chrysanthemum done
when outer petals are fully elongated (K.L.
Chaddha 2001). Yield of standard is 2.5 to 4.5
lakh/ haand in Greenhouse conditions 150-250
flower stems/m2/year.

Grades of Standard Chrysanthemum Flowers

FIG. 1 Disbudding, Fig.2 Staking and fig.3 Harvesting
stage

Standard chrysanthemum having 4 Grades


Manuring and Fertilization
Chrysanthemum requires high Nitrogen &
Potash during vegetative growth. Oil cakes are
added over the soil of pots. Liquid manuring is
done at 15 days interval when roots are well
established in August. Liquid manure is
prepared with the help of 5 g KNO3, 5 g
NH4NO3, and 10 liter water. At the time of
flower bud initiation same dose is applied once
in week (K.L. Chaddha 2001).





Post-harvest Management
For increase vase life: Flowers having short vase
life. So, Proper post-harvest management
increases vase life of flowers. If flowers are
holded in solution containing 1.5 % sucrose and
8-HQC (200 ppm) vase life is extended for 10-15
days. Storage in moisture retentive boxes at -0.5
to 0oC temperature extends vase life for 3-5
weeks (Bhattacharjee et al. 2003).
Packaging of Cut flowers: In corrugated
card board boxes of 91 x 43 x15 cm (L x W x H)
accommodates about 80-100 cut flowers of
chrysanthemum. Wrap flower bunches in
cellophane sleeves.

Irrigation
Standard chrysanthemum required frequent
and light irrigation required. Especially pots are
sensitive to excessive watering. Accumulation of
water in pots causes damage to roots.

Use of Plant Growth Regulators
IBA-1000-2000 ppm for rooting. GA3 – 1.5- 6
ppm at the time after 3 days of planting
increases stem length. GA3 and maniquat
chloride – 500 ppm spray enhance vegetative
growth and size of flower. Spray of 2500 ppm
Daminozide just after dis-budding reduces
VOLUME NO. 15, ISSUE NO.6

Blue: Having Stem length 75 cm with
flower diameter 15 cm
Red: Having Stem length 75 cm with flower
diameter 12.5 cm
Green: Having Stem length 60cm with
flower diameter 10 cm
Yellow: Having Stem length 60 cm with
flower diameter less than 10 cm
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Introduction

correctly, 95% of their stored water is available
for plant absorption. Polymers are classed into
three categories by Woodhouse and Johnson
(1991): starch-polyacrylonitrile graft polymers
(starch co-polymers), vinyl alcohol-acrylic acid
co-polymers (polyvinyl alcohols) and acryl
amide sodium acrylate co-polymers (crosslinked polyacrylamides). They are called as
super absorbents which hold up to thousand
times of their existing weight of water (James
and Richards, 1986). When these absorbents are
mixed with the soil, an amorphous gelatinous
mass is formed on hydration. They are capable
of cyclical absorption and desorption for long
period of time. Hence these absorbents act as a
slow-release source of water and dissolved
nutrients in the soil.

During the 20th century, the main emphasis of
agricultural development all over the world was
the increasing productivity per unit area of land
used for crop production to feed the everincreasing population. This was substantially
accomplished through over exploitation of
natural resources such as water and plant
resources and excessive use of fertilizers and
pesticides. The yield of crop production in dry
land areas is mainly influenced by variation in
amount and distribution of rainfall. 70 percent
of 143 million hectare of total cultivated area in
the country is rain fed. The dry land areas
supplies 42 percent of the total food grain
production of the country. The most critical
factor of failure in yielding the second crop after
the rice production is soil moisture. Hydrogel
technology uses insoluble gel forming polymers
to improve the water-holding properties of
different soils, such as clays and sandy loams.
This can increase water holding capacity and
water use, improve soil permeability, reduce the
need for irrigation, reduce compaction, soil
erosion,
leaching
and
plant
growth.
Desertification and lack of water threaten
agriculture in arid and semi arid regions of the
world these may be mitigated by hydrogels.
Hydrogels are hydrophylic cross linked
polymer that form three-dimensional molecular
networks which can absorb and hold great
amounts of water. Super absorbent polymer
holds 400-1500 g of water per dry gram of
hydrogel. Johnson and Veltkamo, (1985) have
suggested that when these hydrogel are used
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Potential uses in agriculture
Hydrogels of different kinds could be useful in
agriculture, reducing drought stress in plants,
making better use of irrigation water and
fertilizer. Superabsorbent hydrogel polymer can
in principle influence soil permeability, density,
structure, texture, evaporation and infiltration
rates of water through soils. They can also allow
pesticides to be released slowly over a long
period, increasing effectiveness and reducing
side-effects such as pesticide runoff. There has
therefore been considerable research interest
into the possible use of hydrogels in agriculture.
For example, a hydrogel based on gum
tragacanth increases the water content of clay
soil by up to 5.35% and of sandy loam by up to
5.5%; it could also be used to release calcium
chloride slowly over a prolonged period.
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Commercialization

kind of soils and crops to greatly reduce
irrigation frequency and loss of soil moisture by
leaching and evaporation.

In 2015, The Indian Agriculture Research
Institute (IARI) reported the development of a
novel Hydrogel for agricultural use. It was
intended to help farmers to cope with drought,
making efficient use of water in arid and semiarid regions of India. The product is to be
commercialized by the Ministry of Science and
Technology's National Research Development
Corporation (NRDC) in collaboration with a
company based in Chennai, Reliance Industries
Limited. In 2016, a water absorbing material
named Alsta hydrogel was introduced in the
Indian agriculture market after testing from
NTC Pune with a potential to absorb water 400
times of its own weight. It is a potassium
polyacrylate based granular non-toxic polymer
and soil conditioner that is compatible with all
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Introduction

strengthening the practical opportunity to get
rid of poverty and hunger of the people. The
agriculture on the road to recovery, thus the
environmental performance is required and at
the same time participation of food chain
ecosystems are required in relation to
agricultural food production (Thornhill et al.
2016).
No doubt that the sustainable growth of
agriculture totally depends on the new and
innovative techniques like nanotechnology.
Nanotechnology monitors a leading agricultural
controlling process, especially by its miniature
dimension. Additionally, many potential
benefits such as enhancement of food quality
and safety, reduction of agricultural inputs,
enrichment of absorbing nanoscale nutrients
from the soil, etc. allow the application of
nanotechnology to be resonant encumbrance.
Agriculture, food and natural resources are a
part of those challenges like sustainability,
susceptibility, human health and healthy life.
The ambition of nanomaterials in agriculture is
to reduce the amount of spread chemicals,
minimize nutrient losses in fertilization and
increase yield through pest and nutrient

Agriculture is always most important and stable
sector because it produces and provides raw
materials for food and feed industries. The limit
of natural resources (land, water and soil etc.)
and the growth of population in the world claim
the agricultural development to be economically
viable, environmentally and efficiently. The
development of agriculture is compulsory
phenomena for the purge of poverty and hunger
which must be getting rid of from the present
situation. Therefore, we should have to take one
bold step for agricultural development.
Nowadays, the most vital obsession is to create
flanked by, agriculture poverty and nutritional
process getting food. Therefore, new technology
should have to be adopted that focuses on
getting better agricultural production (Yunlong
and Smit, 1994). Recently, food and nutritional
security are fully embedded in the novel
knowledge. The agriculture development also
depends on the social inclusion, health, climate
change, energy, ecosystem processes, natural
resources, good supremacy, etc. must also be
documented in specific target oriented goals.
Therefore,
sustainable
agricultural
VOLUME NO. 15, ISSUE NO.6
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green nano in a faster rate for implementation
its functions. Still it is not clear how the
environmental
sustainability
of
green
nanotechnology will be achieved in future?
These risks must be mitigated in advancing
green nanotechnology solutions (Kandasamy
and Prema, 2015).
In
modern
agriculture,
sustainable
production and efficiencyare unimaginable
without the use of agrochemicals such as
pesticides and fertilizers. However, every
agrochemical has some potential issues
including contamination of water or residues on
food products that threat the human being and
environmental health, thus the precise
management and control of inputs could allow
to reduce these risks (Kah, 2015). The
development of the high-tech agricultural
system with use of engineered smart nanotools
could be excellent strategy to make a revolution
in agricultural practices, and thus reduce and/or
eliminate the influence of modern agriculture
on the environment as well as to enhance both
the quality and quantity of yields (Sekhon, 2014;
Liu and Lal, 2015). The development of
biosensors is also a good field for exploitation of
many strengths of nanotechnology, thus
nanotechnology is there and plays an essential
role.

management.
Nanotechnology
has
the
prospective to improve the agriculture and food
industry with novel nanotools for the controlling
of rapid disease diagnostic, enhancing the
capacity of plants to absorb nutrients among
others.

Nanotechnology and agricultural sustainable
development
Nanotechnology takes an important part in the
productivity through control of nutrients
(Gruère, 2012; Mukhopadhyay, 2014) as well as
it can also participate in the monitoring of water
quality
and
pesticides
for
sustainable
development of agriculture (Prasad et al. 2014).
This technology was proved to be as good in
resources management of agricultural field,
drug delivery mechanisms in plants and helps to
maintain
the
soils
fertility.
Recently,
nanosensors are widely applied in the
agriculture due to their strengths and fast for
environmental monitoring of contamination in
the soils and in the water (Ion et al., 2010).
Several sensors based on nano- detection
technology
such
as
viz.
biosensors,
electrochemical sensors, optical sensors, and
devices will be the main instruments for
detecting the heavy metals in trace range (Ion et
al., 2010). Nanomaterials not only directly
catalyze degradation of waste and toxic
materials but it also aids improve the efficiency
of microorganisms in degradation of waste and
toxic materials.
In the present century, there is a big
demand for fast, reliable, and low-cost systems
for the detection, monitoring and diagnosis for
biological host molecules in agricultural sectors
(Vidotti et al., 2011; Sagadevan and Periasamy,
2014). The application of chemically synthesize
nanomaterials now a days considered as toxic in
the nature, in attract of this, nanomaterials may
synthesis from plant system and it considered as
green nanotechnology (Prasad, 2014). Green
nanotechnology is a safe process, energy
efficient, reduces waste and lessens greenhouse
gas emissions. Use of renewable materials in
production of such products is beneficial, thus
these processes have low influence on the
environment
(Prasad
et
al.
2016).
Nanomaterials
are
eco-environmentally
sustainable and significant advances have been
made in the field of green nanotechnology. In
the present decade, it is more shift toward the
March, 2019

Future perspectives
Sustainable agriculture must be taken as an
ecosystem method, where abiotic–biotic living
beings live in accord with a coordinated stability
of food chains and their related energy balance.
New technologies, modernization, increased in
use of nano-chemicals, specialization and
government policies are adapted to maximize
the production in agriculture. To overcome the
situation, it is mandatory to establish the recent
technology in the food industry. Therefore, the
new and future technology is nanotechnology
that possesses very unique property in food
supply chain (from the field to table: crop
production, use of agro-chemicals such as
nanofertilizers, nanopesticides, nanoherbicides,
etc., precision farming techniques, intelligent
feed, enhancement of food texture and quality,
and bioavailability/nutrient values, packaging
and labeling, etc.) round the world agricultural
sector. Some focused areas may need more
attention in near future researches in the field of
agricultural nanotechnology or nanofoods.
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utilization of natural resources. IPCC has
projected rise in temperature 0.5oC to 1.2oC by
2020 and 1.56oC to 5.4oC by 2080 (IPCC
2007b). Due to rise in temperature melting of
ice on polar region takes place and resultant is
increase in sea water level more rapidly.
Variation in rainfall increases the frequency of
extreme events like drought & flood conditions.
Hailstorms & frost are also major contributors
in climate change.

Climate: Climate is defined as an average
weather of the place for several decades typically
3 decades according to world meteorological
organization. It included weather properties like
rainfall, temperature, humidity & sunshine
hours etc.
Climate change: Global warming and
climate change is the greatest concern of
mankind in 21st century. It is refers to change in
the properties of climate of a region or place due
to natural and external factors. It is not a
temporary phenomenon. Changes in climate
affect the growing period as well as growing area
of traditional crops of a particular region. Major
limiting factor for climate change is the
increasing concentration of green house gases
like CO2, NO2, CH4 and SO2. Increasing green
house gases are the resultant of direct& indirect
activities of human to destroy or uncontrolled
VOLUME NO. 15, ISSUE NO.6

Impacts of climate change on crop production
Increasing CO2in atmosphere is beneficial for
most of the crops but rising temperature causes
more evapo-transpiration and ultimately its
result is water scarcity may affect the agriculture
production thus challenging for food and
nutritional security of increasing population.
Reports of IPCC & a few other global studies
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indicate chances of 10-40% loss in crop
production in India due to increase in
temperature by 2080-2100(Rosenzweing &
Parry 1994).

Environmental stress is the primary cause
of crop losses worldwide, reducing average
yields for most major crops by more than 50%.
Climatic changes will influence the severity of
environmental stress imposed on vegetable
crops. Plants with C3 photosynthetic metabolism
have more able to accumulate the biomass in
increasing concentration of CO2. Delay in
monsoon, dry spells of rains, and untimely rains
during water stress period, high temperatures
during flowering and fruit growth, hailstorms
are some of the most commonly encountered
climatic condition. Unexpected climate pattern
reduce the production of horticultural crops as
well as quality. The commercial varieties of
fruits, vegetables and flowers perform poorly in
an unpredictable manner due to aberration of
climate.
Lowering the temperature affects on
chilling requirement of temperate fruit crops.
Increasing temperature create the dry
conditions in plants due to higher rate of
evaporation and also reduce the crop duration
due to sharp increase in all metabolic process.
Higher temperatures affects the fruit set as well
as bud drop, abnormal flower development,
poor pollen production, dehiscence, and
viability, ovule abortion and poor viability,
reduced carbohydrate availability and other
reproductive abnormalities. Occurrence of
physiological disorder in horticultural crops is
more due to high temperature eg. Spongy tissue
of mango, fruit cracking of litchi, flower and
fruit abscission in solanaceous vegetables. Air
pollution also reduces the yield of many of
horticultural crops. Increasing Co2 play
important role in accumulation more dry matter
due to higher rate of photosynthesis and also
reduce evapo-transpiration and thus increase in
water use efficiency. Due to unexpected climate
occurrence of more disease and insect pests
takes place. Shifting of apple orchard towards
the higher elevation is due to higher
temperature which effects the chilling
requirement. Due to climate change crop
production is more challenging in present time
to fulfill hunger of increasing population. Most
of the vegetable crops are highly sensitive to
flooding and genetic variation with respect to
this character is limited. Flooded crops
especially in tomato plants accumulate
endogenous ethylene that causes damage to the
plants (Drew 1979). Seed Spices are winter

Impacts of climate change on Indian Horticulture
India is both a major greenhouse gas emitter
and one of the most vulnerable countries in the
world to projected climate change. India already
experiencing changes in climate and the impacts
of climate change, including water stress, heat
waves and drought, severe storms and flooding
and associated negative effects on health and
livelihoods.

FIG. Effect of climate change on horticultural crops
March, 2019
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essential.
1. Agronomical Practices: Rain water
harvesting reduces the loss of runoff and
ensures water availability in dry areas.
Ridge & furrow system is better for rain
water conservation. Planting of wind breaks
& shelterbelts on windward sides protect
fruit & vegetable crops from heat and cold
waves. Micro irrigation & fertigation
techniques ensure better placement of
fertilizer and reduce loss of water.
Encouragement of aforestation is another
important measure to control climate
change. Mulching reduces the moisture loss
from soil. Use of anti transpirants also play
a major role in reducing transpiration loss
in water scare region. Change in sowing
time of vegetable crops also reduces effect
of climate change.
2. Use of tolerant varieties: Nowadays use
of biotechnology for improvement in crops
is popularized. Change in genetic make-up
of a species to survive in adverse climatic
conditions like heat & cold tolerance
without disturbance to other characters.
Use of resistant varieties & rootstocks from
abiotic stress are also useful for more
production. Dwarf rootstocks having better
photosynthetic efficiency & ability to
survive in adverse climatic conditions.

season crops and commonly grown in arid and
semi arid track of Rajasthan and Gujarat
requiring certain period of low temperature for
optimum vegetative growth. Heavy losses have
been observed due to combined effect of chilling
and frost injury. Cumin, coriander, nigella,
ajowan, fennel and fenugreek are the crops
which are very sensitive to frost. Incidence frost
causing serious loss in yield almost reaches up
to zero. Low temperatures shut down flowering
in jasmine (<190C) and lead to reduction in
flower size. Flowers do not open up fully in
tropical orchids wherever temperatures below
150C. High temperature leads to flower bud drop
and unmarketable spikes in tropical orchids
when temperature remains > 350 C. Apple fruits
exposed to direct sunlight having more sugar
content as compare to those fruits which is
grown in shade. High temperature reduces
tuber initiation process in potatoes; reduce
quality of tomato and pollination in many crops.
It causes bolting in crucifers and anthocyanin
production may be affected in apples and
capsicum. Tip burn and blossom end rot in
tomato also due to temperature. High
temperature (>34.4 0C) and low relative
humidity (<20%) during afternoon causes
drying of flowers in cashew and it leads to
reduction in yield. Untimely rains during winter
promote vegetative growth instead of flowering
in citrus. Excess of rainfall during December
and January effects the productivity of coconut
in Tamilnadu region. More heat in summer
month directly effects to pollen (Samra & Singh
2003). Hailstorms at the time of small size of
fruit causes heavy fruit drop.
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Mitigation strategies to reduce the effect of climate
change
Mitigation refers to process in which the
emission of green house gases are reduced or
sequested. All the fruits crops are perennial in
nature so orchard establishment is a long
duration planning and if climate change effects
the fruit production than it is not easy to
transfer or establish new orchard because most
of fruit crops take 3-4 years to come in bearing.
So adoption of mitigation techniques is
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19. AGRICULTURLA ENTOMOLOGY

Changing Pest Scenario in Cotton and Their
Integrated Pest Management (IPM)
Prashant K. Natikar
Department of Agricultural Entomology, University of Agricultural Sciences, Dharwad -580 005

dew excretion on infested parts. It is
vector of leaf curl virus.
4. Red cotton bug Dysdercus cingulatus
(Pyrrhocoreidae: Hemiptera)
a) The nymphs and adults suck sap from
tender leaves, petioles and shoots in
early stages and then infest flower buds
and immature bolls and bolls that have
just opened. Resulting plants loose
their vigour and bolls open prematurely
with stained lint. Infested seeds get
shriveled, underdeveloped, become
unfit for sowing and oil content gets
reduced. From the spot of injury on the
bolls, a bacterium – Nematospora
gossypii gains entry and spoils the lint.
5. Cotton mealy bug Phenococcus solenopsis
(Psedococcidae: Hemiptera)
a) Both the nymphs and adults suck the
sap from the soft tissues of plant and
while sucking they inject toxin in the
plant system.
6. Pink bollworm Pectinophora gossypiella
(Gelechiidae: Lepidoptera)
a) “Rosette” flowers.
b) Attacked flowers drop prematurely and
the seeds are destroyed in advanced
stage
c) The lint development is retarded and is
weakened.
d) It causes premature opening of the boll
leading to invasion of saprophytic
fungus.
e) Stain the lint both in the gin and in the
boll, thus the ginning percentage and
quality of lint is greatly reduced.
f) Poor germination capacity of seeds in
the attacked boll.
Recently cotton mirid bug and flower bud
maggot have emerged as a serious pest but still
IPM practices to develop for these pests.

The cotton crop in its early stage of crop growth
is generally subjected to the attack of insect
pests such as aphids, thrips, whitefly, mealybug
and leaf hoppers. It is followed by the attack of
stem weevil in certain regions, where the
infestation is localized. From flowering till
harvest the bollworms cause appreciable
damage.
1. Cotton aphid Aphis gossypii (Aphididae:
Homoptera)
a) Crinkling and curling of leaves due is
observed due to aphid colonies sucking
the sap by staying on the undersurface
of leaves.
b) Severe infestation results in stunted
growth, gradual drying and death of
young plants.
2. Cotton leaf hopper Amrasca biguttula
biguttula (Cicadellidae: Homoptera)
a) Both the nymphs and adults suck up
the plant sap from the under surface of
leaves. The leaves show symptoms of
“hopper burn” such as yellowing,
curling, bronzing and sometimes drying
up and these symptoms are expressed
differently depending on how the
different varieties react to the toxic
saliva of the insect.
3. Cotton
whitefly
Bemisia
tabaci
(Aleyrodidae: Homoptera)
a) Both nymphs and adults suck sap from
lower side of leaves resulting in,
b) Chlorotic spots which later coalesce
forming irregular yellowing of leaves
which extends from veins to outer
edges.
c) The vegetative growth retarded and boll
formation seriously hampered.
d) Shedding of the bolls accentuated and
proper opening of the bolls interfered
with low quality lint and low oil
content.
e) Sooty mould development due to honey
March, 2019
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IPM FOR COTTON PESTS:





Use of pheromone traps for monitoring
bollworms such pink bollworm at a distance
of 50m @ 5 traps/ha.
 Monitor the activity of whitefly and aphids
by setting up yellow pan/sticky traps @ 25
traps/ha.
 Deep ploughing in summer.
 Destruction of alternate weed hosts like
Abutilon for the control of whitefly and
mealybug.
 Avoid other malvaceous crops in the
vicinity.
 Inter-cropping with mung bean, soybean,
groundnut, maize, ragi and onion reduces
the infestation of bollworms. Intercropping
with cowpea help to colonize the bio control
fauna such as coccinellids, chrysoperla etc.
 Avoid cultivation of brinjal, tobacco,
tapioca, chillies, pulses, bhendi in vicinity
for the control of white fly.
 Growing tolerant / resistant varieties or
hybrids against leafhoppers and white flies.
Leafhoppers: Many varieties like MCU –
5, LRA 5166, L 604, L 603, Narasimha
(NA1325) & hybrids like NHH 44, Saritha, H8,
jk Hy – 1, LAHH –1.
Whiteflies:
Glabrous
varieties
like
Kanchana (LPS 141), LK 861, L615, NA 1280,
Supriya.


















Seed treatment with 10 gm Thiamethoxam
70 WS to manage early sucking pests upto
35-40 days. Use 1 % sticker solution for
uniform coating of insecticides on seeds.
Install ‘T’ shaped or long dried twigs as bird
perches to attract predatory birds @ 20 /



acre.
For PBW, when the crop is 35-40 days old
tie to the stem PB Ropel sticks @ 200/ha (1
stick per 50 sq m) for mating disruption.
Release Trichogramma egg parasites twice
at weekly interval @ 2.5 lakh/ha during
early reproductive phase of crop (50-60
days). Make 12 bits of Trichocard, staple
each bit on lower surface of top leaves.
Later spray the crop with 5% NSKE per litre
of water which is safe to NEs (T. chilonis).
Release of Chrysoperla carnea @
5000/week/acre against H. armigera.
Clip off top shoots of plants at 80-90 days
after sowing to prevent egg laying by
bollworms. Destroy the clipped off top
shoots.
For mired bug, Spray 1 gm Acephate 70
SP/lit.
When the crop is 100-120 days old, Spray
the crop with 1 gm thiodicarb 75 WP/lit.
This helps in managing American bollworm
and PBW at egg and larval stages.
When bollworm population is more spray
the crop with 0.5 ml Imidacloprid 14.5
SC/lit or 0.2 ml Spinosad 48 SC/lit or 0.25
gm Emamectin benzoate 5 SG/lit of water.
For mites, Spray the crop with 3 gm
wettable sulphur or 2.50 ml dicofol/lit of
water.
The reduvid bug Harpactor costalis is
predacious on red cotton bugs, dusting of
methyl parathion 2D or carbaryl 10D @ 10
– 12 kg/ac are effective against red cotton
bug.
Maintain soil moisture till the bursting of
cotton.

20. AGRICULTURE ECONOMICS

Cultivation Area and Market of Chilly in India
Dr. S. Arivarasan1 and K. Thomas Felix2,
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Professor, JSA College of Agriculture and Technology, Tittagudi, Tamil Nadu 606108.
Scholar, Department of Agricultural Economics, TNAU, Coimbatore 641003

2-Research

‘Solanaceae,’ which also includes tomato and
potato. Chilly originated in the Latin American
regions of New Mexico as a wild crop in around
7500BC. The people native to these places
domesticated this crop in 5000BC. The south
Asian climate also was suitable to this vegetable

Chilly is considered as one of the most
important commercial spice crops and is widely
used universal spice, named as wonder spice.
Chilly is a fruit of the plant ‘Capsicum annuum’
and ‘Capsicum frutecens’ that come from the
genus ‘Capsicum,’ belonging to the family of
VOLUME NO. 15, ISSUE NO.6
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and is also used as a colouring agent. Most if its
demand is generated in the food processing
sector.

crop, and since then the concentration of
production of chilly shifted to Asia. In today’s
scenario, the most popular and valued varieties
of chilly are grown and present in Asia only.
Specific varieties are grown for vegetables,
spices, condiments, sauces and pickles
preparation. Chilly occupy an important place in
Indian diet. It is an indispensable item in the
kitchen, as it is consumed daily as a condiment
in one form or the other. Among the spices
consumed per head, dried chilly fruits constitute
a major share.

Indian Scenario
India is the largest producer, consumer and
exporter of spices in the world and so it is called
‘Spice bowl of the world’ and also known as the
‘The home of spices’. There are about 63 spices
which are widely grown in India. Indian chilly is
considered to be world famous for two
important commercial qualities namely its
colour and pungency level. Some of the other
varieties are famous for its length, width and
skin thickness. Chilly cultivated in tropical subtropical climates and mostly cultivated as a
rainfed crop in India.
The most important chilly growing states in
India are Andhra Pradesh (49%), Karnataka
(15%), Maharastra (6%) and Tamil Nadu (3%),
which together constitutes nearly 75 per cent of
the total area. Andhra Pradesh tops the list in
dry chilly production (49%) followed by Tamil
Nadu (23%), Maharashtra (7%), Odisa (8%) and
Karnataka (16%). Andra Pradesh stands first in
the list of chilly producing states in India and
also has the maximum acerage under chilly
cultivation. It alone commands 49% of the chilly
production in India, with a production of
around 2.7 lakh tones of chilly. The traditional
buyers of Indian chilly viz. Malaysia, Indonesia
and Sri Lanka were active in the market.

Nutritional Value of Chilly per 100 gm
Parameters
Moisture

Chilly (Dry)
10.000 gm

Chilly (Green)
85.700 gm

Protein
Fat

15.000 gm
6.200 gm

2.900 gm
0.600 gm

Minerals
Fibre

6.100 gm
30.200 gm

1.000 gm
6.800 gm

31.600 gm
246.000 K cal

3.000 gm
29.000 K cal

160.000 mg
370.000 mg

30.000 mg
80.000 mg

Carbohydrates
Energy
Calcium
Phosphorus

Iron
2.300 mg
4.400 mg
Source: Directorate of Marketing & Inspection, Nagpur,
2008

World Scenario
The world area and production of chilly is 15
lakh hectares and 70 lakh tones respectively.
Major chilly growing countries are India,
Pakistan, Indonesia, Korea, Turkey, Sri Lanka,
Nigeria, Ghana, Tunisia, Egypt, Mexico,
America, Spain and Italy. India with 36% share
in global production, ranks first in chilly
production followed by China (11%), Bangladesh
(8%), Peru (8%) and Pakistan (6%). India
produces on an average around 11 lakh tones per
year; China with a production of around 4.5
lakh tons and Mexico and Pakistan with the
production of around 4 lakh tones. The world
trade in chilly accounts for 16% of the total
spices and condiments trade in the world,
occupying second position after black pepper.
The major importers are the United Arab
Emirates, European Union, Sri Lanka, Malaysia,
Japan and Korea. A large demand for chilly
comes from several chilly consuming countries
as it forms a part of cuisines of various cultures
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Cultivation Pattern in India
Chilli is a much simpler crop to cultivate. It can
survive on different soil types and in several
climatic conditions. But the best output of this
crop is obtained when it is grown on deep,
loamy, fertile soil with appropriate moisture
content. The soil is ploughed properly at the
time of planting of the crop. It has a short
duration period of three to four months. In
Indian subcontinent, chilly are produced
throughout the year. Two crops are produced in
a year, in each dry and wet season in the
country. The dry season extends from midMarch to August, in which the rainfall level is
much lower than other parts of the year. That’s
why chilli crop requires proper irrigation in this
season. The seeds or the seedlings are planted in
April and harvested in the month of August. On
the other hand, wet season starts from August
and ends in December. This season is
38
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chilly producing districts in Tamil Nadu

accompanied with a good amount of rainfall and
the crop is planted as and when the rainfall
occurs. Harvesting of the crop takes place in
December and chilly start reaching the major
markets in February and March. Watering and
harvesting are of utmost importance for proper
growth of the crop. Regular and appropriate
watering is required when the chilli plant is at
its sprouting stage. Harvesting of the green chilli
crop is done when the pods are green and
matured. The red chilli crop has to be harvested
late when the green pods dry up and 80 per cent
of those become red.

Marketing of Chilly
The major trading centers of chilly in India are
Guntur (Andhra Pradesh), Warangal (Andhra
Pradesh), Khammam (Andhra Pradesh),
Hindpur
(Andhra
Pradesh),
Raichur
(Karnataka), Bellary (Karnataka), Unjha
(Gujarat), Chennai, Kolkata, Mumbai, Delhi,
Ahmedabad and Nagpur. Generally two
channels of marketing are followed for dry
chilly, through the village merchants and
commission
agents.
In
Tamil
Nadu,
Virudhunagar, Ramnad, Trichy, Chennai,
Paramakudi and Thoothukudi are the major
markets. During October-November, chilly were
raised and harvested during February-March.
Peak arrivals flow during April-May. Most
commonly chilly are packed in gunny bags.
Green chilly is sometimes brought to market in
baskets made of split bamboo. Chilly is also
traded in the Indian commodity exchanges
namely National Commodity and Derivatives
Exchange of India ltd and Multi Commodity
Exchange of India ltd.

Tamil Nadu Scenario
Chilly are grown in almost all the districts in
Tamil Nadu. Among all spice crops grown in the
state, chilly occupy maximum area than any
other spice crop. On an average, about 45 per
cent of the area under spices cultivation was
occupied by chilly, occupying 16 per cent of the
total spice crop production. In Tamil Nadu,
chilly is cultivated both in irrigated and rainfed
conditions. Ramanathapuram, Thoothukudi,
Sivagangai and Virudhunagar are some major

21. HORTICULTURE

Different Cool Season Turf Grasses
Gawade Nagesh Vithu
Ph.D. Scholar, Department of Horticulture, Junagadh Agricultural University, Junagadh

Cool season grass
These grasses grow well in cool temperatures
range between 15º to 24ºC. A typical growing
season starts with a flush of growing in the
spring, then slowed in the summer, followed by
another flush of growth in the fall. Cool season
areas have cold winters with temperatures that
fall below freezing and having warm/ hot
summers. These types of grass turn brown
during the hot seasons. They maintain their
color during colder times. Their leaf types and
texture compatible with each other. The
different cool season turf grasses are as follows:
1. Bent grass: It is regarded as the most
beautiful of the lawn grasses. It requires a
high amount of maintenance.
a) Creeping bent grass (Agrotis palustris):
It is a perennial cool season grass.
Stems are decumbent (creeping) and
VOLUME NO. 15, ISSUE NO.6
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slender, and produce long narrow
leaves. Leaf blades are smooth on the
upper surface and ridged in the
underside,1 to 3mm wide and blush
green in appearance.
b) Colonial bent grass: It is adapted to
coastal regions where it is used for
general lawn areas. It thrives well in
cool, humid weather and can tolerate
some shade.
Rye grass
c) Annual Ryegrass/ Italian ryegrass: The
species is native to Europe and Asia.
d) Perennial Ryegrass (Lolium perenne):
It is a fine textured, tough grass that is
deep green in color. Perennial rye grass
tends to do best in areas with mildly
cool climates and damp summer
conditions.
Blue grass
March, 2019
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e)

4.

Kentucky blue grass (poa pratensis): It
is most common cool season grass
which gives high quality lawn and is
available in blends. Blue grass develops
a shallow root system that is not very
drought tolerant, but will go dormant
during extreme conditions. It requires
low maintenance and poor to shade
tolerance.
f) It is identified by its boat shapes leaf
tip. During late spring and summer, the
shoots of Kentucky bluegrass grow in
an erect or upright position, whereas, in
early spring and fall they become more
decumbent
g) Kentucky-31: It is a long lived grass
with short underground stems. It is a
versatile plant used for livestock feed,
lawn, turf and conservation purposes.
In 1931, Dr. E N Fergus discovered
Kentucky-31.
h) Rough blue grass: This perennial grass
is light green in color which is glossy
beneath and has a narrow boat shaped
tip. To identify rough bluegrass, look
for aggressive stolons, or runners, and
oblong seed heads like Kentucky blue
grass. It is grainy in appearance, that is,
the leaves have a tendency to lie flat in
one direction.
Fescue: (Festuca arundinacea): It is
classified as cool weather grasses. These are
shade tolerant, resistant to drought and
remain green throughout the year. Fescues
include sub species like creeping red fescues
and tall fescues. Rye are similar to fescues.
i) Fine fescue: It is more cold and shade
tolerant than tall fescue. Three grasses
go under the common name of fine
fescue; chewing fescue, creeping red
fescue and hard fescue.
i) Chewings fescue: It is an
aggressive, bunch type fine fescue.

j)

Its high shade tolerance is
sometimes used as shady lawns,
often in mixtures with perennial
ryegrass. Chewing’s fescues have
long been known for their fine leaf
texture and to be among the most
shade and drought tolerant of the
cool season grasses. Chewings
fescue is best adapted to cooler
areas. It is well adapted to the
sandy, acidic and often infertile
soils.
ii) Creeping red fescue: It is used in
temperate areas. Red fescue is a
cool season grass used in cool,
shaded, mountain sites, such as
camps, resorts and cabins where
low input of mowing, fertilization
and irrigation is desires. Red fescue
is fine with narrow deep green
blades and prefers shadier and
cooler areas than most other cool
season grasses. Identifying tps:
very fine blade grass with a deep
green color.
Hard fescue: Hard fescue has blue
green color. It is indeed one of the
hardiest of the fescues. It has good
shade, salt, drought resistance, medium
susceptibility to turf grass disease but
not adapted to close mowing, heat and
high traffic. It is slow growing and a low
maintenance grass.
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22. POST HARVEST TECHNOLOGY

Fig Fruit and Its Uses
Bharathkumar 1, Netravati2 and Vivek Anant Revankar3
Ph.D. Scholar1, Assistant Professor (PHT) 2, M.Sc. Scholar3, Dept. of Post Harvest Technology,
University of Horticultural Sciences, Bagalkot

Fig (Ficus carica L.) is a deciduous tree
March, 2019

belonging to the Moraceae family. It is under
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fruit from 2 to 4 weeks (Celikel et al., 1998). Fig
fruit being fleshy has limited shelf life and
deserves preservation.

cultivation since ancient times and its remnants
are found in excavations of sites traced to at
least 5000 BC. In India, fig is considered to be a
minor fruit crop and its commercial cultivation
of common (edible) fig is mostly confined to
Western Parts of Maharashtra, Gujarat, Uttar
Pradesh (Lucknow and Saharanpur), Karnataka
(Bellary, Chitradurga and Srirangapatna) and
Tamil Nadu (Coimbatore).

Nutritional composition and medicinal properties
fig
The fig fruit is well known for its attractive taste,
nutritive value due to its antioxidant properties
and it is consumed as fresh and dried products
worldwide. Fig fruits can also be used as a mild
laxative, an expectorant and as diuretic. Both
fresh and dried figs have high amounts of fiber
and polyphenols (Vinson et al., 2005). Figs are
found to be a rich source of amino acids. They
are also free of fat and cholesterol. Dried figs are
reported to be a good source of carbohydrates,
minerals, vitamins, organic acids and phenolic
compounds (Slatnar et al., 2011). The dried figs
are used as a food supplement by diabetics and
because of the high amount of sugars in it, it is
consumed as a sweet (Veberic et al., 2008). The
phytochemistry of F. carica shows that it is a
potent source of flavonoids and polyphenols and
various other compounds like arabinose, bamyrins, b- carotines, glycosides, b-setosterols
and xanthotoxol (Jeong et al., 2009). Alkaloids,
flavonoids, coumarins, saponins and terpenes
have also been reported in aqueous extract of
the ripe dried fruit of Ficus carica. Various plant
parts like fruit, root and leaves of figs have
numerous therapeutic benefits and are used in
traditional medicines to treat different disorders
like
gastrointestinal
disorders
(colic,
indigestion, loss of appetite and diarrhoea),
respiratory disorders (sore throats, coughs and
bronchial
problems)
and
cardiovascular
disorders and also used as anti-inflammatory
and antispasmodic remedy (Duke et al., 2002).
Ficus carica has also been found to have antidiabetic,
hypolipidemic,
hepatoprotective,
antispasmodic,
antipyretic,
antibacterial,
antifungal, scavenging activity and immune
response (Ming et al., 2009).

Structure of the fig fruit
The fig ‘fruit’ is a composite formed of a hollow
shell of receptacle tissue enclosing hundreds of
individual pedicellate drupelets that develop
from the individual female flowers lining the
receptacle wall, with a small scale-lined opening
(called the ostiole or eye) at the distal end. The
tiny flowers and even the initial prosyconium
are so small that figs were once considered to
bear fruit without ever forming flowers. This
composite fruit is called a ‘syconium’. The
mature fruit of the edible fig has a somewhat
tough skin, a whitish interior rind, and a sweet,
gelatinous pulp comprised of the individual ripe
drupelets. The seeds within the drupelets range
from virtually nonexistent to subtly crunchy
(Ed-Stover and Aradhya 2007).

Shelf life of the fig fruit
The high perishability of figs is attributed to
their delicate epidermal tissue, which is very
sensitive to wounding and spoilage by molds, as
well as extensive softening. To reduce losses, it
is acceptable practice to harvest the figs just
before full ripeness (Turk, 1989) although in
general, the customers prefer to buy fully
mature fresh figs. The number of studies dealing
with post-harvest technologies for fresh figs is
rather limited, but it is generally accepted that
storage temperature should be low (0–2 °C) and
relative humidity (RH) should be high (Gozlekci
et al., 2005). Forced-air precooling reduced
weight loss of ‘Bursa Siyahi' figs during storage
at 0 °C and doubled the storage potential of the
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23. SOIL SCIENCE

Role of Beneficial Elements (Silicon and Cobalt) in
Improving Crop Productivity
Altaf Kuntoji., and 2Kiran, S.K.
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number, weight, seeds quality, contents of
macro nutrients (N, P and K) and
micronutrients (Fe, Mn, Zn)
Nadia Gad (2012) indicated also that the
addition of cobalt with 75% of the recommended
amount of nitrogen fertilizer led to good results
and often convergent with the results of full
fertilization. These results lead to the conclusion
that the addition of cobalt saved about 25% of
recommended dose of nitrogen fertilizer and
enhanced groundnut yield and quality.
Moez et al, (2013) studied that cobalt
concentrations significantly improved growth,
seeds and oil yield and quality compared with
control. Cobalt at 12 ppm gave the highest
figures of all nodulation, growth and yield
parameters as well as minerals composition and
chemical constituents. Increasing cobalt in plant
media reduced iron content, these are
antagonistic in relationship.
Yogendra et al, (2013) revealed that the
significantly highest grain and straw yield was
noticed with 100 kg N ha-1 (RDF) along with the
application of calcium silicate @ 2t ha-1 over all
other treatments. Application of calcium silicate
@ 2t ha-1 along with LCC based N application of
75 kg N ha-1 (Basal 30 kg N ha-1 + LCC) recorded
on par with grain and straw yield over RDF
alone.

Beneficial elements are those elements which
are not useful to all the existing plants but may
be of prime importance to a specific plant.
Elements such as aluminium (Al), cobalt (Co),
sodium (Na), selenium (Se) and silicon (Si) are
considered beneficial for plants. These elements
enhance resistance to abiotic stresses (drought,
salinity, high temperature, cold, UV stress and
nutrient toxicity or deficiency) and biotic
stresses (pathogens and herbivores) at their low
levels. The beneficial effects of Si are mainly
associated with its high deposition in plant
tissues, enhancing their strength and rigidity.
Its beneficial effects are more prominent under
stress conditions because Si is able to protect
plants from multiple abiotic and biotic stresses.
Cobalt (Co) is an essential element for certain
micro-organisms particularly those fixing
atmospheric N, its deficiency seems to depress
the efficiency of N2 fixation. It is an essential
element for the synthesis of vitamin B12 which is
required for animals and human nutrition.
Cengiz et al, (2006) revealed that addition
of Si improved the water-stress tolerance in
maize seedlings by partially maintaining
membrane permeability and by enhancing
chlorophyll, relative water content, leaf Ca and
K.
Mukkram ali tahir et al, (2006) reported
that silicon application significantly increased
dry matter and grain yield of both wheat
genotypes under normal as well as under saline
conditions indicating its importance in mineral
nutrition of wheat. Major mechanism inducing
tolerance against salinity in both genotypes was
increased K uptake and decreased Na uptake,
thus enhancing K/Na selectivity ratio in leaves.
Nadia
Gad
(2006)
reported
that
amendment of cobalt can be reduced the
mineral and organic fertilizers to the level of
about 25 % and 67 % of the recommended dose
of both respectively. Cobalt also increased both
fresh and dry weight of shoots, roots, nodules
March, 2019

Conclusion:
Application of calcium silicate @ 2t ha-1 as a
source of silicon significantly increased grain
and straw yield of wet land rice. Silicon
application significantly increased dry matter
and grain yield of both wheat genotypes under
normal as well as under saline conditions.
Cobalt increased nitrogenase activity which
was parallel and related to the increased
nodules numbers, weights and its efficiency
especially with both 100 % and 75% nitrogen
fertilizer. Cobalt at 12 ppm gave the highest
figures of all nodulation, growth and yield
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38(5): 1715-1722.
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433-442.
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parameters as well as minerals composition and
chemical constituents. The addition of cobalt
saved about 75 % and 33.3 % of inorganic and
organic nitrogen fertilizer, respectively.
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In previous article the details of description and
classification of biomass supply chain (BSC)
models were given. Now in this present article
the advantages and disadvantages of BSC
models is been presented.



Simulation models
Advantages






Optimization models
Advantages

They offer a high modelling flexibility
(flows, events, priorities, waiting times,
resource conflicts …).
Stochastic events can be handled easily
using built-in random generators.
Large and complex supply chains can be
modelled and their dynamics appraised.
Models are relatively easy to understand
and can be modified by competent users.
A broad choice of simulation software is
available on the market.









A detailed description of the chain must be
provided (processes, flows, events …).
The running time can be huge for large
supply chains or long time horizons.

VOLUME NO. 15, ISSUE NO.6

They provide a high-level, abstract and
compact specification of the problem at
hand.
Their resolution indicates the best possible
decisions for one or several criteria.
Powerful commercial and public-domain
solvers are available.

Disadvantages

Disadvantages


No optimization is possible in a simple way.
They cannot take decisions about chain
structure (e.g., facility location).
Model errors are hard to find (the user
always gets indicators at the end, even if
they are fancy).



43

Designing
and
modifying
efficient
formulations requires strong modelling
skills.
On large instances, the running time of
nonlinear and integer programs can be
prohibitive.

March, 2019

ISSN No.:2321-7405



Nilsson, D., 1999, SHAM - a simulation model for
designing straw fuel delivery systems. Part 1:
model description. Biomass and Bioenergy, 16:
25-38.
Pegden, C. D. and Pritsker, A, A. B., 2015, SLAM Simulation language for alternative modelling

Stochastic and multi-objective extensions
do exist, but they are very technical.
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Role of Plant Quarantine in Pest and Disease
Management
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Introduction

exclusion,
eradication,
protection
and
immunization are important and practical
strategy for excluding pathogens is called
“Quarantines”.

Plant diseases have caused severe losses to
humans in several ways. Starvation and
uprooting of families resulted from the Irish
famine caused by potato late blight
(Phytophthora infestans). A valued resource
was lost with the virtual elimination of the
American chestnut by chestnut blight
(Cryphonectria parasitica) and direct economic
loss (one billion dollars) occured in one year to
American corn growers from southern corn leaf
blight (Cochliobolus maydis and Anamorph
Bipolaris maydis). Many plant diseases cause
less dramatic losses annually throughout the
world but collectively constitute sizable losses to
farmers. Many strategies, tactics and techniques
used in disease management can be grouped
under one or more very broad principles of
action. The first principle (prevention) includes
disease management tactics applied before
infection (i.e., the plant is protected from
disease), the second principle (therapy or
curative action) functions with any measure
applied after the plant is infected (i.e., the plant
is treated for the disease). An example of the
first principle is enforcement of quarantines to
prevent introduction of a disease agent
(pathogen) into a region where it does not
occur. The entry of a single exotic insect or
disease and its establishment in the new
environment continues to cause great national
loss till such time it is brought under effective
control. One early proposal by H. H. Whetzel
included four general disease control principles,
March, 2019

Quarantines
The quantum of import and export of plant
commodities have been increased during the
recent years, there is a distinct possibility of
moving insect pests and diseases from their
original native habitation to new location.
Cottony cushion scale, woolly aphid, San Jose
scale, golden cyst nematode of potatoes, the
giant African snail are some exotic pest
introduced into our country and cause extensive
damage. So to prevent the introduction of exotic
pests, diseases and weeds from foreign
countries or within country, legal restrictions
are enforced commonly known as Quarantine.
Plant Quarantine regulatory measures are taken
at the national level (Domestic Quarantine) as
well as international level (Foreign Quarantine).
The enforcement of the quarantine measures is
supported by legal enactments, called
quarantine laws. It acts as an important tool in
excluding pests from the crop. Effective
implementation of quarantine is highly
emphasized for manage of pests, which in turn
helps in maintaining the productivity of crops.
Analysis of pest risk in plant introduction is
essential to decide as to whether a particular
planting material could be permitted entry or
not. Such risk analysis provides sound biological
basis to decide quarantine policies. The attitude
towards 'entry status' of a material may be
44
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inequalis) from state Himachal Pradesh, central
government issued a notification in 1977
prohibiting export of planting materials of apple
from Himachal Pradesh.

liberal or conservative depending on the risks
involved in its introduction. If risks are low,
quarantine would be liberal in permitting the
entry. However, if risks are very high, the
material may be denied entry. Pest risk analysis
should also consider factors, such as availability
of trained personnel, efficacious detection
techniques, treatments at the point of entry
quarantine, knowledge about the life cycle of the
pest, existence of races and strains, world
distribution, modes of transmission, factors
favouring establishment and spread of
pests/pathogens, availability of safeguards
(necessary manpower resources, chemicals and
equipment to contain and eradicate the pests),
and adequacy of the survey and surveillance
programme.

Quarantine regulations
In general, risks are more with the introduction
of vegetative propagules than with true seed. In
case of true seed, risks are more with deepseated infections than with the surface borne
contamination of pests/pathogens. Again, risks
are far greater with pathogens like viruses,
downy mildews, smuts and many bacteria
carried inside the seed without any external
symptoms. When vegetative propagules are
introduced,
rooted
plants,
and
other
underground plant parts like rhizomes, suckers,
runners, etc. carry higher risks than budwood,
scions and un-rooted cuttings. In any case, bulk
introductions are always risky as thorough
examination and treatment in such cases is very
difficult and planting area is far too large to
prevent the establishment and spread of the
introduced pest/disease. Based on these factors,
plant quarantine regulates the introductions as
follows:
1. Complete
embargo/
prohibition:
When the pest risk is very high, the
safeguards available in the country are not
adequate and, therefore, import is
prohibited.
2. Post-entry quarantine: The risk is very
high but adequate safeguards in the form of
post-entry isolation growing facilities are
available.
3. Restricted: Pest risk is not high and
import permit is required stipulating
conditions for entry, inspection and
treatment.
4. Unrestricted: Import permit is not
required, and material may enter without
restriction.
While formulating quarantine regulations,
local conditions like crop spectrum and
environmental conditions are also to be
considered.

Review of Domestic Quarantine Regulations
The legislature measures to prevent the
introduction and spread of destructive pests of
crops are operative through the "Destructive
insect and pest act, 1914". The domestic
quarantine regulations are operative by the
central government through powers vested
under section 4A, B & D and section 5
authorizes the state government to enact similar
regulations and section 5A provides for the
penalties. The first domestic quarantine
notification was issued by central, government
in 1944 against fluted scale (Icerya purchasi)
and
San
Jose
scale
(Quadraspidiotus
perniciosus) in 1953. The government of India
in 2003 has notification of a new plant
Quarantine Order (PQ Order) to harmonized
India’s regulatory frame work with the
International Plant protection Convention
(IPPC) and internationally accepted standard
and the tenets of the SPS agreement of the
World Trade Organization (WTO). Cottony
cushion scale, woolly aphid, San Jose scale,
golden cyst nematode of potatoes, the giant
African snail are some exotic pest introduced
into India and cause extensive damage before
the PQ Order 2003. To prevent the spread of
Banana bunchy top virus disease from states of
Assam, Kerala, Orissa, Tamil Nadu Govt. of
India issued a notification in 1951. A notification
was issued by the central government in 1959
against
potato
wart
(Synchytrium
endobioticum) prohibiting the movement of
potato from the states of West Bengal. In order
to prevent the spread of apple scab (Venturia
VOLUME NO. 15, ISSUE NO.6

Agencies involved in Plant Quarantine
The authority to implement the quarantine rules
and regulation formed under DIP Act (1914) rest
basically with the Directorate of Plant
Protection, Quarantine and Storage, under the
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and Polymarised chain reaction (PCR). Thus,
plant quarantine, in real sense, serves as a
national service by preventing the introduction
of exotic pests/pathogens/weeds and their
further spread. However, such endeavours could
succeed only with the active support of all-the
administrators,
general
public,
farmers,
scientists, communication media, customs and
others.

ministry of Agriculture. The organization
handles bulk import and export of seed and
planting material for Commercial purposes.
Presently there are total 26 different quarantine
stations located at 10 Airports (Amritsar,
Mumbai, Kolkata, Hyderabad, Chennai, New
Delhi, Patna, Tiruchirapally, Trivandrum,
Varanasi), 9 at Seaports (Bhavnagar, Mumbai,
Kolkata, Cochin, Nagapatnam, Rameshwaram,
Tuticorin, Vishakapattnam) and 7 at Land
Frontiers (Amritsar railway station, AttariWagha Border, Attari-Raiway station, BongaonBenapol border, Gede Road railway station,
Panitanki, Kalimpong). On global level,
International Plant Protection Convention
(IPPC) under FAO was established to prevent
the introduction and spread of diseases and
pests through legislation and Organization
across international boundaries.
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Inspection Procedures in quarantine station
Visual inspection, X-ray test, washing test,
Sedimentation test, Incubation test, Grow out
test, Serological methods: (a) ELISA (Enzyme
Linked Immuno-sorbant Assay) (b) DIBA (Dot
Immuno-binding Assay) (c) ISEM (Immunosorbant Electron Micro Scopy) (d) Latex
agglutination test, Nucleic acid hybridization
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An Overview on Public Private Partnership
I. Venkata Reddy
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Acharya N G Ranga Agricultural University

and may include businesses or investors with
technical or financial expertise relevant to the
project. Increasingly, PPPs may also include
non-government organizations (NGOs) and
community-based organizations (CBOs) who
represent stakeholders directly affected by the
project. Effective PPPs recognize that each of
the partners -the public and the private sectors
have their comparative advantages in
performing specific tasks. The government‘s
contribution to a PPP may take the form of
capital for investment (available through tax
revenue), a transfer of assets, or other
commitments or in-kind contributions that
support the partnership. The government also
provides social responsibility, environmental

Public–Private Partnership describes a range of
possible relationships among public and private
entities in the context of infrastructure and
other services. The concept of PPP presents a
framework that ensures involvement of the
private sector, while fine-tuning the role of the
government, so that different social obligations
are met, successful sectoral reforms introduced
and targets for public investment are achieved.
An efficient PPP model ensures allocation of the
tasks, obligations, and risks among the public
and private partners in an optimal manner. The
public partners in a PPP are government
entities, including Ministries, departments,
municipalities, or state-owned enterprises. The
private partners could be local or international
March, 2019
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awareness, local knowledge, and an ability to
mobilize political support. The private sector‘s
role in the partnership is to make use of its
expertise
in
commerce,
management,
operations, and innovation to run the business
efficiently. The private partner may also
contribute investment capital depending on the
form of contract. The structure of the
partnership should be designed to allocate risks
amongst the partners based on their capabilities
to manage those risks and thus, minimize costs
while improving performance.
Key Words: Public–Private Partnership,
on-Government Organizations, Communitybased organizations








Definition
Public Private Partnership can be defined as any
collaborative effort between public and private
sectors in which each sector contributes to the
planning, resources, knowledge and capabilities
needed to accomplish mutual objectives.



Advantages of Public–Private Partnerships;



1.
2.
3.
4.
5.
6.
7.
8.



9.
10.
11.
12.
13.
14.

Maximizes the use of each sector’s strength,
Reduced risk,
Reduced public capital investment
Mobilizes excess or underutilized assets
Improved efficiencies/quicker completion,
Better environmental compliance
Improved service to the community
Improved cost effectiveness, and Shared
resources
Shared/allocated risks
Mutual rewards
Better Value–Lower cost–Higher levels of
services
On time delivery
Within budget delivery
Minimizing total project cost





efficient governance over the project life
cycle
Protect the interests of end users, project
affected persons, private and public sector
entities and other stakeholders.
Encourage efficient delivery of public
services by engaging proficient and
innovative practices with the utilization of
best available skills, knowledge & resources
in the private sector
Achieve increased efficiency of private
sector participation in building future
public assets and ensuring their long-term
maintenance.
Provide requisite provision in budgets for
contingent liabilities for the sponsoring
government, in various forms, such as,
liabilities towards lenders in case of
contract termination or minimum revenue
guarantees.
Assure continued learning and decide
performance indicators.
Encourage efficient delivery of public
services by engaging proficient and
innovative practices with the utilization of
best available skills, knowledge & resources
in the private sector
Achieve increased efficiency of private
sector participation in building future
public assets and ensuring their long-term
maintenance.
Provide requisite provision in budgets for
contingent liabilities for the sponsoring
government, in various forms, such as,
liabilities towards lenders in case of
contract termination or minimum revenue
guarantees.
Assure continued learning and decide
performance indicators

Principles of PPP:

Types of Public Private Partenership’s



1.





Provide a fair and transparent framework to
facilitate and encourage PPP mode of
implementation for provision of public
assets and/or related services.
Ensure that the projects are planned,
prioritized and managed to benefit the
users and maximize stakeholders’ economic
returns.
Adopt an efficient, equitable, consistent,
transparent and competitive process for
selection of private partners, and ensure
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2.
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Build-Operate-Transfer: The private
sector undertakes the investment and
operating risks for the task for a specified
period after which the ownership reverts
back to the public sector.
Built-Lease-Transfer: Private entity
builds a complete project and leases it to the
government. In other words the ownership
remains by the shareholders but operation
purposes are leased. After the expiry of the
leasing the ownership of the asset and the
March, 2019
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3.

4.

5.

6.

7.

operational responsibility are transferred to
the government at a previously agreed
price.
Build-Own-Operate: Ownership of the
project remains usually with the project
company A BOO scheme involves large
amounts of finance and long payback
period. Some examples of BOO projects
come from the water treatment plants. This
facilities run by private companies process
raw water, provided by the public sector
entity, into filtered water, which is after
returned to the public sector utility to
deliver to the customers.
Build-Rehabilitate-Operate-Transfer:
A private developer builds an add-on to an
existing facility or completes a partially
built facility and rehabilitates existing
assets, then operates and maintains the
facility at its own risk.
Design-Build: Private entity designs and
builds infrastructure to meet public sector
performance specifications, often for a fixed
price.
Design-Build-Finance-Operate:
Contractor bears the risk of financing till
the end. The owner then assumes the
responsibility for maintenance. The private
construction company is responsible for the
design and construction of a piece of
infrastructure for the government, which is
the true owner. The contractor assumes the
risk of financing till the end of the contract
period.
Design-Construct-Manage-Finance: A
private entity is built to design, construct,

8.

manage, and finance a facility, based on the
specifications of the government. Project
cash flows result from the government’s
payment for the rent of the facility.
Private Finance Initiatives: Private
sector builds, owns and operates a facility
where as the public sector purchases the
services from the private sector through a
long-term agreement

Conclusion
PPPs are not automatically the right choice to
solve every challenge in agriculture. The private
sector is certainly able to work without involving
government researchers, and the public sector
does not usually need corporate guidance to
serve the people. However, where the right
partners come together in the right way, the
synergies they achieve can lead to results well
beyond the reach of any one organization alone.
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27. SOIL SCIENCE

Conservation Agriculture: What is it and why is it
Important for Future Sustainable Food Production
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Department of Soil Science and Agricultural Chemistry, College of Agriculture, OUAT, Bhubaneswar

Definition

Concept

The conservation agriculture (CA) defined as
minimal soil disturbance (no-till) and
permanent soil cover (mulch) combined with
rotations, as a more sustainable cultivation
system for the future.
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“a concept for resource-saving agricultural crop
production that strives to achieve acceptable
profits together with high and sustained
production levels while concurrently conserving
the environment” (FAO 2007). CA can improve
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and crusting which leads to a decrease in soil
fertility. Today tillage is seen as destroying
organic matter that can be found within the soil
cover. No-till farming has caught on as a process
that can save soil organic levels for a longer
period and still allow the soil to be productive
for longer periods (FAO 2007). Additionally, the
process of tilling can increase cost of
production, time and labour for producing that
crop. Minimum soil disturbance also reduces
destruction of soil micro and macro-organism
habitats that is common in conventional
ploughing practices.
The second key principle in CA is much like
the first in dealing with protecting the soil. The
principle of managing the top soil to create a
permanent organic soil cover can allow for
growth of organisms within the soil structure.
This growth will break down the mulch that is
left on the soil surface. The breaking down of
this mulch will produce a high organic matter
level which will act as a fertilizer for the soil
surface. If CA practices were used done for
many years and enough organic matter was
being built up at the surface, then a layer of
mulch would start to form. This layer helps
prevent soil erosion from taking place and
ruining the soil's profile or layout. The presence
of mulching also reduces the velocity of runoff
and the impact of rain drops thus reducing soil
erosion and runoff. The layer of mulch that is
built up over time will become like a buffer zone
between soil and mulch and this will help
reduce wind and water erosion. This type of
ground cover also helps keep the temperature
and moisture levels of the soil at a higher level
rather than if it was tilled every year (FAO
2007).
The third principle is the practicing diverse
crop rotations or crop interactions. The crop
rotation can be used best as a disease control
against other preferred crops (Hobbs et al.
2007). This process will not allow pests such as
insects and weeds to be set into a rotation with
specific crops. Rotational crops will act as a
natural insecticide and herbicide against specific
crops. Not allowing insects or weeds to establish
a pattern will help to eliminate problems with
yield reduction and infestations within fields
(FAO 2007). Crop rotation can also help build
up soil infrastructure. Establishing crops in a
rotation allows for an extensive build-up of
rooting zones which will allow for better water

agriculture through improvement in water
infiltration and reduction in erosion, improving
soil surface aggregates, reducing compaction
through promotion of biological tillage,
increasing surface soil organic matter and
carbon content, moderating soil temperatures
and suppressing weeds. CA also helps with
reducing costs of production, saving time,
increasing yield through timelier planting,
reducing diseases and pests through stimulation
of biological diversity, and reducing greenhouse
gas emissions.

FIG: 1 four elements of conservation agriculture Fig:
2 Conservation Agriculture

Elements of conservation agriculture:
The first key principle in CA (Conservation
Agriculture) is practicing minimum soil
disturbance which is essential to maintaining
minerals within the soil, stopping erosion, and
preventing water loss from occurring within the
soil. In the past agriculture has looked at soil
tillage as a main process in the introduction of
new crops to an area. It was believed that tilling
the soil would increase fertility within the soil
through mineralization that takes place in the
soil. Also tilling of soil can cause severe erosion
VOLUME NO. 15, ISSUE NO.6
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infiltration (Hobbs et al. 2007).
The fourth principle is the weed control
which can be controlled by crop rotation and
using of herbicides. By maintain the crop cover
over the soil suppress the most of the weed seed
germination and remaining emerged weed
seedling are by spraying selective herbicides.



Benefits








Since agriculture is one of the most
destructive forces against biodiversity, CA
can change the way humans produce food
and energy. With conservation come
environmental benefits of CA. These
benefits include less erosion possibilities,
better water conservation, improvement in
air quality due to lower emissions being
produced, and a chance for larger
biodiversity in a given area.
On the side of the producer and/or farmer,
CA can eventually do all that is done in
conventional agriculture, and it can
conserve
better
than
conventional
agriculture. CA according to Theodor
Friedrich, who is a specialist in CA, believes
“Farmers like it because it gives them a
means of conserving, improving, and
making more efficient use of their natural
resources" (FAO 2006). Producers will find
that the benefits of CA will come later
rather than sooner. Since CA takes time to
build up enough organic matter and have
soils become their own fertilizer, the
process does not start to work overnight.
But if producers make it through the first
few years of production, results will start to
become more satisfactory.
CA is shown to have even higher yields and
higher
outputs
than
conventional
agriculture once it has been established
over long periods. Also, a producer has the
benefit of knowing that the soil in which his
crops are grown is a renewable resource. As
long as good soil upkeep is maintained, the
soil will continue to renew itself. This could
be very beneficial to a producer who is
practicing CA and is looking to keep soils at
a productive level for an extended time.
The practice of grazing livestock using CA
helps the farmer who raises crops on that
field and the farmer who raises the livestock
that graze off that field. Livestock produce
compost or manure which are a great help
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in generating soil fertility (Pawley W.H.
1963). The practices of CA and grazing
livestock on a field for many years can allow
for better yields in the following years as
long as these practices continue to be
followed.
Within fields that are controlled by CA the
producer will see an increase in organic
matter.
Increase in water conservation due to the
layer of organic matter and ground cover to
help eliminate transportation and access
runoff.
Improvement of soil structure and rooting
zone.

Problems






There are not enough people who can
financially turn from conventional farming
to conservation. The process of CA takes
time; when a producer first becomes a
conservationist, the results can be a
financial loss to them (in most cases, the
investment and policy generally exist). CA is
based upon establishing an organic layer
and producing its own fertilizer and this
may take time. It can be many years before
a producer will start to see better yields
than he/she has had previously. CA has not
spread as quickly as most conservationists
would like.
Availability of suitable equipment is a major
constraint to successful CA.
CA is a time taking process for obtaining
desirable production which will be a
problem for most of the small farmers.
Lack of knowledge and awareness regarding
CA, lack of government policies and
promotions.
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Morden Advances in Food Authenticity Testing
Dinesh Kumar Yadav
Ph. D. Scholar, Division of Agricultural Chemicals, ICAR-IARI, New Delhi-110012

Introduction

Certification

Food authentication is the process that verifies
that a food is in compliance with its label
description. This may include, the origin
(species, geographical or genetic), production
method (conventional, organic, traditional) and
processing.
Recent
food
fraud
bovine
spongiform encephalopathy and avian flu
outbreaks or the adulteration of milk with
melamine have led to public attention regarding
the origin of food and concept of food
authenticity. In general, food authenticity refers
to whether a food purchased by a consumer
matches its description. Food fraud is
committed when food is deliberately placed on
the market, mainly for financial gain, with the
intention of deceiving the consumer. A wide
range of methods has been developed for food
authenticity
testing
and
detection
of
adulteration using various physicochemical and
biochemical measurements or morphological
features (e.g., pollen analysis for botanical
origin of honey). Authenticity has been
concerned of consumers, producers, and
regulators since ancient times & Modern
instrumentation, advances in basic sciences
provide means for precise measurement and
elucidation of origin of foods. The production of
consumer
goods
according
to
these
standardized. Unfortunately, these financial
benefits attract the production of counterfeit
food and illegal food trades. Framework for
wines and spirits and quality schemes for food
products including PDO (Protected Designation
of Origin) that links products to the defined
geographical area, PGI (Protected Geographical
Indication) that links product a geographical
area where at minimum one production step
occurred, and TSG (Traditional Specialties
Guaranteed). The purpose of these EU schemes
is to protect the reputation of the regional foods
and to promote good practices in rural and
agricultural activity.
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Global Food Safety Initiative, British Retail
Consortium (BRC), Food Safety System
Certification (FSSC 22000), GLOBALG.A.P,
International Featured Standards (IFS)

Food standard
ISO 22000, Hazard Analysis & Critical Control
Point (HACCP), ISO 9001, Good Catering
Practice (GCP), FSSAI

Analytical techniques
1.

2.

51

Molecular techniques, genomics –
proteomics: A variety of analytical
techniques, for verification of foodstuff
origin have been developed and tested.
Molecular analysis for discrimination of
original (authentic) food products from
non-original is a major authentication
methodology. Nucleotide- and proteinbased methods for food authentication are
mostly used for species detection and
identification.
Chromatographic
techniques:
Chromatographic analysis provides rapid
and reliable separation of compounds,
including peptides, lipids, carbohydrates,
amino acids, fatty acids, organic acids,
nucleic acids, phytochemical and other
small
molecule.
High-resolution
chromatographic techniques, such as gas
(GC) or liquid chromatography (LC)
coupled to mass spectrometry (MS), have
emerged as useful food authentication tools.
Double MS (triple quadruple) is replacing
older instruments and most instruments
principally used are (GC-MS/MS), (LCMS/MS) and Liquid Chromatography Timeof-Flight Mass Spectrometry (LC-TOF-MS).
Ex. - where chromatographic techniques are
used for identifying the authenticity of
foods include adulteration of high quality
products with inexpensive or sub-standard
ingredients.
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3.

4.

5.

6.

7.

Isotopic techniques: Stable isotopes are
separated into two groups by atomic mass,
light (bio-elements) and heavy isotopes. In
the light isotope group, the ratios mostly
investigated are 2H/1H, 13C/12C, 15N/14N,
and 18O/16O, whereas 34S/32S is less used.
Vibrational
&
fluorescence
spectroscopy: vibrational spectroscopy, is
a fast and inexpensive method for both the
assessment of food quality and food
authenticity. In IR, MIR fingerprints result
from fundamental stretching, bending and
rotating vibrations of the molecules, whilst
NIR spectra result from complex overtone
and high frequency combinations at the
shorter wavelengths.
Raman
spectroscopy:
Raman
spectroscopy is the measurement of the
wavelength and intensity of in elastically
scattered light from molecules, some of
which is scattered at a different wavelength.
This in elastically scattered light is called
Raman scatter. Raman spectroscopy
possesses advantages for the analysis of
food samples such as high sensitivity to
C=C, and C=N bonds, low sensitivity to
water and high selectivity to in organic
substances (salts).
NMR: Foodstuffs contain compounds such
as amino acids, fatty acids and sugars. NMR
is one of the most suitable methods to
obtain “high throughput” spectroscopic and
structural information on a wide range of
molecular compounds.
Non
chromatographic
mass
spectrometry: Among more efficient
methods for food authentication are Proton
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transfer reaction mass spectrometry (PTRMS), MALDI-TOF-MS and Ambient Mass
Spectrometry techniques such as Direct
Analysis in Real Time/DART-MS.PTR-MS
allows quantitative on-line monitoring of
volatile organic compounds (VOC), by using
soft chemical ionization method for
ionization of organic molecules. VOC
molecules react with charged ions, in most
cases hydroxonium ions (H3O+). MALDI
has demonstrated a great potential in fast
screening analyses for food quality, safety
and authentication, since chromatographic
separation
is
usually
not
needed.
Concerning sample preparation, a matrix
constituted by a weak organic acid, is mixed
with the sample and the resultant solution
is deposited on a micro titre plate and
allowed to crystallize.
Immunological
technique:
Immunoassays are analytical tools that rely
on the specific interaction between
antibodies and their cognate antigens.
Production of specific antibodies is thus the
first crucial step in the development of an
immunoassay.
Enzyme-linked
immunosorbent assay, ELISA, is the most
used of immunological techniques It has
been used to verify the authenticity of
several food commodities such as meat,
fish, and dairy products.

Conclusions
New applications for existing analytical and
chemometric
techniques
for
food
authentication. The majority of recent
applications have occurred within the areas of
52
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compliance with food legislation and traceability
requirements. Quality Assurance and Safety of
Crops & Foods, 1(2), 93-100.
Herrero, M., Simo, C., Garcia Canas, V, Ibáñez E.,
& Cifuentes, A. (2012). Foodomics MS – based
strategies in Modern food science and nutrition.
Mass Spectrometry reviews, 31(1,49-69
Danezis, G. P., Tsagkaris, A. S., Camin, F., Brusic,
V., & Georgiou, C. A. (2016). Food
authentication: Techniques, trends & emerging
approaches. TrAC Trends in Analytical
Chemistry, 85, 123-132.
Primrose, S., Woolfe, M., & Rollinson, S. (2010).
Food forensics: methods for determining the
authenticity of foodstuffs. Trends in Food
Science & Technology, 21(12), 582-590.

newer technologies such as SNIFNMR, IRMS
and DNA-based technologies. The techniques of
SNIF-NMR and IRMS have the principal
advantage of being practically impossible to
outwit, due to the dual specificity of the atoms
analyzed and the location of those atoms in
molecules within the food sample. The DNA
based techniques have particular potential for
use in the authentication of food samples of
animal origin, such as species determination in
meat products.
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Abstract
Southern blotting is one of the important
techniques in molecular biology It reveals
information about DNA identity, size, and
abundance. It is a classic technique which
involves separation of DNA fragments based on
size via electrophoresis, transferring them to a
membrane, hybridization with a labeled
sequence-specific probe, washing and finally
detection of labeled DNA band(s). It is being
used in disease diagnosis, fingerprinting,
phylogenetic analysis and genome studies.

smaller fragments migrate faster than the larger
fragments. The fragments are made visible with
ethidium bromide under UV-light. The DNA is
then transferred from the agarose gel to a nylon
or nitrocellulose membrane and denatured to
produce single strands. A nucleic acid probe is
labeled, usually by incorporating radioactivity or
tagging the molecule with a fluorescent dye and
hybridized to the membrane. The labeled probe
binds to the complementary DNA on the
membrane and its position is detected by X-ray
film after development.

Introduction

Principle of southern blotting
The ability of nitrocellulose powder or sheets to
bind DNA has been known from many years and
it was used in 1950s and 1960s in various types
of nucleic acid hybridization studies. In these
early techniques, the immobilized DNA was
unfractionated, simply consisting of total DNA
that was bound to nitrocellulose powder or
spotted onto a nitrocellulose sheet (Towbin et
al., 1979). In the early 1970s, introduction of gel
electrophoresis method enabled separation of
restricted fragments of DNA on the basis of
their size which further lead to the advancement
in development of techniques for the transfer of

Southern blot is a very important and useful
technique of biotechnology to detect DNA.
When DNA fragments are transferred the
procedure is called a Southern blot. It is named
after Edward Southern who first developed it in
1975. It is used to verify the presence or absence
of a specific nucleotide sequence in DNA from
different sources. DNA is isolated from each
source and then digested with a specific
restriction enzyme. The restricted DNA
fragments are separated by agarose gel
electrophoresis according to size where the
VOLUME NO. 15, ISSUE NO.6
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hybridization signal. Nowadays, the iBlot 7-Min
Blot is readily available for fast, done in just
seven minutes. Moreover, with the iBlot system,
there is no need for additional buffer or liquids
which can add variability in the results.

separated fragments. The transferred fragments
are hybridized with a labeled probe and the
specific DNA is detected using X-ray film. The
procedure described by Southern (1975),
involving capillary transfer of DNA from the gel
to a nitrocellulose sheet placed on top of it, was
simple and effective and being used over the
years. This original procedure differs only
slightly from the routine method but still used
in many molecular biology laboratories (Brown,
1999).

Probe labeling
A nucleic acid probe with sequence homologous
to the target sequence under study is labeled
with radioactivity, fluorescent dye, or an enzyme
that can generate a chemiluminescent signal
when incubated with the appropriate substrate.
The choice of the label depends on several
factors such as the nature of your probe or
probe
template,
sensitivity
needed,
quantification requirements, ease of use, and
experimental time. The labeled probe is
hybridized to the membrane where it binds to
the complementary DNA.

Steps of southern blotting
DNA digestion
In the first step, complete fragmentation of the
desired DNA is done using specific restriction
enzyme and is a very critical step in Southern
blot analysis. The high quality restriction
enzymes which can digest the DNA to give a
clear, unambiguous southern blot data is mainly
needed to get good results.

Hybridization and washing
During hybridization, the labeled probe is
incubated with the DNA fragments that are
immobilized on the blot under conditions that
promote hybridization of complementary
sequences. Ultrasensitive hybridization buffer is
generally preferred during this step for both
prehybridization and hybridization as it can
increase sensitivity up to 100 times compared to
other hybridization solutions by pushing
hybridization to completion without increasing
background.

Gel electrophoresis
Fragmented DNA is typically electrophoresed
on the agarose gel to separate the fragments
according
to
their
molecular
weights.
Acrylamide gels can alternatively be used for
good resolution of smaller DNA fragments
(<800 bp). Among the advancement in
electrophoresis system, the E-Gel agarose gel
electrophoresis system is ideal for rapid, highresolution electrophoresis of restriction digests.
The system includes gel running bases, data
visualization and capture equipments. It uses EGel precast gels that are supplied ready to use
with electrodes and nucleic acid stain and there
is no need of gel pouring, casting trays, buffer
preparation. The DNA samples can be directly
loaded in this gel and run. For determination of
DNA size, a wide range of DNA ladders are
available for accurate size and mass estimations,
including 100 bp ladders and 1 Kb Plus ladders.

Applications






Blotting
After electrophoresis, DNA is transferred to a
positively charged nylon membrane. Traditional
transfer of DNA is done overnight using an
upward-transfer method. For reliable and
consistent transfer with minimal background,
positively charged nylon membranes are highly
recommended (Bittner et al., 1980). The
membranes are ideal for use with radiolabeled
and nonisotopic probes to achieve maximum
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To identify specific DNA in a DNA sample
To isolate desired specifc DNA for
construction of rDNA
Personal
identification
and
DNA
fingerprinting
Identify mutations, deletions and gene
rearrangements and used in prognosis of
cancer
Used in restriction fragment length
polymorphism
Prenatal diagnosis of genetic diseases and
defects
Used in phylogenetic analysis
Diagnosis of HIV-1 and other infectious
agents
Used for paternity and maternity testing
Criminal and victim identification and
forensics
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Identifying the processes that determine the
distribution and diversity of exotic species is a
major area of research in ecology (Wilcoveet al.,
1998). Recent pest incursions into India were
Coffee berry borer, Hypothenemushampei,
Cotton mealy bug, Phenococcussolenopsis,
Papaya mealy bug, Paracoccusmarginatus,
South American pin worm, Tuta absoluta,
Rugose
spiralling
white
fly,
Aleurodicusrugioperculatus Martin etc. A
proportion of incursions involve pests of major
economic crops, conservation value or health
significance, and may be the targets of
eradication programmes (Suckling et al., 2014).
Eradication represents the deliberate
elimination of an invading species from an area.
The history of insect eradication programs
arguably began in 1890 with an expensive and
ultimately unsuccessful effort by Massachusetts
authorities to eliminate the gypsy moth
(Lymantriadispar) from the Boston area
(Dunlap, 1980). Eradication may be considered
for the most economically damaging species but
may be practical only for a small subset of them.
The given international quarantine measures
can never be 100 percent effective, surveillance
for newly arrived populations of non-native
species coupled with their eradication
represents an important strategy for excluding
potentially damaging insect species (Leibholdet
al., 2016). Eradication programs are often
conducted through insecticide use, aerial
applications, removal of host plants, mating
disruption, sterile insect technique, allee effect
and novel techniques (Nealis, 2009). Sterile
insect release method was successful for the

Advances in technology such as mobile phones,
aeroplane and internet leading to growth in
communication networks. Among these people
from country can exchange their goods and
services more quickly and in less complicated
way. This process is called globalization.
Globalization is primarily an economic process
of integration that has social and cultural
aspects. Due to this countries are becoming
more close to each other. With growing
globalization immigration of people, goods,
knowledge and technology is taking place. While
transporting these goods their is more chance to
spread of alien animal and plant species from
their place of origin. In a way it enriched species
richness world over. However, some of the alien
species were harmful replacing the indigenous
population
or
adversely
affecting
the
agricultural crops as pests (Sathyanarayana and
Satyagopal,
2013).
Biological
invasions
comprise four conceptual stages: arrival,
establishment, spread and impact. Most of nonnative organisms that establish in new habitats
are benign and rarely noticed, some cause
economic and ecological impacts that exceed
those in their native habitat (Aukemaet al.,
2010). Invasion of alien plant species in recent
times has been recognized as the second worst
threat after habitat destruction (Convention on
biological diversity, 2005).
The International Union for Conservation
of Nature and Natural Resources (IUCN)
defines “invasive species” as an alien species
which becomes established in natural or semi
natural ecosystems or habitat as agent of change
and threatens native biological diversity.
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eradication
of
sweet
potato
weevil,
Cylasformicarius
(Fabricius)
(Coleoptera:
Brentidae) in Kiyamajima Island, Japan
(Setokuchiet al., 2001). Many successful
eradication programs have combined two or
more tactics to eradicate pest populations (Kean
et al., 2015). It can be called as “Integrated
Eradication Programme”. Painted apple moth,
Teiaanartoides (Lymantriidae: Lepidoptera)
was eradicated by using combined host plant
destruction method with Bacillus thuringiensis
var. Kurstaki (Btk) application and Sterile insect
technique from Auckland, New Zealand
(Suckling et al., 2007). Successful eradications
require extensive knowledge of the target, early
detection and substantial monetary, political
and time commitment (Brockerhoffet al., 2010).

Reference
Aukema, J. E., McCullough, D. G., Holle, B. V.,
Liebhold, A. M., Britton, K. and Frankel, S. J.
2010. Historical accumulation of nonindigenous forest pests in the continental US.
Bioscience,60:886–97
Brockerhoff, E. B., Liebhold, A., Richardson, B.
and Suckling, D. M.2010. Eradication of
invasive forest insects: Concept, methods, costs
andbenefits. New Zealand Journal of
Forest,40:117–135
Convention on biological diversity. 2005. Invasive
Alien
species,
http:
//www.
biodiv.
org/programmes/cross-cuttings/Alien.
Dunlap, T. R. 1980. The gypsy moth: a study in
science and public policy. For Conservation
History, 24: 116–26
Kean, J. M., Suckling, D. M., Sullivan, N. J., Tobin,
P. C. and Stringer, L. D. 2015. Global
eradication and response database (GERDA).
http://b3.net.nz/gerda/index.php

31. FOREST PROTECTION

Insect Pests in Forest Nursery: An Overview
Sailesh Chattopadhyay
Department of Forest Biology and Tree Improvement, Faculty of Forestry, Birsa Agricultural
University, Kanke, Ranchi- 834006, Jharkhand

demand of seedlings of both broad leaved tree
spp.(Teak, Gamhar, Shisham, Sal, Poplar,
Eucalyptus, Delonyx, Gulmohar etc,) as well as
conifers (Pine, Deodar, Oak etc.) for different
plantation programmes as per region specific
need of the country and number of nursery

Forest nursery is a place where stout and
healthy seedlings are raised for successful
plantation in the field and nurseries of all
forestry tree species have the uniform goals of
producing high quality seedlings in cost
effective manner. Now a days there is a huge
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growers is increasing. But they are facing huge
economic loss due to seedling damage caused by
insect pests. So it is absolutely necessary to
adopt proper insect pest management
programme to minimize pest population by
applying preventive and control measures in
nursery condition.

lepidopteron insects and belong to the family
Noctuidae. During day time they remain
underground burrows and at night they come
out from the burrow and destroy seedlings by
cutting through the stem at ground surface level
in both broad leaved as well as coniferous tree
species and by feeding on recently emerged
seedling cotyledons and needles. So they are
commonly known as surface caterpillar. They
are polyphagous insect pests and the most
common pest species is Agrotis ipsilon (black
cutworm) and the other species are A. segetum
and A. spinifera. Sometimes they do lot of
damage within a very short time.
Termites: They are commonly called white
ants (order- Isoptera) and cause widespread
damage to nursery seedlings by feeding
underground rhizomes, roots, and stem and
extent of damage varies for place to place.
Grasshopper: These are polyphagous
insects of order Orthoptera and are of two
groups i.e. Short horned grasshopper and long
horned grasshopper of families Acrididae and
Tettigonidae respectively. Both nymph as well
as adults feed on young shoots and nursery
foliages.
Crickets and mole crickets: They belong
to order Orthoptera and damage nursery
seedlings by feeding above ground on foliage or
stem tissue and below ground roots, rootlets
and tubers. Both of them live in deep tunnels
and cause damage to the young seedlings by
dragging pieces of foliage in their tunnels for
feeding. Besides injury to small seedlings is
caused due to tunneling by them, which may
dislodge seedlings and cause them to desiccate
and die.
Sap suckers: Sap sucking insects like scale
insects and plant bugs pierce the tissues of
nursery seedlings, inject watery saliva to aid the
breakdown the plant tissue and feed on plant
juices resulting arrested growth of the seedlings.
Leaf feeders: leaf feeding insects
(defoliators, skeletonizer, leaf roller, Leaf miner,
leaf Webbers, gall makers etc.) feed on leaves
and cause damage to the tender and medium
leaves of seedlings of different forestry tree
species. Leaf feeder reduces photosynthesis,
interferes transpiration and translocation within
the seedlings resulting weak unsuitable
seedlings for unsuccessful plantation.

Nursery insect pests of forestry importance:
Quite a large number of insect pests attack
different parts of seedlings viz. root, shoot and
leaves and sometimes the intensity of damage is
so high that it results destruction of seedlings.
The most common insect pests in forest nursery
are
white
grubs,
cutworms,
termites,
grasshoppers, cricket, mole crickets defoliators,
and sap suckers.
White grubs: These are soil inhabiting
larvae of coleopteran insects (Family Scarabidae) which are also called cock chafer
beetles or May / June beetles. They are the
polyphagous pest of nursery seedlings of both
broad leaved as well as coniferous tree species
and cause serious damage to tree seedlings in
different parts of India. The grubs damage the
nursery seedlings, saplings and young trees by
chewing and feeding their roots and rootlets,
debarking of tap root /lateral roots of young
tender seedlings and interfering with the uptake
of water and minerals with them resulting
reduction in the growth and vigour of seedlings.
Sometimes due to severe root injury, seedlings
die. Adult beetles are nocturnal in habit and
during night time they move to the foliages of
nursery seedlings and feed on leaf surface by
eating irregular holes. Some important white
grubs infesting seedlings of different tree
species are as follows:
Sl.
No.
1
2
3
4
5.
6

White grub species
Holotrichia serrata
H. consanguinea, H.
problemetica
Anomala dalbergiae
Maladera assamensis
Melolontha spp., A rufiventris,
Lachnosterna longipennis
H. consanguinea

Cutworm:

Infested tree
seedlings
Sal, Teak, Kusum,
Palas
Sal
Shisham
Sal, Acacia spp.,
Siris, Cassia spp.
Deodar, pine, oak
Bamboo

These are the larvae of the
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Nursery pest management practices

ash to control cutworm infestation because
they cannot crawl and feed on nursery
seedlings.
4. Digging of nursery soil can be done, so the
grubs can be collected and destroyed.
5. Use of pumpkin trap is very much useful to
collect and destroy the crickets
6. Pouring water mixed with little amount of
kerosene
7. Release of red ants can minimize termite
infestation.
8. Use of commercial insecticides in the form
of sprays, dusts, granules., baits etc.
Furthermore in order to minimize damage,
nursery managers should be aware and alert for
early detection of insect pest infestation and
treat them effectively before outbreak.

Following points should be taken into
consideration for preventing or minimizing
nursery insect pest infestation for forestry tree
species.
1. Nursery site should be away from the
commercial plantation area to prevent
spread of insect pest.
2. Seeds / cuttings should be from good
quality genetically superior insect pest
resistant trees.
3. Soil used in nursery should be free from
insects. If necessary soil treatment should
be done in nursery as well as before
plantation.
4. Seed beds should be free from weeds
5. Best possible growth conditions like
nutrients, water, light, appropriate spacing
and proper weeding should be done for
raising healthy, vigorous and resistant
seedlings.
6. Pest infestation monitoring system should
be developed for early detection of pest
incidence.
Sometimes insect pest outbreak occurs in
the forest nursery which necessities control to
avoid loss and as per the need insect pest
specific control measures can be done by the
following ways:
1. Use of insect traps like light trap and
pheromone trap etc.
2. Use of insect collecting net and destruction.
3. Nursery bed should be coated with wood
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maintaining and conserving biodiversity. In
agricultural ecosystem, many agricultural crops
are dependent on insects for their pollination
and assisted pollination may have to be done
when natural pollination is insufficient in order
to reduce potential yield loss (Klein et al.,
2007). Bees are the most important insect
pollinator because a wide variety of them are

Insect pollinators pollinate about 80% of
flowering plants (FA0, 2007). Many plants have
evolved intricate relationships with many insect
pollinators, without which they would not
reproduce and/or maintain their genetic
diversity (Daily et al., 1997). In natural
ecosystem, insect pollinate more than 50% of
tropical forest and thus they play a major role in
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wooden boxes and clay pots for harvesting small
quantities of highly prized (3000 Rs/kg)
medicinal honey, and also for the wax and
propolis, produced and gathered by the bees
and used for its household and curative
properties (Crane, 1999). Stingless bees store
pollen and honey in large egg-shaped pots made
of beeswax, typically mixed with various types of
plant resin (sometimes called propolis). These
pots are often arranged around a central set of
horizontal brood combs, where the larval bees
are housed. When the young worker bees
emerge from their cells, they tend to remain
inside the hive, performing different jobs. As
workers age, they become guards or foragers.
Unlike honey bees, stingless bee larvae are not
fed directly. The pollen and nectar are placed in
a cell, an egg is laid, and the cell is sealed until
the adult bee emerges after pupation (mass
provisioning). At any one time, hives can
contain anywhere from 300 – 80,000 workers,
depending on species. The taste of the honey
comes from plant resins which the bees use to
build their hives and honey pots and varies
depending on the flowers and trees visited.

known to be efficient and effective pollinators of
many plant species (FA0, 2007).
Stingless bees belong to the order
Hymenoptera under the family Apidae, subfamily Apinae of Tribe Meliponini which has
two main genera viz. Melipona and
Tetragonula.

Stingless bees hive structure
On the other hand stingless bees are effective
pollinators of many of our economic crops of the
families like compositae, cruciferae and
leguminoceaeetc. where honeybees fail to
pollinate. Several other features make this
group very adequate for pollination services,
colonies don’t die after reproducing, unlike
Bombus, and colonies are naturally long-lived
(Slaa, 2006). This makes it relatively easy to
keep individual hives for long periods of time
(up to 60 years: Murillo, 1984). They lack a
functional sting, which makes them especially
suitable for pollination of crops that are
cultivated in inhabited areas and in enclosures
such as cages and greenhouses. Most species of
stingless bees have a foraging range smaller
than that of the honeybee, which may enhance
foraging efficiency in confined spaces
(Kakutaniet al., 1993). They suffer from fewer
diseases, pests and parasites than the honeybee
(Nogueira-Neto, 1997), which simplifies colony
management. So, it is great opportunity to
farmers to go for meliponiculture for getting
additional income benefits.

About 250 species have been identified
throughout the Neotropical and Indo-BurmaMalayan and Australian region of the world.
Meliponiculture, is keeping of stingless bees has
also been done for centuries in India, Sri Lanka
and Nepal (Crane, 1999 and Kumar et al., 2012).
These are highly evolved social insects and live
in a colony with organized system of division of
labour. As in other regions where stingless bees
occur, colonies have been kept in tree logs,
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do not change, the required increase in
production will further increase GHG emissions.
Therefore,
mitigation
measures
are
indispensable to decouple human population
size and GHG emissions.

Greenhouse gas (GHG) is a gas in an
atmosphere that absorbs and emits radiation
within the thermal infrared range. The most
abundant greenhouse gases in atmosphere are
carbon dioxide (CO2), methane (CH4), nitrous
oxide (N2O), ozone (O3), CFCs and water vapour
(H2O). Increased concentration of greenhouse
gases in atmosphere causes greenhouse gas
effect leading to global warming. Global mean
temperature has increased by 0.74°C during last
100 years. Temperature will increase by 1.86.4°C by 2100 AD, so there is a need to reduce
greenhouse gases to control the global warming
by various sectors.
Globally 12.5% of the greenhouse gases are
released from agricultural activities (IPCC
2007). Agriculture can play an important role in
mitigating three greenhouse gases: carbon
dioxide (CO2), methane (CH4), and nitrous
oxide (N2O). Over the next decades, the demand
for biomass, food, feed and energy is expected to
increase exponentially. If agricultural practices
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Effect of crop establishment techniques and
sources of nutrients on methane emission
Jayadeva and Prabhakar Setty (2011) reported
that treatment combination of aerobic paddy
establishment technique with application of
recommended NPK recorded significantly lower
total methane emission (8.97 mg plant-1 day-1).
Suresh Nayak (2013) reported that
treatment combination of aerobic paddy
establishment technique with application of
RDF (100 per cent N through neem coated urea)
recorded lower total methane production (19.65
kg ha-1).
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Effect of photosynthetic diazotrophs in reducing
methane flux
Lakshmanan et al. (2012) reported that
combined application of organics and blue
green algae not only recorded higher yield, but
also found to emit less methane in paddy
cultivation than the application of organics
alone.

2.

Effect of no-tillage practices on nitrous oxide and
methane emissions

3.

David et al. (2009) reported that adoption of
long-term no-tillage under continuous corn
cropping system reduces global warming
potential associated with N2O and CH4emissions
by approximately 50 per cent compared to
minimum tillage and conventional tillage
management.

4.
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Effect of crop residue management
Huimin Yan et al. (2007) reported that
practicing no-tillage on 50 per cent of the arable
lands and returning 50 per cent of the crop
residue to soils would lead to an annual soil C
sequestration of 32.5 Tg C year-1.

Conclusion







Use of bio fertilizers, LCC based application
of nitrogenous fertilizers and nitrification
inhibitors reduces the emission of
greenhouse gases
Aerobic method of paddy cultivation helps
to reduce methane emission
Implementation of a combination of cows
standing on a loafing pad during wet
conditions, changing the diet in cattle feed
and application of a nitrification inhibitor to
pasture (DCD) could decrease GHG
emissions
No tillage operations along with crop
residue incorporations increases carbon
sequestration

Future line of work
1.

a) Manipulating the sowing dates
b) Irrigation scheduling
c) Developing agroforestry system
Breeding approaches:
a) Development of genotypes to withstand
higher temperature
b) Breeding less methane emitting rice
genotypes
c) Breed improvement of indigenous
cattle
Physiological approaches
a) Introducing heat shock proteins in the
chloroplast
b) Introducing C4 genes to C3 crops
Improving seasonal climate forecasts

Agronomic practices
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Introduction

bacteria or yeast secret their proteolytic
enzymes into the protein material to release
peptides from the parent protein
Several lactic acid bacteria (LAB) (e.g.
Lactococcus lactis, Lactobacillus helveticus)
have been reported to release bioactive peptides
by the process of fermentation. This system
consists of a number of distinct intracellular
peptidases including endo-peptidases, aminopeptidases, di-peptidases, and tri-peptidases.
Apart from bacteria starter, yeast and
filamentous fungus have also been used in
producing bioactive peptides. Proteins can be
co-cultured using a combination of different
bacteria or even yeast and bacteria to accelerate
the proteolytic process.
After fermentation, the mixture is
centrifuged and the supernatant recovered. The
supernatant may then be subjected to further
hydrolysis using proteolytic enzymes to obtain
shorter peptide sequences. Alternatively, the
low molecular weight peptides in the
supernatant can be recovered by solvent
extraction.

Proteins in foods do not only serve as nutrients
but also perform physiochemical roles that
promote health. Most of the physiological
activities of proteins are performed by peptide
sequences encrypted in the parent protein
which become active when cleaved intact.
Bioactive peptides are released during
enzymatic proteolysis (gastrointestinal digestion
in vitro hydrolysis using proteolytic enzymes) of
proteins and also during food processing
(cooking, fermentation, ripening). Bioactive
peptides are known for their ability to inhibit
protein-protein interactions due to their small
size and specificity. Nature remains the largest
source of bioactive peptides since plants,
animals, fungi, microbes and their products
contain various proteins in them.

Production of Bioactive peptides
Bioactive peptides are produced mainly by
enzymatic
hydrolysis
and
Microbial
fermentation. Sometimes combination of these
two methods produces better and shorter
functional peptide than single method.

Production of peptides by Gastrointestinal
Digestion (In vivo)

Enzymatic Hydrolysis method (In vitro)

Bioactive peptides may be released in vivo
during gastrointestinal digestion by the action
of digestive enzymes like pepsin, trypsin or
chymotrypsin. Dietary proteins undergo
denaturation in the presence of hydrochloric
acid secreted by the parietal cells of the
stomach. This acid activates pepsinogen and
converts it into its active form, pepsin. Pepsin
acts on proteins to metabolise them to amino
acids. Gastrointestinal digestion permits the
consequent action of the enzymes present in the
small intestine such as pepsin, trypsin or
chymotrypsin, which are responsible for protein
hydrolysis Some other proteolytic enzymes such
as alcalase, thermolysin, may be utilized with
pepsin and trypsin in order to simulate

In this method, the peptide bond formation is
mediated by an enzyme (protease) in free or
immobilized form. The enzymatic method is
especially useful in the synthesis of very short
peptides (2–5 oligomers) and in the
condensation of large peptide fragments.
Proteolytic enzymes such as chymotrypsin,
papain, pepsin, subtilisin, termolisin, trypsin,
among others, have been used in the presence of
organic solvents as catalysts for the synthesis of
peptide bonds.

Microbial Fermentation method (In vitro)
This involves culturing some bacteria or yeast
on protein substrates to hydrolyze the proteins
with their enzymes as they grows. The growing
March, 2019
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gastrointestinal digestion. They have also been
employed to release various bioactive peptides.

Antitumor activity
Cancer, also known as malignant neoplasm. All
forms of cancer are characterized by abnormal
cell growth, that is, they lack the mechanisms
that control nor mal cell division. Several
peptides, such as the cecropins, buforins, and
magainins have shown antitumor activity
without affecting normal eukaryotic cells. The
peptide Lanak, isolated from oyster hydrolysate
showed anticancer activity against human colon
carcinoma cell lines.

Health benefits of bioactive peptides
Antihypertensive activity
The angiotensin is one of two polypeptide
hormones and a powerful vasoconstrictor that
functions in the body by controlling arterial
blood pressure through the contraction of
smooth muscles of the blood vessel. Angiotensin
converting enzyme (ACE)-inhibitory peptide
blocks the conversion of angiotensin I to
angiotensin II. The ACE causes elevation of
blood pressure by converting angiotensin-I to
the potent vasoconstrictor, angiotensin-II, and
by degrading bradykinin, a vasodilatory peptide,
and enkephalins. ACE inhibitory peptides such
as β-casein, κ-casein have been isolated from
enzymatic digest of sour milk. ACE inhibitory
peptides such as α -lactorphin and β-lactorphin
are also generated from whey proteins alactalbumin and lactoglobulin, respectively.

Hypocholesteremic activity
Peptide having high bile acid-binding capacity
can inhibit the reabsorption of bile acid in the
ileum, whereby it can decrease the blood
cholesterol level. Cumin seed derived peptides
CSP1, CSP 2 and CSP3 have been shown to
inhibit cholesterol micelle formation, inhibit
lipase activity and bind strongly to bile acids
and may therefore lower cholesterol when
consumed.

Mineral binding peptides

Immunomodulatory activity

Mineral-binding
phosphopeptides
or
caseinophosphopeptides have the function of
carriers for different minerals by forming
soluble organophosphate salts, especially Ca2+
ion.

Immunomodulatory bioactive peptides derived
from both casein and whey proteins are related
to the stimulation and proliferation of human
lymphocytes, macrophage phagocytic activity,
anti-body synthesis and cytokine regulation.
Cytomodulatory peptides produced from casein
may inhibit cancer cell growth by stimulating
the activity of immune competent cells.

Application of peptides in Food Packaging
The development of active packaging by
incorporating antimicrobial peptides in food
packaging material can be done either to
prolong the life of the product or to reduce the
microbial load of the packing before use. The
development of active packaging with
antimicrobial peptides can be accomplished by 3
main methods of incorporation: direct peptide
incorporation in the polymer; peptide coating
on the polymeric surf ace; and peptide
immobilization in the polymer.

Antimicrobial peptides
These peptides have bacterial membrane-lytic
activities which disrupt normal membrane
permeability.
Factors
influencing
the
antibacterial activity are the electrostatic
interactions between the peptide and positively
charged and anionic lipids on the surface of the
target microorganism. Also, the hydrophobicity
of the peptide (factor required for insertion into
the membrane) and peptide flexibility allow
peptide interaction with the microbial
membrane. Chymosin digested casein releases
caseicidin peptide that exhibits antimicrobial
activity against Staphylococcus spp., Sarcina
spp., Bacillus subtilis and Streptococcus
pyogenes.
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oils)
c)

Ammonium
(Nitrogen)
Fertilizers- prevent the formation of
precipitates in the tank mix or on the
leaf surface.
Eg.: Urea-ammonium nitrates (UAN),
ammonium sulfates, ammonium nitrates
Modes of activator adjuvant action
i) Reduce spray solution surface
tension:
(1) Increase contact area
(2) Remove air films between
spray solution and leaf surface
(3) Facilitate stomatal entry
d) Solubilize the cuticle
e) Prolong drying time of the spray
solution
f) Form micelles – serve as an emulsifier
g) Increase spray retention on the leaf
h) Protect herbicide in the spray solution:
i) From formation of “less-absorbed”
salts
ii) From phototransformations
iii) From chemical degradation
i) Promote rainfastness:
i) Increase herbicide absorption rate
ii) Rainproofing
j) Modify herbicide deposition on leaf
surface
i) Increase control area
ii) Increase deposition over cell walls
of epidermis and over veins
k) Movement of the herbicide on the
surface of the plant to areas of greater
absorption and possibly closer to the
target site (meristem).
2. Utility
Adjuvants
(including
Spray
Modifiers)- also called as spray modifiers
a) Wetting or Spreading Agentslowers the surface tension in the spray
droplet, and allow the herbicide
formulation to form a large, thin layer
on the leaves and stems of the target
plant.

Adjuvants are chemically and biologically active
compounds that are mixed separately in the
tank or added to herbicide formulations itself, in
order to improve the mixing, application or
effectiveness of the herbicides. The herbicides
applied to foliage must overcome a variety of
barriers and remain on the leaf surface instead
of beading up and rolling off, then finally
penetrate through the cell walls and cell
membranes.
There are two types of Adjuvants exists,
details as follows.
1. Activator Adjuvants:
a) Surfactants- reduces surface tension
in the spray droplet, which assist the
formulation to spreads out and covers
plants with a thin film rather than
beading up.
i) Nonionic
Surfactants- Eg.:
Organosilicone
and
silicone
surfactants
ii) Ionic Surfactants- Eg.: Tallow
amine
ethoxylates
(Cationic
surfactants), Sulfates, carboxylates,
and
phosphates
(anionic
surfactants).
iii) Amphoteric Surfactants- Eg.:
Lecithin (phosphatidylcholine)
b) Oil
Adjuvants:
increase
the
penetration of oil-soluble herbicides
into plants, and are commonly used
when conditions are hot and dry,
and/or when leaf cuticles are thick.
Eg.: Petroleum oils (paraffinic and
napthalenic oils), vegetable oils (including seed
March, 2019

64

VOLUME NO.15, ISSUE NO.6

ISSN No.:2321-7405

when combined.
h) pH Buffers- control changes of pH in
the tank mix and preventing herbicides
from being degraded by acid or base
hydrolysis in aqueous solutions. Eg.:
Ammonium sulfate,
i) Humectants- keep the spray deposit
moist and in true solution, and extend
the time for absorption. Eg.: Glycerol,
propylene glycol, diethylene glycol,
polyethylene
glycol,
urea,
and
ammonium sulfate
j) Defoaming and Antifoam Agentsreduces or suppress the formation of
foam
in
spray
tanks.
Eg.:
Dimethopolysiloxane-based agents, and
also silica, alcohol, and oils
k) UV Absorbents- Prevent from
degrading
some
herbicides
by
increasing the rate of herbicide uptake
into the cuticle, or by absorbing the
UV-light itself.
There are a number of various adjuvants are
available in market, their main role is to reduce
the surface tension, improve the wetting action
and increase the penetration of pesticides. So,
selection of correct additives for tank mix is
essential, which assures maximum performance
and crop safety. Before purchasing an adjuvant
read the pesticide label first otherwise risk of
poor performance and crop injury.

b) Dyes- Recommended in wildlands to
see where the herbicides has been
applied and make it easier to detect
missed spots and to avoid spraying a
plant or area twice.
c) Drift control agents- prevents spray
drift on to non-target plants blown
away by the wind. Eg.: Polyacrylamide
or polyvinyl polymers
d) Thickening Agents- modify the
viscosity of spray solutions and are
used to reduce drift, particularly for
aerial applications. Eg.: Decagin,
Sodium alginate
e) Deposition
Agents
(Stickers)reduces losses of formulation due to the
droplets evaporating from the target
surface, or beading-up and falling off.
Eg.: Guar gum, emulsifiable mineral
oils, vegetable oils, waxes, and watersoluble polymers
f) Water Conditioners- reduces the
deleterious effect of hard water
(decreases uptake and effect of
herbicide by formation of precipitates
or salts) when mixed with herbicides in
tank mix. Eg.: Ammonium sulfate
g) Compatibility
AgentsPrevent
chemical and/or physical interactions
between different herbicides and
fertilizers that could lead to nonhomogeneous or unsprayable mixtures
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