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H 1. BIOTECHNOLOGY
Double Haploi ds (DH s): Best Method for Crop
Improvement
Ratilal Chavadhari
Department of Genetics & Plant Breeding, B. A. College of Agriculture, AAU;388aht0 H
History (https://esa.un.org/ unpd/wpp/). Feeding  the

A plant or line obtained by doubling the
chromosome number of a haploid plant is
called double haploid. The first report of the
haploid plant was published by Blakeslee et
al. (1922) in Datura stramonium and Guha
and Maheshwari (1964) developed anther
culture technique for the production of
haploids. Haploid production by wide
crossing was reported in barley (Kasha and
Kao, 1970) and tobacco (Burket al., 1979)

Introduction:

Based on the 2015 Revision of World
Population Prospects, the world population
will reach 9.7 billion in 2050

growing population in 2050 is estimated to
require increasing overall food production by

70% (http:// www.fao.org/wsfs/
forum2050/w sfs-forum/en/).  With limited
natural resources, land and water, and the

challenges of a changing climate, the yield of
major food crops, maize, rice and wheat, needs to
be increased over time. Continued increases in
crop performance can be obtained by steqer
genetic gains mediated by improved marker
technologies, predictive statistics and breeding
methodologies (De La Fuente et al.,, 2013).
Doubled haploid (DH) technology has provided a
strategy to significantly shorten breeding cycles
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and increase genetic gain. The major
advantage of DH technology lies in
instantaneous development of homozygous
lines instead of 610 generations of
inbreeding by selfing or sib-crossing (Prigge
et al., 2012), which is a major breakthrough
to speed up cultivar development (Dunwell,
2010).

Conventional plant breeding methods
require 6-7 cycles of selection for desirable
traits in order to get the required
homozygosity level. This consumes 1413
years for releasing a cultivar whereas double
haploid (DH) production helps in getti ng
complete homozygous individuals in a single
generation. In this way, DH technology
speeds up the breeding programmes. DH has
been discovered in at least 200 plant species
and is widely used in Brassicas and cereals,
including wheat, barley, rice and maize
(Dunwell, 2010; Dwivedi et al., 2015; Forster
et al., 2007; German_et al., 2011).

Once haploid plants become available,
their genome must be doubled to produce a
fertile DH line (n -2n).

Colchicine: Colchicine is used to
double the chromosome number in order to
produce homozygous DH plants. It is a toxic
natural alkaloid and secondary metabolite,
extracted from seed and corn of plants of the
genus Colchicum (autumn crocus, Colchicum

autumnale, also known as "meadow
saffron™).
How colchicine work  ? When plant

parts were treated with appropriate media,
the chromosome of treated cells replicated
properly, but spindle formation was inhibited
and cytoplasmic phase of cell division did not
take occurs.
Other
agents

chromosome doubling

1 Acenanaphthene

1 Chloramphenicol

M Nitrous oxide

1 Parafluorophenyl alanine
1 Hydroxyquinone

In vivo techniques for haploid

production

1. Distant hybridization crosses followed by
chromosome elimination ,

2. Bulbosum Technique

3. Parthenogenesis

4. Inducer based approach

Invitro te chniques for haploid

production

1. Androgenesis : Anther culture and Pollen
(microspore) culture

2. Gynogenesis -Haploid plants can be

developed from ovary or ovule cultures.

P, xP

1 2 Year

Produce Doubled Haploids J 0.5
from All or Selected Crosses 1

DH1 Glasshouse Multiplication 1

,
DH,, Observation Plots +——— Agronqmlc 2
Replicated Trial 24 Selection
Preliminary Multiplication - -
;H3Mulli-site Trial +—— V1% & Qualty 3
Replicated Trial
DH, Multi-Site Trial +—— " . & Clualty 4
4 Selection
DH, official Trials 5
Figure: Outline of development of double
haploidy in a practical plant breeding
programmes
Advant ages of DH6s

1 The ability to produce homozygous lines
after a single round recombination saves
a lot of time for the plant breeders.

1 Good characteristics and unique
complete homozygous nature of DHs
make them very useful for early release
of cultivars, germplasm development,
transferring a specific trait by shortening
back cross methodology, understanding
the inheritance mechanism of complex
guantitative traits, mapping Quantitative
Trait Loci (QTLs) associated with
multigenic traits, Genomics studies and
gene identification, whole genome
mapping and speedy production of
transgenic  plants. These valuable
applications of DH lines signifies the
importance of DH lines and clearly
depicts how DH populations are the best
and ideal material for these purposes.
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Disadvantages of DHs PM

f The main disadvantage with the DH Rice- Zhonghua Blast , high yielding and
population is that selection cannot |N0-8&9 good quality .
be imposed on the population. But | Hwasambye Leaf blast, BLB, & rice
in conventional breeding selection stripe tenui virus , BPH &

. cold tolerance
can be practised for several - -
generations:  thereby  desirable | Tobacco Tanyu3  Necrotic strain of potato
characters can be improved in the virus
population. References

' In haploids produced from anther Blakeslee, A.F., Belling, J., Farnham, M.E.,
culture, it is observed that some  Bergner, A.D., (1922). A haploid mutant in the
plants are aneuploids and some are  Jimson weed, Datura stramonium. Science 55,
mixed haploid -diploid types. 6467 647.

1 The over-usage of doubled haploidy Burk, L.G., Gerstel, D.U.,Wernsman, E.A.,
may reduce genetic variation in  (1979). Maternal haploids of Nicotiana tabacum
breeding germplasm. L. from seed. Science 206, 585.

1 In some species, inefficient haploid De La Fuente, G.N., Frei, UK. and
genome doubling is considered to be  Lubberstedt, T. (2013). Accelerating plant
the key obstacle for implementation breeding. Trends Plant Sci. 18, 667 672.
of DH technology in commercial Dunwell, J.M. (2010). Haploids in flowering
breeding programmes. plants: origins and exploitation. Plant Biotechnol.

Achivements: Table.1 Varieties ~ J- 8, 377 424. ) .

developed through double haploid Dwivedi, S.L., Britt, A.B., Tl’lpathl,. L.,
technology Sharma, S., _Upadhyaya,_ H.D. and Ort|z_,_ R.
Method _(2015). Haplo_|ds: C_onstralnts and opportunities
Crop followed Varieties Country in plant breeding. Biotechnol. Adv. 33, 812 829.
- h Tanfena 1 China Forster, B.P., Heberle-Bors, E., Kasha, K.J.
Rice | Anther 9= and Touraev, A. (2007). The resugence of
culture Tan Fong 1, . . . .
Hua Yu 1, hap!plds in higher plants. Trends Plant Sci. 12,
Anther Parag MH, 3681 375. .
culture 401(ACR India Germana_, M.A. (_2011). Gametic
401) embryogenesis and haploid technology as
Anther CR Dhan 801 CRRI, valuable support to plant breeding. Plant Cell
culture India Rep. 30, 8391 857. _
Wheat  Anther Hua Pei 1, China Hussain, B., Khan, M. A, _AI|, Q. gnd
culture Lung Hua 1, Shaukat, S., (012). Double Haploid Production
Yunhua 2 is the Best Method for Genetic Improvement and
Tobacco Anther Tan Yul, China Genetic Studies of Wheat IJAVMS, 6(4), 216
culture Tan Yu?2 228.
Anther F211(wilt Japan Omesh Kumar and Choudhary, M. (2020).
culture resistant & Double Haploid: An Overview Int. J. Curr.
mild Microbiol. App. Sci., 9(1): 10121029.
smoking) Prigge, V., Xu, X., Li, L., Babu, R., Chen, S.,
Barley H. Mingo, Canada Atlin, G.N. and Melchinger, A.E. (2012). New
bulbosum | Gwylan insights into the genetics of in vivo induction of

Table.2 Pest and disease resistance maternal haploids, the backbone of doubled

lines developed wusing double haploid haploid technology in maize. Genetics, 190, 781

technique 793.

Crop & line Resistence to Ren, J., Wu, P., Trampe, B., TianX,

Barley- Mingo, Barley yellow mosaic Virus Lubberstedt, T. _and .Chen, Shaojiang _ (20;7).

0-21681 Stem rust, leaf rust and Novel technologies in doubled haploid line
development. Plant Biotechnology Journal, 15,
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Hz. AGRICULTURAMETEOROLOGY

Climate Change Causing Shift in Earth

60s AXIi s

Agrometeorology Cell, Department of Agronomy, JAU, Junag@a®01, Gujarat. H

H. N. Kanjiya
A study published in Geophysical
Research Letters of the American

Geophysical Union (AGU) says that due to
the significant melting of glaciers because of
gl obal temperature ri se,
rotation has been moving more than usual
since the 1990s. While this change is not
expected to affect daily life, it can change the
length of the day by a few milliseconds.

Axial Tilt of the Earth

North Celestial Pole

I

! Rotation Axis
| Axial Tilt

I

|

Celestial Equator

p— - - - = - 1

1

Eart hés Aoxafion: of R 1
1 It is the line along which it spins
around itself as it revolves around
the Sun. Earth's axial tilt (also
known as the obliquity of the

ecliptic) is about 23.5 degrees. Due 1

to this axial tilt, the sun shines on
different latitudes at different an gles
throughout the year. This causes the
seasons. The points on which the
axis intersects
are the geographical north and south
poles.

1 The location of the poles is not fixed.
The axis moves due to changes in
how the Earthds mass

around the planet. Thus, the poles move
when the axis moves, and the movement
is called fApolar motiono.
0o Generally, polar motion is
E a r daliséds by achangs io f the
hydrosphere, atmosphere,
oceans, or solid Earth. But now,
climate change is adding to the
degree with which the poles
wander.
0 According to NASA, data from
the 20 century shows that the
spin axis drifted about 10
centimetres per year. Meaning
over a century, polar motion
exceeds 10 metres.

Findings from the New Study:

Since the 1990s, climate change has

caused billions of tonnes of glacial ice to

melt into oceans. This has caused the
Earthds poles to move in
The north pole has shfted in a new

eastward direction since the 1990s,

because of changes in the hydrosphere

(meaning the way in which water is

stored on Earth).

From 1995 to 2020, the average speed of

drift was 17 times faster than from 1981

to 1995. Also, in the last four decades,

the poles moved by about 4 metres in

distance.

The calculations were based on satellite

data from NASAOGs Gravity
Climate Experiment (GRACE) mission.

new

Rec

Causes of Polar Drift:
t he qplca Melting s The ufdsteraicee melting

under global warming was the most
likely cause of the directional change of
the polar drift in the 1990s. As glaciers
melt, water mass redistributes, causing

i skifts id thesplamet'staxist e d
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1 Change in Non -Glacial Regions
(Terrestrial Water Storage):
Due to climate change and
unsustainable  consumption  of
groundwater for irrigation and other
anthropogenic activities.

1 Groundwater Depletion: As
millions of tonnes of water from

below the land is pumped out every year
for drinking, industries or agriculture,
most of it eventually joins th e sea, thus
redistributing the

References
Indian express Newspaper, on 3 may, 2021.

” 3. AGRCULTURAL METEORONOG

Climate Change Impacts on Agriculture
H. N. Kanjiya
Agrometeorology Cell, DepartmentAfronomy, JAU, Junaga®62001, Gujarat H

Climate Change

Climate change means a gradual change
in the climate both by natural and artificial
causes. The causes of climate change are
largely divided into natural causes and
artificial causes. Natural causes include the
change in solar activity, volcanic eruption,
sea water temperature, ice cap distribution,
westerly waves and atmospheric waves. On
the other hand, artificial causes include
carbon dioxide emission from industry and
agricultural production activities,
deforestation, acid rain and the destruction
of the ozone layer by Freon gas, with global
warming by the increase of greenhouse gases
carbon dioxide (CO2), methane (CHb.),
nitrous oxide (N:20), hydrofluoro carbon
(HFCs), perfluorocarbon (PFCs) and sulfur
hexafluoride (SFe) as the representative
(Presidential Advisory Council on Education,
Science & Technology: PACEST, 2007).

Impacts on Agriculture

Impact of climate change on agriculture
will be one of the major deciding factors
influencing the future food security of
mankind on the earth. Agriculture is not only
sensitive to climate change but also one of
the major drivers for climate change.
Understanding the weather changes over a
period of time and adjusting the
management practices towards achieving
better harvest are challenges to the growth of
agricultural sector as a whole. The climate
sensitivity of agriculture is uncertain, as
there is regional variation in rainfall,

temperature, crops and cropping systems, soils
and management practices.

The inter-annual variations in temperature
and precipitation were much higher than the
predicted changes in temperature and
precipitation. The crop losses may increase if the
predicted climate change increases the climate
variabilit y. Different crops respond differently as
the global warming will have a complex impact.
The tropics are more dependent on agriculture as
75% of world population lives in tropics and two
thirds of these
agriculture. With low lev els of technology, wide
range of pests, diseases and weeds, land
degradation, unequal land distribution and rapid
population growth, any impact on tropical
agriculture will affect their livelihood. Rice,
wheat, maize, sorghum, soybean and barley are
the six major crops in the world grown in 40%
cropped area, and contribute to 55% of non-meat
calories and over 70% of animal feed.
Consequently, any effect on these crops would
adversely affect the food security.

Impacts on Food Production

Food production in | ndia is sensitive to
climate changes such as variability in monsoon
rainfall and temperature changes within a season.
Studies by Indian Agricultural Research Institute
(IARI) and others indicate greater expected loss
in the rabi crop. Every 1 °C rise in temperature
reduces wheat production by 4-5 Million Tonnes.
Small changes in temperature and rainfall have
significant effects on the quality of fruits,
vegetables, tea, coffee, aromatic and medicinal
plants and basmati rice. Pathogens and insect
populations are strongly dependent upon

June, 2021
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temperature and humidity and changes in
these parameters may change their
population dynamics. Other impacts on
agricultural and related sectors include lower
yields from dairy cattle and decline in fish
breeding, migration, and harvests. Global
reports indicate a loss of 1040% in crop
production by 2100.

Indian climate is dominated by the
southwest monsoon, which brings most of
the regiondéds precipit
availability of drinking water and irrigation
for agriculture. Agricultural productivity is
sensitive to two broad classes of climate-
induced effects (1) direct effects from

changes in temperature, precipitation or
carbon dioxide concentrations, and (2)
indirect effects through changes in soil

moisture and the distribution and frequency

of infestation by pests and diseases.Rice and
wheat yields could decline considerably with
climatic changes (IPCC, 2014). However, the
vulnerability of agricultural production to

climate change depends not only on the
physiological response of the affected plant,
but also on the ability of the affected socio-
economic systems of production to cope with
changes inyield, as well as with changes in
the frequency of droughts or floods. The
adaptability of farmers in India is severely

restricted by the heavy reliance on natural factors
and the lack of complementary inputs and
institutional support systems. The loss in net
revenue at the farm level is estimated to range
between 9% and 25% fora temperature rise of 2
°C to 3.5 °C. Scientists also estimated that a 2 °C
rise in mean temperature and a 7% increase in
mean precipitation would reduce net revenues by
12.3% for the country as a whole. Agriculture in
the coastal regions of Gujarat, Maharashtra, and

a Karnataka is Ifdundites becthei mostcnagativelyo r

affected. Small losses are also indicated for the
major food-grain producing regions of Punjab,
Haryana, and western Uttar Pradesh. On the
other hand, West Bengal, Orissa, and Andhra
Pradesh are predicted to benefit to a small extent
from warming.

References

IPCC, 2014. The physical science basis of
climate change-A report of the
Intergovernmental Panel on Climate Change.
Fourth Assessment report.

Presidential Advisory Council on Education,

Science and Technology (PACEST). 2007.
Current Status and Prospects for Climate
Change. Presidential Committee on Green
Growth. 2010. Road to Our Future: Green
Growth.

4. AGHRCULTURAL BIOTECHNLY

Biosensors
Agriculture and

I A Step towards Atrtificial Intelligence in

Food Sciencebo

Samarth R. Patel
Department of Plant Molecular Biology and Biotechnology, Navsari Agricultural University, Navsari, GLWjarat

Introduction

At the global level, nearly 1.3 billion
tonnes/year of the edible parts of agricultural
production for human consumption get
wasted. FAO assertedglobal Food Loss and
Waste per year are nearly 40 to 50% of
horticultural crops. Food Corporation of
India reported losses ranging from 10 to 15%
of the total production of fruits and
vegetables. Postharvest lossesmainly occur
at different stage of post-harvest and
processing level due to the highly perishable
nature of horticultural crops (Anonymous

2019). There are major constraints like lack of
proper post-harvest management chain, less
technological intervention and very poor
packagng materials etc. For instance, packaging
is a key point to reduce foodloss. Furthermore, it
can protect and preserve the quality of food and
also facilitate transport and distribution .
Therefore, to overcome this problem, novel,
efficient and smart biodegradable packaging
materials should be developed to retain the
freshness, durability, and quality of food . This
can also aid to enhance food availability to fight
against hunger.

VOLUME NO. 17, ISSUE NO.09
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The quality of food is fundamentally
based on the biochemical configuration of
food (i.e. Fruits or Vegetables). Henceforth,
recent advances in the fabrication of different
types of Biosensors in smart food packaging
materials or conjugating with films that have
been designed fa the assessment of various
components in the highly perishable
agricultural product. Needless to say that it is
timely demand o f todayodos er
the area of analytical chemistry, it plays a
crucial role in food quality aspects because of
almost each and individual sector associated
with quality control.

Biosensor

A food quality biosensor is a nano-scale
or micro-scale device, which can stimulus to
some specific property or properties of food
(or biological substances) and transforms the
response(9 into a detectable signal, often an
electric  signal by conjunction  with
physicochemical transducers. This signal (i.e.
bioluminescence and chemiluminescence)
may provide direct details (selective/semi-

ﬁ..’.h". ‘.> #
* & *; -
:l::*aos > E

Qo O =

* % -

N el

e ‘.~‘> x =
L) T“ Q .

a and H Cavtmiv e manotubesr (good

guantitative) about the quality parameter(s) to be
measured or may have a known relation to a
specific analyte. An immobilized biological
material which uses by a sensor could be an
enzyme, antibody, nucleic acid, or hormone, in a
self-contained device (Turner, 2013). Today,
scientist are more interested in nanobiosensors
due to very huge potentials of
carbon dot nanoparticle (fluorescence activity)
electrical
conductivity and light weight flexibility) reacted
with  specific enzymatic reaction (potential
biomarker si.e. protein, DNA, RNA, Biomolecules
and Enzymes etc.) which can be detected
through detector and hence real time data can be
obtain. To satisfy the consumer and regulatory
requirements and to revive the production
feasibility, standard sorting, automat ion, and
demotion of production cost and time, eventually
could be the vital intention of this technology.
Nowadays, nanobiosensors also available in

paper based printed forms in an international
market.

Fig. 1: Genalized mechanism of biosensor

A Perspective in Near Future

Presently, Biosensors are widely used in
medical field and engineering field (in
machines, devices, technology, automobiles,
medical instruments etc.). In near future, loT
(Internet of things) will become driven fully
in worldwide and each entity will connected

with each other by this technology. Furthermore,
the remoteness between agricultural science and
application of 10T could be filed by biosensors for
real time monitor ing and data observations.
Hence, that era will be in near future when we
can get notification from our food . For instance,
an apple send message of starting of browning to
our internet electronic devices (i.e. Smart phone)
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can be reality in our daily routine in near
future. Presence of pesticides residues can
also be monitored by real time. In
refrigerator our stored food items will be in
touch with us by real time notification.

This technology could also be become
milestone for all farmers to consumer in
supply chains of distant market. For
example, Smart phone based colorimetric
portable sensor can be detected pH, Color
change and gaseous proportion Huang et.
al., 2018). Similarly, tourism sector like
hotels which having large segment of food
delivery and serving to consumers, needs real
time detection of their commodity for that
t hey cequitedl tto check food quality
often by physically testing of samples. Also,
this could be having immense potential in

Data Science and Machine learning like
emerging filed which having very vast scope in
corporate sectors.

References

Anonymous  (2019) NAAS-Saving the
Harvest: Reducing the Food Loss and Waste,
Policy Brief No. 5.

Huang, X., Xu, D., Chen, J., Liu, J., Li, Y.,
Song, J., Ma, X. and Guo, J. (2018). Smartphae-
based analytical biosensors. Analyst, 143(22),
5339-5351.

Naik, K. M., Srinivas, D., Sasi, B., andBasha,
S. J. (2017). Biosensors in food processing a
review. Int J Pure Appl Biosci, 5(4), 12191227

Turner, A. P. (2013). Biosensors: sense and
sensibility. Chemical Society Reviews, 42 (8),
3184-3196.

5. HORTICULTURE

Effective Microorganism Technology in Fruit Crops
Ravi, G. K 1,Madhusud han, K. T 2. and Mohan kumar, G. P~ 3.

'Department of Fruit Science, College oftidulture, Bagalkote587 104(KarnatakajDepartment of PSMA,
College of HorticultureBengalurd 560 065 (Karnatakaapepartment of Entomology, College airkculture,
Bagalkote 587 104(Karnataka)

Introduction

The primary problem of organic or
nature farming is the low vyields procured,
when compared to that of conventional
chemical farming systems. The original
concept of using EM in crop production,
primarily in organic syst ems to overcome the
inherent problems such as low productivity.
EMis the abbreviation for
EffectiveMicroo rganisms.Effective
Microorganism is a combination of useful
regenerative micro-organisms that exist
freely in nature and are not manipulated in
any way. This mixture increases the natural
resistance of soil, plants, water, humans, and
animals. EM considerably improves the
quality and fertility of soil as well as the
growth and quality of crops.

Effective Microorganisms are mixed
cultures of beneficial naturally -occurring
organisms such as photosynthetic bacteria,
lactic acid bacteria, and yeasts. Which are
applied as inoculants to increase the
microbi al diversity of soil ecosystem and are
capable of co existing with aerobic and

anaerobic species of microaganisms.

Organic blend of unique microorganisms
combined together create a beneficial effect on
environment (Bhoyar, 2013).

History of EM technology

In 1982 Dr.Higa at the University of
Ryukyus, Okinawa Japan, discoveredon the basis
of historical significance of a specific group of
naturally occurring beneficial microorganisms
with an amazing ability to revive, restore, and
preserve. He named this group E.M. (Effective
microorganisms). In India production of EM
started in November 2000 in a modest factory
Maple Organics devoted to propagating EM
technology all over. In India, has got exclusive
rights to manufacture and market EM
Technology based products for Agriculture,
Horticulture, Animal Husbandry, Solid waste
management and waste water treatment. Maple
Orgotech (I) Ltd. is manufacturing and
propagating EM in India under agreement with
EMRO, Japan. These organisms are collected
from the natural environment and not imported,
exotic or genetically engineered.
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Effective  microorganism  technology
foll ows five principles:

1. Production of safe and nutritious food
for better health.

2. Improves economic and holistic benefits
to both producers (farmers) and
consumers.

3. Sustainability and ease of practice by
every person.

4. Conservation of the environment.

5. Production of sufficient food of high
quality for the increasing populations.

Need of Effective microorganism
technology

1 Decline in soil fertility, increased
soil erosion and increasing shortage
of nutrient are major factors
affecting plant growth.

1 Increasing adverse effects of
synthetic agrochemicals and
fertilizers leading to loss of
biodiversity and reduction in micro
flora and fauna.

1 For controlling soil micro flora and
fauna it need of introducing effective
microorganisms in organic farming
aimed to increase crop production
and improve soil fertility. By using
EM reverses this situation by
developing a more congenial
environment for crops, EM works in
harmony with nature.

List of Effective Microorganisms

1 Photosynthetic Bacteria: The
photosynthetic  or phototropic
bacteria are a group of independent,
self-supporting microbes,
considered to be the most versatile
bacteria in existence. In soils and
plants, these bacteria synthesize
useful substances from secretions of
roots, organic matter and/or
harmful gases (e.g. hydrogen
sulphide), by using sunlight and the
heat of soil as sources of energy.
Useful substances developed by
these microbes include amino acids,
nucleic acids, bioactive substances
and sugars, all of which promote
growth and development.

Lactic acid bacteria : Lactic acid
bacteria produce lactic acid from sugars
and other carbohydrates, developed by
photosynthetic bacteria and yeast.
Therefore, some foods and drinks such
as yogurt and pickles have been made
with lactic acid bacteria for decades.
However, lactic acid is a strong
sterilizing compound, and suppresses
harmful microorganisms and enhances
decomposition of organic matter.Lactic
acid bacteria also produce antibacterial
compounds that are known as
bacteriocins.  Bacteriocins act by
punching holes through the membrane
that surrounds the pathogenic bacteria.
Thus, bacteriocins activity is usually
lethal to the pathogen.

Natural Beneficial Yeasts : Beneficial
Yeasts synthesize antimicrobial and
other useful substances required for
cellular growth from amino acids and
sugars secreted by photosynthetic
bacteria, organic matter and other
microorganisms. The bioactive
substances such as hormones and
enzymes produced by yeasts promote
active cell division.

Important Effective Microorganisms
Photosynthetic =~ Rhodopseudomonaspalustris

Bacteria
Rhodobacterspaeroides
Lactic acid Lactobacillus plantarum
bacteria
Lactobacillus casei
Lactobacillus rhamnosus
Lactobacillus lactis
Yeast Saccharomyces cerevisae

Saccharomyces albus

Products - EM technology

f
f
f

EM Bokashi
EM5

Extended or fASecondary
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1 EM Fermented Plant Extract (FPE)
1 EM Rice water

Reviews of EM on fruit crops
Banana

1 EM + organic manures increased the
productivity of banana crop. Banana
fruit  produced has increased
number of hands and improved the
yield by 15% compared to control
(Ahmad et al., 2011)

1 EM + Bokashi have reduced the
burrowing nematode
(Radopholissimilis) and sigatoka
disease problem and improved the
quality of fruit.(Tabora et al., 2005)

Grapes

T EM treatment had a significant
impact on the reduction of
polyphenols especially tannic acid
compounds in grape cultivar
6Caber netab 200B.el al

Date palm

1 EM application at 60 ml/palm gave the
best results in yield and fruit quality of
"Bartamuda" date palm (Osman et al.,
2011)

1 EM application improved growth, yield
and fruit quality of date palm cultivars
"Sewy", "Zaghloul" and "Hayany" (El-
Khawaga, 2013)

Apple
1 Korean Effective Microorganisms
improved fruit quality of Fuji apple in
terms of the proportion of sugars,
fructose, glucose, and sucrose in the fruit
(Seoong won, 2010).
Mango
T I'n 6Sukkaryd Mango

was very effective to improving fruit set,
yield, total soluble solids (T.S.S.), total
sugar, decrease fruit drop (Sheren,
2004).

” 6.

AGRICULTUREM®BOD TECHNOLOGY/MIBRILOGY

Salmonellosis

Pande Shilpa Sanjay

, *Shaik Jakeer Basha, Shwetha Acharya

* AssistantProfessor, College of Food Technology, MaldaeSdiagjamner, Dishhmednagar, Maharashtra H

Salmonellosisis a symptomatic infection
caused by bacteria Salmonellatype.Most
common symptoms are diarrhoea,fever,
abdominal cramps and vomiting, which
typically occur betweenl2to 36 hours after
exposure and last from two toseven days.
Salmonella  constitute a group  of
microorganisms with over 2000 different
serotypes; thesemicro organisms are capable
of causing disease in animals and humans
when taken into the body in sufficient
numbers. Many salmonella species have a
wide host range, which commonly cause food
poisoning. However, some are restricted to a
single host species e.g. Salmonella
Abortus oviscausing abortion in ewes, and
Salmonella Gallinarum cause fowl typhoid.
Conversely, some salmonella serotypes are
associated with human disease and are not
known to affect animals e.g. S. typhi and
Salmonella paratyphi . Salmonella are
ubiquitous in the gut of human and anima ls

and act as sources of food contamination.People
who are carriers of the salmonellacan
contaminate the food, a heavy dose up to 10,000
-1,000,000 organisms per gram of food is
required to cause infection. Salmonella grow well
on food and can exist for aconsiderable period in
faeces and on pasturesThe major causes

of salmonellosis are contamination of cooked
foods and inadequate cooking.

Salmonella enterica IS one of the most
important foodborne pathogen.They are known
to occur in raw meat and are associated with
foodborne outbreaks. Consumption of
contaminated raw or undercooked meat is
believed to be one of the important vehicles of
foodborne infection. The presence of these
pathogens in meat can causea serious food safety
threat. According to the strong-evidence
foodborne outbreaks in Europe, up to 38.5%
cases happened at households/domestic
kitchens.(Xiang wanget.al.2015).
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Some of the salmonella species involved
in food poisoning include; S.Typimurium,
S.Enteritidis, S.Dublin, S. Softenburg,
S.\Virchow, S.Montevideo, S.Infantis, and
SNewport. These species are also involved in
causing diarrhoea in animals.

Salmonella food poisoning
outbreaks
Outbreaks occur in different forms:

1 Sporadic cases involving only one or
two persons in a household

1 Family outbreaks in which several
members of the family are affected

1 Large outbreaks caused by a widely
distributed infective food item

1 Institutional outbreaks which may
be caused bya contaminated single
food item

Factors associated with Salmonella
food poisoni ng outbreaks

1 Consumption of inadequately
cooked or thawed meat or poultry

1 Crosscontamination of food from
infected food handlers

i Presence of flies, cockroaches and
rats in the food environment acts as
vectors of the disease

Transmission :Salmonella canreach
infooddirectly from slaughter animals to
food, human excretaand transferred to food
through hands, utensils, equipments, flies
etc.From animal derived food products like
meat, eggand milk products.

Clinical symptoms The ordinary
symptoms include abdominal pain,
headache, darrhoea, fever, vomiting,

prostration and malaise.Severe cases are
encountered in babies, young children, the
sick andin elder persons whose mortality is

up to 13 %.

Control measures

1. Prevention is better than cure is exactly
suits in this case of salmonellosis as
proper care and handling of food can
prevent salmonellosis to an extent.

2. The salmonella are killed by
temperatures attained in commercial

pasteurization. Generally, temperatures
of 60 to 65°C for several minutes are

sufficient to destroy Salmonella even when
they are present in counts as high as a
million per gram.

They are not destroyed in carcasses or offal
maintained at chiling or freezing
temperatures, or in the wusual pickling
solutions.

Salmonella enteritidis present in poultry feed
can destroy by increase in time of exposure
to heat.

According to olson(1998) salmonella species
in ground beef can be destroyed through
irradiation with a dose of 0.61-0.64 kgy at
4°C.

Adequate refrigeration and thorough cooking
are two points of attention to ensure
microbiological safety of meat toward the
end of the food chain.

Heat processing of meat, milk, fish and
poultry can destroy salmonella organisms in
food.

Conclusion

Salmonella outbreaks are very often due to

poor hygeine conditions, insufficient cooking of

food and poor

storage facilities. Adequate

cooking methods, safe handling of food can
control outbreaks of salmonellosis and ensure

safety of health. Advanced

technolgies yet

required to detect onset of these oubreaks in
food.
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7. AGRONOMY

Crop Diversification
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The caop shift (diversification) takes
place due to governmental policies and
thrust on some crops over a given time, for
example creation of the Technology
Mission on Oilseeds (TMO) to give thrust
on oilseeds production as a national need for
the country's requirement for less
dependency on imports. Market
infrastructure development and certain other
price related supports also induce crop shift.
Higher  profitability and also the
resilience/stability in production also induce
crop diversification, for example sugar cane
replacing rice and wheat. Crop diversification
helps growing of large number of crops are
practiced in rainfed lands to reduce the risk
factor of crop failures due to drought or less
rains. Crop substitution and shift are also
taking place in the areas with distinct soil
problems. For example, the growing of rice in
high water table areas replacing oilseeds,
pulses and cotton, promoti on of soybean in
place of sorghum in vertisols (medium and
deep black soils) etc.

Need for Diversification

i)Conservation of natural resources, ii)
Combat ill-effects of aberrant weather, iii)
Fight hunger and malnutrition , iv) More
income to marginal farmers, v) Provide
employment opportunities ,vi) Diversify food

basket, vii) Withstand price
fluctuations ,viii) Reduce  dependence on
outside  supply, ix) Promote export
possibilities

Benefits of Crop Diversification
The crop diversification may results in
the following anticipated benefits.

1. Alternative crops may
profitability

enhance

2. Diversified rotations can reduce pests

3. Labour may be spread out more uniformly

4. Different planting and harvesting times can
reduce risks from weather

5. New crops can be renewableresources of
high value products

Crop diversification in rainfed regions aims
to make rainfed agriculture achieving nutritional
security, more employment and income
generating, eco-friendly, poverty alleviation and
comparative advantage in new trade regime.

Suggested Crop Diversification in
Rainfed Regions of India:

Land degradation and climate change are the
twin problems challenging rainfed agriculture in
India. Kinds, degree and extent of land
degradation are of immediate concern in
sustaining production system, reducing cost of
production and natural resource management
and conservation. The crops are grouped into
rice, oilseeds, pulses and coarse cereals. In each
production system based upon diversification
index and severity of soil degradation, horizontal
and vertical diversification s are suggested.
Horizontal diversification is advantageous in
effective utilization for natural resources, viz.,
soil, light water and conservation, employment
generation and risk minimization. Vertical
diversification aim s at reducing the soil loss, high
biomass  production, high income and
employment generation through year round
activity and addition of organic matter to sail,
organic linkage between agriculture and industry
wherein the scope is widened for post harvest
value addition by practicing the enterprises like
agro forestry, sericulture, rainfed horticulture,
olericulture, medicinal aromati ¢ plants, other
economic  shrubs. These complementary
enterprises  with  multiple objectives and
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advantages in rainfed regions may help for
comparative advantage in the present trade
regime.

Some Examples

The lead crops selected under the
ICRISAT-Andhra Pradesh Rural Livelihoods
Programme (APRLP) project titled Medicinal
and Aromatic Plants for Diversifying Semi -
Arid Tropical (SAT) Systemsare Lemongrass
(Cymbopogan flexuosus), Coleus (Coleus
forskolii) and Ashwagandha Withania
somnifera).

Sweet Sorghum and a  Bio -ethanol
Value Chain in Crop Diversification

1 Soaring prices of fossil fuels and
pollution made several developing
countries, including India, to make
the blending of petrol with ethanol
mandatory.

1 The National Bio-fuel Policy, India,
2009 envisages 20% blending of
petrol with ethanol by 2017 and
encourages research and
development of other feed stocks
including sweet sorghum.

Jatropha and Pongamia 1 Pro -poor
Biodiesel

T I n crop di versi f

innovative research on biodiesel

crops, including Pongamia pinnata

(karanja) and Jatropha curcas

(Ratanjot) which reduces the use of
fossil fuels.

1 These crops are apt for drylands -
they do not require much water,
they help in reducing surface runoff,
can withstand stress and are not
expensive to cultivate.

Consequences of
Cropping Pattern
Crop diversification can help the farmers
in addressing the important determinants of
poverty such as (i) lack of income and
purchasing power (ii) lack of productive
employment (iii) the continuous increase in
price of food (iv)inadequacy of social
infrastr ucture, affecting the quality of life of
the people and their employability. The
governments at the centre and the state are

Changes in

focussing on doubling food production with a
focus on food grains such as rice, wheat, coarse
cereals, pulses; oilseeds; sugar canefruits and
vegetables; meat; milk and fish. The Action Plan
envisages a detailed strategy and specific
problems of productivity to substantially increase
the supply of various food items in such a way
that the demand for such items for the entire
population is comfortably met and some
exportable surplus also becomes available.

Constraints

The major problems and constraints in crop
diversification are primarily due to the following
reasons with varied degrees of influence: (a)
More than 60 per cent of the cropped area in the
country is rain fed and is dependent on rainfall
(b) Sub-optimal and over-use of resources like
land and water resources, causing a negative
impact on the environment and sustainability of
agriculture (c) Inadequate supply of improved
and quality seeds and planting material of
improved cultivars. (d)Fragmentation of land
holdings and lack of mechanization of agriculture
due investment constraints and land holding
sizes (e) Poor basic infrastructure like rural
roads, power, transport, communications etc., (f)
Inadequate  post-harvest technologies and
inadequate infrastructure for  post -harvest
handling of perishable horticultural produce (g)
weak | agne-basedc pdustey T ¢hy  Inadequate
research - extension - farmer linkages (i)
Emerging species d diseases and psts affecting
most crop plants.

Government Policies and Strategies :
1 Implementing National  Agriculture
Insurance
1 Operational Technology Mission on
Cotton
91 Provision of capital subsidy of 25 percent
for

Construction/Modernization/Expansion
of storages and storages for Horticultural
products

Creation of watershed development fund
Strengthening Agricultural Marketing
Seed Crop Insurance

Seed Bank Scheme

Cooperative Sector Reforms

E
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Seaweed Extracts and t
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Marine organisms such as bacteria,
microalgae and seaweels  constitute
approximately one-half of the global
biodiversity and thus, the oceans represent
an enormous source of functional
compounds produced by these biological
systems, including various polysaccharides,
polyunsaturated fatty acids (PUFA),
vitamins,  anti-oxidants, enzymes and
bioactive peptides (Arioli et al. 2015). Since
many of the habitats of marine organisms are

harsher, more diverse and extremely
competitive as compared to those of
terrestrial organisms, they adapted to

produce a wide range of wique molecules
that are essential for their survival.

Seaweeds are multicellular marine
macroalgae found in all coastal ecosystems of
the world, with essential roles in maintaining
the biodiversity of the in-shore marine
environment (Sangha et al., 2015). These
algae have long been used in the human
nutritional regime as a source of unique
carbohydrates. Currently, three carbohydrate
polymers from seaweeds are commercially
exploited: agar and carrageenans from red
seaweeds and alginates from brown
seaweed. Epidemics of infectious disease are
rarely observed in the natural seaweed
populations, indicating that during the
course of evolution these plants have
developed efficient defence mechanism
against different pathogens. These seaweeds
serve as a sourcefor a large number of
compounds such as laminarin, fucans, ulvans
and carrageenans, which all act as elicitor
molecules against pathogens (Shuklaet al.,
2016).

Green land plants are attacked by a

multitude of organisms including insects and

pathogens such as viruses, bacteria and fungi.
These pathogens impair plant growth and

productivity. Plants deploy a wide range of

defence mechanisms against pathogens. As plants
do not have specialized defence cells and are
devoid of a somatic adaptive immune system,
plantdés i mmunity relies
cell to detect pathogens and activate defence
responses Herrera et al., 2015). Plants follow
either  constitutive or inducible defence

mechanisms to prevent pathogen ingress.

Plants challenged by a pathogen or under
insect attack respond through a series of
molecular events, including the synthesis of
different responsive alarm signals that activate
the salicylate (SA), jasmonate (JA) and ethylene
(ET) signaling pathways
primary defen ce response. Depending on the type
of attack, the crosstalk between these signaling
pathways determines the plant defence tactics.
SA mediated defence responses play a central role
in systemic acquired resistance, which occurs
mainly against biotrophic pat hogens, involving
the activation of pathogenesis-related (PR)
proteins. JA and ET pathways are required
mainly for the induction of nonspecific disease
resistance.

Plant defence responses can be induced by
pat hogends cell wal |
lipo -polysaccharides, proteins such as bacterial
flagellin and other chemicals of natural and

synthetic origin like chitosan, salicylic acid,
jasmonic acid, isonicotinic acid, and
benzothiadiazole (Menard et al.,, 2015).

Compounds that induce plant defence responses
are known as elicitors. These molecules confer
protection against pathogens by binding to
specific receptors located in the plasma
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membrane of plants and trigger defence
responses by inducing a plethora of genes
involved in defence mechanisms.

Epidemics of infectious disease are
rarely observed in the natural seaweed
populations, indicating that during the
course of evolution these plants have
developed efficient defence mechanism
against different pathogens. These seaweeds
serve as a source fora large number of
compounds such as laminarin, fucans,
ulvans, and carrageenans, which all act as
elicitor molecules against pathogens.

Carrageenans and the OCs derived from them act
as elicitors and activate defence mechanism
against plant pathogens probably this activity
depends on the degree of sulfation (Sanghaet al.,
2015).

Major Players Involved

Calcium ion flux

Reactive oxygen species (ROS)
Nitric oxide (NO)
Salicylic acid (SA)
Mitogen -Activated
(MAPKS).

E I ]

Protein Kinases

9. AGRICULTURAENTOMOLOGY

Management of
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Sucking Pests of Acid Lime , Citrus
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Swingle
3 and M. Shanthi 4
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Introduction

The Acid lime, Citrus
aurantifolia Swingle is the most popular
species of citrus goup which belongs to the
family Rutaceae and other species are Lemon
(Citrus limon ), Grape fruit ( Citrus paradisi ),
Pummelo (Citrus grandis ), Sweet orange
(Citrus  sinensis), Mandarin  ( Citrus
reticulata ). In India, Citrus is the third
largest fruit crop next to Banana and Mango
and they are successfully cultivated in Tamil
Nadu, Andhra Pradesh, Guijarat,
Maharashtra, Karnataka, Uttarkhand, Bihar,
Assam, Rajasthan and Madhya Pradesh.

The world production of acid lime fruits
accounts for 127.46 lakh tonnes amually in
an area of 10.55 lakh hectares coupled with
the productivity of 9.90 tonnes per hectare.
In India, acid lime accounts for about
259,000 hectares with the production of
2,789,000 tonnes. In Tamil Nadu, alone acid
lime occupies an area of 9,880 hedares with
the production of 34, 510 tonnes of fruits
annually, with the productivity of 3.49
tonnes per hectare (Poovizhirajaet al., 2019)

Acid lime is very popular due to their
availability almost throughout the year at
moderate prices.The demand for its
consumption is very high due to its

nutraceutical and therapeutic values. Dried fruits
of citrus are used in traditional Japanese
medicine. This is a very low-calorie food item,
extremely rich in vitamin C besides vitamin B6,
folic acid, flavonoids, potassium, a list of other
essential nutrients and a variety of
phytochemicals.

Citrus is used in the preparation of pickles,
squashes, cordials, refreshing drinks and mostly
used for flavouring vegetable dishes, fish, meat
and salads. The essential oil and pefumes
produced from citrus flowers, leaves and fruits
are of great demand in the international market.

More than 30% of citrus production in the
country is lost every year due to the damage
caused by an array of insects and mite pests. As
many as 823 spedes of insect and mite pests are
known to devastate citrus, of which nearly 165
species are important in causing significant yield
loss.

Among the lepidopteran pests, fruit sucking

moth (Otherismaterna, O. fullonica), citrus
butterfly ( Papiliodemolious, P. polytes) are
important. The citrus blackfly
(Aleurocanthuswoglumi  Ashby), citrus psylla
(Diaphorinacitri Kuwayama), citrus red scale
(Aonidiellaaurantii ), citrus mealy bug
(Planococcuscitri Risso), citrus aphid
(Toxopteracitricida Kirkaldy), citrus thrips

June, 2021

18 VOLUME NO7, ISSUE NG9



ISSN No.:237405

(Scirtothripscitri Moult.), citrus  whiteflies
(Dialeurodescitri  Ashmead) and citrus red
mite or leaf mite (Panonychuscitri
McGregor) are the major sucking pests which
are the serious threat for acid lime
cultivation.

Psyllid is a vector of citrus greening
disease and one of the major causes of citrus
decline disease in India. Heavy infestations
may often lead to fast deterioration of plants
and yield reduction followed by A. woglumi
which hinders fruit setting upto 80% and
more.

The Planococcustitri sucks the pant sap
and also excretes honeydew on foliage and
fruits, leading to the development of sooty
mould. Furthermore, it may cluster around
the fruitds pedicel
drop down in early spring. P. citri cause
100% fruit drop or 80% defoliat ion. For
lemons and soft citrus, the thresholds are 5
and 4 scale insects respectively. Citrus red
mite, Panonychuscitri feeds on the leaves
which is an important pest of both deciduous
and evergreen trees. The untreated citrus
field recorded a yield reduction of 15-17% for
5 years with a population density of 3.0 mites
per leaf.

Integrated pest management
strategies:

1 Intercropping with coriander @ 1:1
ratio encourages the activities of
entomophages.

1 The neem ol @ 3% or 5% lasil leaf
extract or notchi leaf extract or 5%
fruit extract of citrulus sp. ensures
significant control of sucking pests

of acid lime.
1 Foliar application of
Lecanicilliumlecanii @ 1 X

108cfu/gm suppresses more than
70% of the sucking insects and
mites.

1 Foliar application of Imidacloprid
78% SL, two rounds at 15 days
intervals proves very effective in
suppressing the sucking pests.

1 Foliar application of 20 % Fish Oil
Rosin Soap (FORS) + wetting agent
(Sandovit) controls mealybug on
acid lime.

1 As the most suitable IPM strategy,
intercroppi ng with coriander (as eco-
feast crop) @ 1:1 ratio followed by foliar
application of 5% basil leaf extract
(ethanolic extract) or citrulus fruit pulp
extract or notchi leaf extract, followed by
foliar application of Lecanicilliumlecanii
1 x 1Ccfu/gm followed by the
application of thiamethoxam 25% WG
each at 15 days interval ensured more
than 84% control of all sucking insect
pests and mite pests.
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