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HORTICULTURE-VEGETABLE SCIENCE

Antinutritional Compounds of Vegetables and their
Effect on Human Health
Chandini A S1*, Praveenkumar N R2, Sudesh K S2and Bharathkumar A3
1

2

College of Horticulture, Mudigere-577132, UAHS, Shivamogga, College of Horticulture, Bengaluru-560065,
3
UHS,Bagalkote, College of Horticulture, Bagalkote-587104, UHS,Bagalkote

Introduction
Vegetables are known as protective food
as they are the rich source of nutrients like
vitamins and minerals, which are vital to
human growth and health. However, plants
normally contain toxicants and antinutrients, which are naturally synthesised or
acquired from agrochemicals. Some of these
chemicals are also known as secondary
metabolites and they have been exposed to
be highly biologically active. Antinutrients
are chemicals which have been evolved by
plants for their own defense, they are

produced by plants to defend themselves against
fungi, insects and predators, and offer a
protective mechanism for the plants (Binta and
Khetarpaul, 1997).
They are known to interfere with growth and
metabolic processes such as bioavailability of
nutrients. They include saponins, alkaloids,
protease inhibitors, oxalates, haemaggluttinins
(lectin), cyanogens, lethogens, goitrogen etc. The
list is inexhaustible; but fortunately, some of
these plant chemicals have been shown to be
deleterious or evidently advantageous to human
health, if consumed in appropriate amounts.

Table1. List ofantinutrients present in some commonly used vegetables and their adverse effects
(Chattooet al., 2011)
Adverse effects
Sl.No. Vegetable
Toxic compounds
Carrot
Carota-toxin (polyacetylenic alcohol)
Neurotoxic symptoms
1.

October, 2020

4

VOLUME NO.17, ISSUE NO.01

ISSN No.:2321-7405
2.

Lettuce

Nitrates, Alkaloids

Methemglobinaemia

3.

Glucosinolates, Choline-esterase
inhibitor, S-methyl
cystienesulfoxides
Oxalates, Nitrates, Phytate,Tanins,
Saponins, Nitrosamine

Goiter, Digestive disorders

4.

Brassica
(cruciferous
vegetables)
Beets, spinach

5.

Sweet potato

Ipomeamarone

Methemglobinaemia reduces
bioavailability of certain minerals
such as Ca, Fe and Zn. Carcinogenic
Enzyme inhibitors

6.

Watermelon

Serotonin

Elevates Blood pressure

7.

Pumpkin and
squashes
Legumes
(vegetables)

Choline-esterase inhibitor

Neurotoxic

Lectins,Cyanogenicglucosides,
Haemagglutinins, Trypsin,
Amylase, Glucose-6-P-dehydrogenase
inhibitor,
Compounds having anti-vitamin
properities (Vitamin A,E
and D)

Allergens

9.

Asparagus

Saponins, Choline-esterase inhibitor

Neurotoxic

10.

Alkaloids

Birth defect, Protease inhibitor

11.

Solanaceous
vegetables
Potato

Solanine and Chaconine

Invertase inhibitor

12.

Tomato

Tomatine

Gastric discomfort

13.

Pungent pepper
(chillies)

Capsaicin

Skin irritation, Gastric disorders

8.

Classification of antinutrients
They are mainly classified based on their
chemical structure, the specific action they
bring about or their biosynthetic origin.

Further classified based on specific
action
Enzyme
inhibitors
–
The
antinutrients which are known to inhibit the
action of enzymes are classified under
enzyme inhibitors.
E.g.Alkaloids,
protease
inhibitors,
cyanogens,
G-6-PD,
cholinesterase
inhibitors, amylase inhibitors etc.
Physiological disorganizors –The
antinutrients which are known to alter the

VOLUME NO. 17, ISSUE NO.01

normal functioning of cells, tissues and organs
are classified under physiological disorganizors.
E.g. lectines, saponins, lathrogens, oxalates,
phytates, nitrate etc.
Hormonal inhibitors –The antinutrients
which are known to inhibit the action of hormone
are classified under hormonal inhibitors. E.g.
goitrogens
Cyanogenic glycosides –The antinutrients
which are known to cause death upon excess
consumption are classified under cyanogenic
glycosides
E.g.
phaseolunatin,
dhurrin,
linamarin, lutaustralin

References
BINTA, R. AND KHETARPAUL, N., 1997,
Effect on antinutrients and digestability of starch
and protein of indigenous developed food
mixture.J. Nutri. Health.,6(12):139-147.
CHATTOO, M. A., KHAN, S. H., ANJUM
ARA., AND MAKHDOOMI, M. I., 2011,
Antinutritional
factors
in
vegetables.
RashtriyaKrishi., 6(1):9-11..

5

October, 2020

ISSN No.:2321-7405

2.

SOIL SCIENCE

Sheep Penning for Sustaining Soil Health
M. Paramasivan and N. Senthil Kumar
Agricultural College and Research Institute,TNAU, Killikulam, Vallanad – 628 252, Tuticorin, Tamil Nadu

Indian farmers have various indigenous
technologies for nutrient management and to
maintain the soil health. The marginal and
small farmers are not having the sound
economy for the modern agriculture for
using more synthetic chemical fertilizers.
They are traditionally using the age old
indigenous practices like sheep penning, tank
silt application, FYM, Green manure and
green leaf manure application, crop rotation
with legumes, variety of crop residues, etc.,
for sustaining the soil fertility and soil health
(Sriveda and Srihitha, 215). Sheep penning is
one of the important traditional practice for
enhancing soil fertility. In southern India,
more than 50% of the farmers follow this
practice at least once two years.

Sheep penning practice

Penning is a practice, where the sheeps
are allowed to bed in the particular fenced
area of field during the night hours after the
regular grazing by the shepherd. The main
purpose is to collect the dung and urine of
the sheep to maintain the soil health of
fertility (Udhaya Nandhi and Suganthi,
2018).
Sheep penning is the age old practice for
rice, banana, cotton, sugarcane and vegetable
crops like tomato, brinjal, chilly etc. Sheep
manure and urine contain good source of
nutrients. The manure contains 0.7, 0.6 and
1.0 per cent of nitrogen, phosphorus and
potassium, respectively. The urine of sheep
contains more nutrients than dung as 1.7 per
cent nitrogen, traces of phosphorus and 2.0
per cent potassium.

This practice is mostly followed by the
southern districts of Tamil Nadu like Tuticorin,
Tirunelveli, Ramanad, Sivagangai, Viruthunagar
and some parts of Madurai Dindugal, Coimbatore
and Karur etc. Normally this practice will be done
during the moth of May –June after the harvest
of rice or rice fallow pulse in wet land. In rainfed
and garden, the penning practice is followed after
the harvest and before onset of the monsoon or
whenever the filed is kept free. The sheeps are
allowed to stay during night hours in the field
itself after the regular grazing. The penning area
about 100 m2 or 200 m2 (10 × 10 or 10 ×20 m) is
fenced with wooden reapers or nylon nets. Inside
the net about 300 – 500 animals can be
accommodated. The shepherds or the contractors
are doing this practice. The charges for penning is
collected based on the numbers of animals.
Normally 50 paise per animal is collected for
single night. Around 5000 animals are required
for one hectare land. From this, the field will get
about 2 cart loads of manures and roughly
10,000 litres of urine (2 litre \ sheep in single
night). The top soil of the field gets drenched with
the urine and this rapidly available to the first
season crop. The dung of the sheep will be used
for the first crop by 30 per cent and remaining 70
per cent will be utilized by the next season crop
(Paramasivan and Senthil Kumar, 2018).
In terms of nutrients, we can get, 170 kg of
nitrogen and 200 kg of potassium and it is equal
to 370 kg of urea and 333 kg of potassium
chloride. Both the dung and urine can be
incorporated into the soil by the ploughing
(Shivakumar, et al., 2016)
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7.
8.

Dume

9.

The shepherds use the palmyrah leaf
made dume to protect the young kits of sheep
during the penning. It protects the sheep kits
(less than one month old) from cool and
warm climate during day and night. Also it
saves the kits from rain and other external
disturbances.

Advantages of sheep penning
1. Transport cost is avoided for manure
shifting
2. Sheep urine facilitates the immediate
availability of nutrients to the crop
3. Uniform spreading of dung in the field
4. Low cost for sufficient nutrients
5. It improves the soil physic-chemical
properties
6. Improve the soil fertility and quality

3.

Sheep urine reduces the salinity of the soil
The yield and quality of the produce is more
from penned fields
The beneficial micro organism in the filed
will be improved by adopting sheep penning
(Zhang et al., 2001)

References
Udhaya Nandhi, D and S. Suganthi . 2018.
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Approaches in Poultry, Dairy & Veterinary
Sciences. 4(5): 371-373.
Sriveda, B and B. Srihitha. Sheep penning:
Need to sustain this unique practice. Leisa India.
Zhang, Y,J., W.L.Jiang and J.Z. Ren. 2001.
Effect of sheep night penning on soil nitrogen
and plant growth. New Zealand Journal of
Agricultural Research.44: 151-157.
Paramasivan, M and N. senthil Kumar. 2018.
Indigenous technical knowledge (ITK) for
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WATER MANAGEMENT

Rain Water Harvesting- Need of the Days
1Gautam
1

R. Patel, 2Paresh M. Rathode and 3Himanshu C. Patel

Associate Professor,

2&3

Assistant Professors, College of Agriculture, AAU, Vaso

Introduction
Rain water harvesting (RWH) systems
can, to some extent, help improve water
provision where required and encourage
water conservation, thereby reducing the
demand on existing water sources. Another
benefit of RWH systems is that the surface
runoff during storms, which causes floods
and erosion, is reduced, since the rainwater
is retained in the storage tanks. Additionally,
the delayed release leads to accumulation of
ground water.
The technology of RWH can be as
complex or as simple as required. Many
groups and individuals throughout the world
have taken the initiative and developed a
wide variety of different solutions. Due to the
flexibility and adaptability to a very wide
VOLUME NO. 17, ISSUE NO.01

range of conditions, these systems are now being
used in the wettest and driest regions and in the
richest and poorest societies of the world.
The industrialized world has developed
sophisticated RWH systems with the aim of
reducing water bills or to meet the needs of
remote communities or individual households in
arid regions. These countries have recognized
RWH as a solution to the problems of
overexploitation of water resources and are
working on user friendly, reliable and high
quality systems in a cost-effective manner.
RWH is also able to address the developing
world’s need for an inexpensive and suitable
water supply technology, but the adapting and
spreading happens more slowly than in the
industrialized world.

7
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1) What is Rain Water Harvesting?
RWH is simply collecting, storing and
purifying the naturally soft and pure rainfall
that falls upon your roof. Rainwater may be
utilized for both potable and non-potable
requirements such as:
 Drinking, cooking, bathing
(potable quality)
 Swimming pool replenishment
 Toilet flushing
 Laundry (reduces detergent &
bleach)
 Landscape irrigation
 Livestock & animals
 Water Supply options may includes
 Municipal service
 Groundwater well
 Rain water harvesting
RWH is the sustainable supply option.
Rainwater can be utilized alone or together
with other supply sources in residential,
commercial and industrial projects where
pure water is desired

Available
even
when
power
is
interrupted
 Reduces run-off and erosion
 Available even when storms & disaster
strike
 Available
immediately
for
fire
suppression
 Reduces mosquito breeding grounds
(Dengue Fever)
 Thermal mass can naturally cool
buildings
 Ideal for people on low sodium diets or
with
health
concerns
(weakened
immunity systems)
Qualitative Advantage of RWH

2) Why Harvest the Rain?
RWH is most suitable where ...
 Groundwater is scarce
 Groundwater is contaminated
 Terrain is rugged or mountainous
 Seismic & flooding events are
common
 The aquifer is at risk of saltwater
intrusion
 Population density is low
 Electricity & water prices are rising
 Water is too hard or mineral laden
 Consumers
must
restrict
salt/chlorine intake
 Where utility service is unreliable
and where ...
 Conservation is an objective
Practical Advantages of RWH
 Availability not subject to outside
utility control
 Not subject to pipelines interruption
(seismic)
 Quality is controlled by the
consumer

3) How to Harvest the Rain ...
The six basic components of a Rain Water
Harvesting system include:
 Catchment: roof surface to collect the
rain
 Conveyance: channels or pipes from
roof or catchment area to storage
 Roof washing: ‘first flush’ diverter
system
to
filter
and
remove
contaminants
 Storage: cisterns or tanks where
collected rainwater is securely stored –
i.e. insect proof
 Purification: includes filtration, ozone
or UV light to purify the collected
rainwater for potable use
 Distribution: system that delivers the
rainwater, usually including a small
pump and pressure tank
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naturally pure
naturally soft (no dissolved minerals)
free for those who collect it
sustainable
free of chlorine and its byproducts
free of pesticides and other man-made
contaminants
abundantly available in Costa Rica

Components of a Rainwater Harvesting
System
A rainwater harvesting system comprises
components of various stages: transporting
rainwater through pipes or drains, filtration, and
storage in tanks for reuse or recharge. The
common components of a rainwater harvesting
VOLUME NO.17, ISSUE NO.01
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system

involved

in

these

stages

are

illustrated here

Fig. Typical Domestic Roof water Harvesting System
 Ground water is usually universally
Attributes of Groundwater ?
available.
 There is more ground water than
 Ground water resource can be instantly
surface water
developed and used.
 Ground water is less expensive and
 There is no conveyance losses in ground
economic resource.
water based supplies.
 Ground water is sustainable and
 Ground water has low vulnerability to
reliable source of water supply.
drought.
 Ground water is relatively less
 Ground water is key to life in arid and
vulnerable to pollution
semi-arid regions.
 Ground water is usually of high
 Ground water is source of dry weather
bacteriological purity.
flow in rivers and streams.
 Ground water is free of pathogenic
organisms.
References:
Manual on Artificial Recharge of Ground
 Ground water needs little treatment
water(2007), Central Ground Water Board,
before use.
Ministry of Water Resources, Government of
 Ground water has no turbidity and
India
colour.
Micheal A. M. and Ojha T. P. Principle of
 Ground water has distinct health
Agricultural Engineering. Vol-II. Jain Publishers
advantage as art alternative for
http://www.rainwaterharvesting.org/Urban/
lower sanitary quality surface water.
Components.htm
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HORTICULTURE-POST HARVEST TECHNOLOGY

BAEL: A Health Potential Minor Fruit
1*Gouthami

Shivaswamy., 2Dr. S.L. Jagadeesh, 3Gouthami Y and 4Prasad Patil
Dept. of Post Harvest Technology, College of Horticulture, Bagalkote

Bael fruit is scientifically known as Aegle
marmelos, belonging to the family Rutaceae,
same family as citrus fruits. The different
parts of bael are used for various therapeutic

purposes, such as for treatment of asthma,
anaemia, fractures, healing of wounds,swollen
joints, high blood pressure, jaundice, diarrhoea
and brain typhoid troubles during pregnancy. It

VOLUME NO. 17, ISSUE NO.01
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has been also used as a herbal medicine for
the management of diabetes mellitus in
Ayurvedic, Unani and Siddha systems of
medicine in countries like India, Bangladesh
and SriLanka.

Nutritive value of the bael fruit:
Water64.2%, total dietary fibre 31.8%,
protein1.8%, carbohydrate31.8%, fat 0.3%,
vitamins like vit. A 0.055 mg/100 g, vit. B21.2
mg/100 g, vit. C 8.0 mg/100 g, thiamine 0.13
mg/100 g, riboflavin 0.03 mg/100 g, β
carotene 55.0 mg/100 g, minerals like
calcium 85.0 mg/100 g, phosphorus 31.8
mg/100 g, iron 0.6 mg/100 g, potassium 600
mg/100 g, copper 0.21 mg/100 g, energy 137
kcal/g.
Phytochemicals present in bael fruit
Bael
fruit
pulp
contains
importantbioactive
compounds
like
carotenoids,
phenolics,
alkaloids,
pectins,tannins, coumarins, flavonoids and
terpenoids
(ParmarandKaushal,
1982).
Baelfruit contains volatile compounds like
hexanal, isoamyl acetate,limonene, βphellandrene, p-cymene, acetoin, (E)-2octenal,(E,E)-2,4-heptadienal,
dehydro-pcymene, linalool; 3,5-octadiene-2-one, αcubebene,
trans-p-mentha-2,8-dienol,
citronellal, cineole,p-cymene, citronella,
citral, cuminaldehyde, β-cubebene, βcaryophyllene,hexadecane, pulegone, αhumulene,
verbenone,
carvone,
carvylacetate, dihydro-β-ionone, (E)-6,10dimethyl-5,9-undecadien-2-one,β-ionone,
caryophyllene oxide, humulene oxide and
hexadecenoic acid (Suvimol and Pranee,
2008). They also contain coumarins
likeaegeline, aegelenine, marmelin, o-methyl
halfordinol, alloimperatorin,furocoumarins,
psoralen, o-isopentenyl halfordinol and
marmelosin.They also contain tartaric acid,
linoleic acid, tannins, phlobatannins,flavon3-ols, leucoanthocyanins, anthocyanins, and
flavonoid glycosides(Rastogi and Mehrotra,
1990).
Important therapeutic values of Bael
fruit
1. Anti-diabetic activity: Kuttan and
Sabu (2004) studied on leaf extract of
Aegle marmelos on alloxane induced
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diabetes and reported that used extract was
enough capable to reduce oxidative stress by
scavenging lipid peroxidation and enhancing
certain anti-oxidant levels which causes
lowering of elevated blood glucose
level.Hema and Lalithakumari (1999)
documented thehypoglycaemic action along
with other pharmacological actions on
molecular level of bael fruit.
Hepatoprotective activity: Singanan et
al., (2007) worked on Aegle marmelos leaf
extract on alcohol induced liver injury in
albino rats and presented data of excellent
hepatoprotective effects in rats. Similarly,
other studies showed that aqueous extract of
bael fruit pulp and seeds are effective in the
treatment and prevention of CCI4 induced
hepatic toxicity.
Antimicrobial activity: Maheshwari et al,
(2009) studied on ethanolic extractof dried
fruit pulp of Aegle marmelos against various
intestinal pathogens i.e.,Shigella boydii, S.
sonneiandS. Flexneri and they proposed that
certain phytochemicals including phenols,
tannins and flavonoids were effective against
all the pathogens.
Analgesic
anti-inflammatory
and
antipyretic activity: Arul et al., (2005)
presented anti-inflammatory, antipyretic &
analgesic properties of serial extract of leaves
of Aegle marmelosand presented that most
of the extract caused a significant inhibition
of the carrageenan-induced paw oedema and
cotton-pellet granuloma in rats. The extracts
also produced marked analgesic activity by
reduction the early and late phases of paw
licking in mice and significant reduction in
hyperpyrexia in rats was also produced by
the most of the extracts.
Anticancer
activity:
Leticia
and
Costa(2005), evaluated the anticancer
potential of folk medicine used in
Bangladeshi and used extracts of Aegle
marmelos for cytotoxic action using brine
shrimp lethality assay; sea urchin eggs assay
and MTT assay using tumour cell lines. The
extract of Aegle marmelos was found to
exhibit toxicity on all used assays and hence
showed good anti-cancerous property.
Radioprotective Activity: Jagetiaet al.
(2006), studied effects of plant extract on the
peripheral blood and small intestine of swiss
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albino mice. They exposed the animals to
gamma radiation and data were collected
against radiation-induced changes in the
peripheral blood, spleen colony forming
units, and intestinal mucosa. They
reported that Aegle marmelos extract
significantly reduces the deleterious
effect of radiation in intestine and bone
marrow of mouse.

fungal
infection,
microbial
infection,
inflammation, pyrexia and to relieve pain. Hence,
although the fruit being a minor fruit it can be
considered as a major health potential fruit.

References
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Conclusion
Based upon wide prospects and health
potential of Bael fruit, it is quite evident that
this minor fruit is rich in phytoconstituents,
which reveals its uses for various therapeutic
purposes. The Plant’s individual parts can be
used for the treatment of various disorders in
human being such as., diabetes, liver toxicity,
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Grafting in Brinjal- A New Technique to Improve
Yield
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College of Horticulture, Bengaluru-, UHS, Bagalkote, College of Horticulture, Mudigere-, UAHS, Shivamogga

Brinjalis the most important vegetable
growing in India after potato and tomato
belong to the family Solanaceae. Brinjalfruits
are rich source of minerals like Ca, Mg and P
and also fatty acids, which is intern highly
beneficial for regulation of blood sugar levels
and it is also recommended for liver
problems Roots are used to alleviate pain,
fruits are used as cardio tonic, laxative and
reliever of inflammation, Nausunin content
in the fruits reduce brain cell death and
brinjal is considered to be brain food, due to
the immense nutritive and medicinal
properties it is often described as the “King
of Vegetables”.
Brinjal is a warm season crop reasonably
resistant to heat, drought and it can be grown
under a wide range of soil and climatic
conditions. However the crop is highly
susceptible to bacterial wilt and verticillium
wilts causes yield losses up to 60-70%.Hence,
vegetable production by grafting on disease
resistant rootstocks has become a boon for
increasing the yield by reducing the soilborne pathogens, especially for the
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cultivation of eggplant. Grafting can improve
crop resistance to biotic stress, but it can also be
an important tool for improving fruit quality,
fruits obtained from grafted plants may show
better quality than those obtained from nongrafted plants as function of the rootstock. Its use
has been realized as one of the alternative new
technology to control diseases brinjal.
Grafting of cultivated brinjal varieties on to
wild, disease and pest resistant graft compatible
species is found to be practical, its use and
application is environmentally friendly and safe
to consumers. Grafting technology reduces cost of
production and crop management by reduced
chemical sprays makes to reap the healthy and
chemical residue free fruits. Grafted plant bears
commercial fruits continuously, prolonged
bearing of fruits throughout the year, bearing
continues more than three year and intern it
increases the income of the farmer by stabilizing
the market demand by continuous of fresh Brinjal
fruits. Besides its commercial production, it is
also a boon for the terrace and kitchen gardens to
get fresh, chemical free vegetable for daily home
consumption in metropolitan cities.
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There are several wild rootstock are
available in nature which are resistant

Need of grafting?
Grafting in brinjal is easy to practice and
produce grafts, grafts are economical to
grow, remunerative to the growers,
sustainable for long duration crops
Rootstock

Resistance

Solanumtorvum

Verticilliumwilt,
Bacterial wilt, RootKnot-Nematode
Mycoplasma

Solanummacrocarpon

CercosporaLeaf spot

Solanumindicum

Fusariumwilt

Solanumintegrifolium

Bacterial wilt

Solanumsisymbrifolium

Verticilliumwilt,
Root-KnotNematode

Solanumaculeatissimum

Verticilliumwilt

Solanumincanum

Bacterial wilt, Shoot
and Fruit Borer,
Phomopsisblight,
Verticilliumwilt,
Low temperature
tolerance

Need of grafting?
Grafting in brinjal is easy to practice and
produce grafts, grafts are economical to
grow, remunerative to the growers,
sustainable for long duration crops

 Humid Chamber
 Healing of Grafts
 Hardening of Grafted Plants
 Planting in the Main Field
There are different methods are followed to
produce grafts in brinjal. Among those, Cleft
grafting is widely used method of grafting. Here
scion plants are pruned to have 1-3 true leaves
and the lower stem is cut to slant angle to make a
tapered wedge and clip is placed to make contact
between scion and rootstock after placing scion
into the split made.

When to Graft

Craft Grafting Pictogram

Advantages
 Improving Quality
 Reduced Chemical Application
 Disease Resistance
 Nematode Tolerance
 Abiotic Stress Tolerance
 Enhanced Water and Nutrient
Uptake
 Yield Increase
Pre-Requisite for Grafting
 Selecting the right rootstock and
section
 Graft Compatibility

October, 2020
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Introduction
Solanaceous
family
includes
economically important vegetables such as
tomato, brinjal, potato, chilli and capsicum.
Their production is hindered by many biotic
and abiotic stresses. Among biotic stresses,
bacterial wilt is one of the most devastating
diseases especially in tomato and brinjal. It is
a soil borne disease, known to occur in wettropics, sub-tropics and also temperate
regions. It is caused by the gram negative
bacterium Ralstoniasolanacearum (Smith),
having different strains affecting more than
200 plant species over 50 families, including
a wide range of crop plants, ornamentals and
weeds. Tomato, brinjal and potato are having
wild sources of resistance which can be
exploited
through
conventional
and
biotechnological approaches in order to
develop bacterial wilt resistance (Jyothiet al.,
2012).
Among these major biotic stresses,
bacterial wilt is one of the most devastating
diseasesespecially in solanaceous crops
causing a yield loss as follows:
Crop
Tomato
Brinjal
Potato
Chillies

% Yield Loss
90.62
50 to 100
50 to75
20 to 25

Author
Dharmattiet al.,2009
Gupta, 2008
Ajanga, 1993
Umeshaet al., 2007

It is a soil borne disease, which is caused
by Ralstoniasolanacearum(Smith); it was
first described in 1896 by E. F. Smith. The
solanaceous crops are mainly affected by race
1&3. Infected seeds and tubers serve as
primary source of innoculum and infected
soil, irrigation water and implements serves
as secondary source of innoculum. It is a
gram negative bacterium, having single cell
with a rod shaped structure and an average
size of 0.5 to 0.7 x 1.5 to 2.5 µm. It requires
an optimum temperature of 27 – 350C for its
growth. The growth of this bacterium is
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inhibited in acid medium, at elevated
temperature (400C) and at lower temperature
(40C).

The disease symptomatology:
There are several external and internal
symptoms characterizing the bacterial wilt
disease. The most frequent external symptoms of
the infected plants are sudden wilting, stunting
and yellowing of the foliage. The most frequent
internal symptoms are progressive discolouration
of the vascular tissue, mainly the xylem, at the
early stages of infection and portions of the pith
and cortex, as disease develops, complete
necrosis occurs. Slimy viscous ooze typically
appears on transverse sectioned stems at the
points corresponding to the vascular bundles. As
a result, collapse and death of the plant takes
place because of the degradation of occluded
xylem vessels and destruction of surrounding
tissues. The disease can be confirmed by doing
ooze out test.
To develop disease resistant varieties
breeding methods are most useful
Conventional breeding methods :
 Introduction: Transference of a
genotype or a group of genotype of crop
lines from the place of their cultivation
in to a new area where they were not
being grown previously.
 Selection: it is the most ancient and
basic procedure in plant breeding it
generally involves three distinct steps.
First a large number of selections are
made from the genetically variable
original population. Second, progeny
rows are grown from the individual plant
selection for observational purposes.
After obvious elimination, the selections
are grown over several years to permit
observations of performance under
different environmental conditions for
making further eliminations. Finally the
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selected and inbred lines are
compared to existing commercial
varieties
in
their
yielding
performance and other aspects of
agronomic importance.
Hybridization: it is the most
frequently employed plant breeding
technique. The aim of hybridization
is to bring together desirable traits
found in different plant lines in to
one plant line via cross pollination.

Non-conventional methods:
 Marker assisted selection: it is
an indirect selection process where a
trait of interest is selected based on a
marker (morphological, biochemical
or DNA/RNA variation) linked to a
trait of interest (e.g. productivity,
disease resistance, quality etc.),
rather than on the trait itself.
 Genetic engineering: it is the
direct manipulation of an organism’s
genome by using biotechnology.
 Somaclonal
hybridization:
Development of hybrid plants
through the fusion of somatic

7.

protoplasts of two different plant species
or
varieties
is
called
somatic
hybridization.
To develop bacterial wilt disease resistant
varieties, we can exploit the wild sources of
resistance existing in the particular crop.
1. Brinjal: sources of resistance like, S.
melongena,S. torvum , S.sisymbrifolium, S.
aethiopicum, S. xanthocarpum, S. toxicarum
and S. nigrum
2. Tomato: sources of resistance like,L.
cerasiforme,L. pimpinellifolium and L.
peruvianum
3. Potato:sources
of
resistance
like,
Solanumphureja,
Solanumchacoense,Solanumstenotomum,Sol
anumsparsipilum andSolanummicrodontum
4. Chilli:identified
a
source
of
resistance,Capsicum annum

References
Jyothi, H. K., Santhosha, H. M. and
Basamma, 2012, Recent advances in breeding for
bacterial
wilt
(Ralstoniasolanacearum)
resistance in Tomato – review. Current Biotica,
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Proteomics
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Introduction
A large number of proteins in plants play
functional key roles for the texture, yield,
flavor, nutritional content of plants.
Proteomics is a leading omic technology
studied under functional genomics that
covers the systematic analysis of proteins
expressed by a genome. It deals with
identification of primary amino acid
sequence and determination of their relative
amounts, their state of post-translocation
modification and association with other
proteins
or
molecules
of
different
characterization of protein activities and
structures (Brygoo and Joyard,2004)[1].
Proteomes are also dynamic in nature as are
subjected to translational and post
translational modifications. Therefore, there
October, 2020

are many proteomes present in an organism and
expression of one at a particular time depends
upon many factors including developmental stage
of plant and response to stress conditions.
Through protein expression profiling,
proteins can be identified that are produced as a
result of expression to stimulus to biotic and
abiotic stresses. Further, proteins serve as major
components of signaling and biochemical
pathways. Thus, proteomics serve as a powerful
tool for analyzing the biochemical pathways in
plants and the complex responses of plants to
external stimuli.

Techniques used in proteomics
2D PAGE or 2-D (Two dimensional
polyacrylamide gel electrophoresis) is used for
separation and extraction of rude proteins and
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Mass spectrometry (MS) is used for
identification of such extracted proteins. The
2D PAGE technique involves two steps – a)
IEF – Iso electric focusing separates protein
based on pI and pH gradient (first
dimension). b) SDS (sodium dodecyl
sulphate)PAGE
separates
proteins
molecules according to their molecular
weights
(second
dimension).
After
separation, visualization of protein spots
takes places by staining techniques and then
identification and characterization of protein
occurs through mass spectrometry.
Widely used MS technique for
identification of peptides is MS-MALDI TOF
(Matrix assisted laser desorption/ionization
time of flight) which helps in peptide
mapping (Kersten et al., 2002)[4]. Here, the
peptides are fragmented by induced
collisions and then ionic peptides are
quantified based on time of flight which
varies with mass/charge ratio. Another MS
technique is SELDI – Surface enhanced laser
desorption/ionization.
MS
techniques
without
gel
separation
are
liquid
chromatography – mass spectrometry (LCMS)
and
high
performance
liquid
chromatography (HPLC). The combination
of both is applied for multi-dimensional
analysis of proteins. The Yeast two hybrid
system allows identification of proteinprotein interactions and thus contribute to
protein mapping in an organism.

Fig 1: Diagrammatic representation of
techniques for protein extraction and
identification
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Applications of proteomics in
agriculture
 In Arabidopsis, while studying the role
of GAs and impact of seed scarification
on seed germination, application of
proteome analysis gave a better
understanding of complex cellular
events[3].
 In barley crop, it has helped to gain some
insights into cellular mechanism of seed
development during grain filling stage.
 In crops like maize and rice this tool has
led to the detection of novel enzymes
encoded by genes as well as some novel
traits useful for breeding purposes[2].
 Proteomics helps to assess the genetic
variability at proteome level in the form
of expressed proteins.
 Provides an understanding of post
translational modifications that result in
changes of a plant proteome under
abiotic and biotic stress conditions.
 In case of pathogen attack, the proteome
analysis indicates the involvement of
stress and defense related proteins,
metabolic enzymes, translocation and
protein – protein interactions and those
proteins of unknown function in any
response.
 The application of proteomics is utilized
to decipher higher complex genetic
interactions and symbiotic relations.
References
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Introduction
Grasshoppers are the most ancient living
group of chewing phytophagous insects.
These hoppers belong to the order
Orthoptera, suborder Caelifera under the
family Acrididae. They are typically grounddwelling insects, possess powerful, long hind
legs, which allows them to jump for longer
distances. These are hemimetabolous insects
undergo incomplete metamorphosis which
include egg, nymphs and adult stage. As any
other insects, grasshoppers have head,
thorax and abdomen. The head is held
vertically at an angle to the body, with the
mouth at the bottom. The head bears a large
pair of compound eyes, three simple eyes
which can detect light and dark, and a pair of
filiform antennae that are sensitive to touch
and smell. The mouthparts are modified for
chewing and biting with strong mandibles.
Grasshoppers are a purely phytophagous
insect that feeds only on plant, with a few
species at times becoming serious pests of
cereals, vegetables and other agricultural
crops.
Under
certain
favourable
environmental conditions, population of
some grasshopper become very high and they
change their colour, behavior and they form
swarms. Under these conditions, they are
known as locusts.
How grasshoppers differ from
locusts?
Grasshoppers are closely similar to
locusts, however grasshoppers can only fly
for shorter distances. Grasshoppers move
alone without causing much economic crop
October, 2020

loss in many agro ecosystems. However, some
grasshopper species develop gregarious behavior
under suitable conditions, form an organized
group and become locusts. They swarm in million
numbers and this behaviour is a response to
overcrowding. Such conditions are particularly
driven by a period of dense vegetative growth
after a dry spell. Thus locusts crowd in small
areas where there is vegetation.

Structural differences
Grasshoppers and locusts can be easily
distinguished by wing morphology, body size. In
grasshoppers, first pair of wing is thin and tough
while the second pair of wing is wide and flexible.
But in locusts, the wings become longer and
stronger compared to grasshoppers which helps
them in long-distance flights. The body of locusts
is smaller than that of grasshoppers.
Behavioral differences
Grasshoppers are primarily solitary creatures
throughout their lives, coming together only for
reproduction. Though locusts may be found in
isolation, they mostly occur in groups.
Grasshoppers are relatively sedentary species
maintaining the same habitat for long periods.
Grasshoppers only move when threatened and
during feeding. Locusts are migratory species
often shifting from one area to the next in search
of food. Locusts are known to fly over long
distances even in their solitary phases.
These insects are usually solitary, but under
certain favourable circumstances they become
more abundant and change their behaviour and
habits, becoming gregarious. No taxonomic
distinction is made between locust and
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grasshopper species they look almost similar
but can be defined by heavy feeding and
gregarious behaviour.

Cause for outbreak of locust
Rising temperatures due to global
warming and heavy rain triggers the growth
of vegetation in arid areas where desert
locusts can grow and breed in large numbers.
Locusts spread out and breed more; another
rare storm keeps conditions favourable.
Forced crowding releases Serotonin in their
body induces gregarious behaviour from
solitary phase. There can be as many as 80
million locusts in a swarm. Locust swarms
can devour every crop in their way. When
food runs out, locusts turn cannibal where,
the adults may feed on small nymphs.
Locust diversity
Locusts are the devastating pests of
agricultural crops since olden days. Among
the 28,500 species of grasshoppers only
those, which posses Solitary and Gregarious
phases are considered as locusts. Totally nine
species of locusts are considered as
devastating pest from the world however,
four species belonging to India viz., Desert
locust (Schistocerca gregaria), Migratory
locust (Locusta migratoria), Bombay locust
(Patanga succincta) and Tree locust
(Anacridium rubrispinum). Desert locust is
considered as a economically important pest
all over India, whereas migratory locust is
most devastating in Rajasthan, Gujarat and
Maharashtra, Bombay locust is dominant in
Maharashtra and south India.

Schistocerca Gregaria

Locusta Migratoria

Patanga Succincta
Rubrispinum

Anacridium

Lifecycle of Locust
They
undergo
incomplete
metamorphosis which composed of Egg,
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Nymphs (hopper) and Adults.
Eggs: eggs are yellowish to brown in colour
7-8mm long, each female can able to lay 3 egg
pods with an average of 60-80 eggs per pod were
layed 5-10cm below the soil and cover the eggs
with frothy liquid to protect from natural
enemies, eggs hatches in 10 to 14 days.
Nymph: Immature stages of locust are
called as nymphs or hopper which lacks wings
but only wing buds appear externally. In solitary
phase locusts undergo five to six moults but in
gregarious phase only five moults to reach adult
stage, which takes about four to eight weeks.
Adult: adult locusts are large about 4560mm in length with strong and long wings. Life
span of adult is about seven to eight weeks.
Total life cycle: 2 to 6 months
Number of generations per year: 2 to 5 per
year

Two types of groups formed by the
locusts
1.

Swarms: This composed of winged adults in
larger numbers (millions) and can fly for
hundreds of kilometers.
2. Bands: composed of nymphs and hoppers
which move by jumping for longer.
Plague: Swarms or bands remain in a
particular locality for longer periods (years) are
called plagues, both the swarms and bands rest
on the crops and trees at night, while they hop
and fly during morning as the temperature
increases. They are voracious feeders, feeds on
any vegetation. They can able to feed equal to
their body weight. There can be 40-80million
locust in each square kilometre of swarm.
Swarms can able to travel 5 to 130 kilometres per
day. During outbreaks, swarm can able to
damage the pastures, hayfields, cereal crops,
various plants, fruit trees, vines, bushes and
forest trees.
17
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Grasshoppers have a wide range of
predators at different stages of their lives;
eggs are eaten by ground beetles and blister
beetles feeds on egg pods of grasshoppers;
nymphs and adults are captured and by other
insects such as, robber flies and sphecid
wasps, by spiders, and by many insectivorous
birds like Black drongo, Common mynah and
others.

Management
 Ploughing, digging and harrowing of
fields where eggs are layed.
 Collecting them with large suction
traps and killing.
 Installation of bird perches to attract
the predatory and insectivorous
birds.
 Installation
of
manmade
or
electronic sound producing systems
in the crop field.

9.

Use of flame throwers to kill the locusts
by burning and crushing them with
rollers.
Spraying of neem based formulations
such as Econeem or Azadirachtin at 3 to
5 ml per liter of water in vegetable crops.
Dust the crop with powder based
formulation pesticides.
For short duration crops go for spraying
with
cypermethrin
or
Lambda
cyhalothrin @ 0.5ml per liter of water.
For perennials and long duration crops
spraying of Dichlorovas @ ml per liter of
water can be recommended.



Natural enemies of Locusts
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Introduction
Environmental conditions of both
atmosphere as well as soil have a detrimental
effect on the growth and development of crop
plants. Weather influencing agricultural
production and productivity. Weather plays
important role from the preparatory tillage to
harvesting and storage. The relationship
between weather and crop production has
been under stood through crop weather
modelling. As weather assumes significance
in nearly every phase of agricultural activity
from the preparatory tillage to harvesting
and storage and by interfering with routine
agricultural operation and plant protection
measure, hence success or failure of farming
is intimately related to the prevailing weather
conditions. The extent of influence of
weather on crop growth mainly depends on
the crop growth stage. The relationship
between weather and crop production has
October, 2020

been under stood through crop weather
modelling and study on this aspect in a
systematic manner started a century ago while in
India it was initiated less than six decades ago.
The understanding of the interactions between
weather, soil, management practices etc. using
simulation modelling will help in impact,
adaption and vulnerability studies in agriculture.
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Model is set of equations describing a
physical system.
Modelling is the use of mathematical,
logical, experimental relationship to
predict the status of an organism or
system in response to changing
conditions.
Crop model is a mathematical equation
or set of equation representing the
reactions that occur within the plant and
the interaction between the plant and its
environment.
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Weather parameters:
1. Solar radiation: Radiation is the
energy that all matters impart at a
temperature above the absolute zero.
Sun is the ultimate source of energy
required for all physical, biological and
chemical processes occurring on the
earth surface. The total insolation
(incoming solar radiation) within a given
site is highly variable, changing with
time, season and weather. High humidity
and warm temperatures are conducive to
most plant diseases. But continued
cloudiness during flowering is injurious
to all plants. The visible part of solar
radiation affects the growth and
development of all plants both directly or
indirectly. Therefore light of correct
intensity, duration and quality is
necessary to normal plant development.
Abnormal plant growth and disorders
results from poor light availability. Light
plays
role
in
distribution
of
photosynthates among different organs
of plants. It affects the emergence,
tillering, stability, strength and the size
of leaves and the growth and
development of roots. Solar radiation is
very much important during the critical
stages of plant growth. Solar radiation
plays a vital role in photosynthesis.
2. Temperature: Again sun is the major
source of regulation of temperature of
the earth. The growth and development
rates of many crops are controlled by
temperature. There are many plant
processes governed by the temperature.
(a) Whatever chemical or any substance
applied or already present in soil, its
solubility
depends
up
on
the
temperature. (b) All the physical,
chemical and biological processes are
regulated by the temperature within the
plants. (c) The enzymes and their
functions are also regulated by the
temperature. (d) Temperature also
affects the rate of reaction. (e) The
diffusion of different gases present in
atmosphere or soil is also governed by
the temperature. Thus the atmospheric
temperature is one of the most
important climatic variables which
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affects the plant growth and development.
Each crop is known to have its own optimum,
maximum and minimum temperature
conditions called as cardinal temperatures.
a. The minimum temperatures below
which no growth of plants
b. The optimum temperature at which
maximum plant growth occurs.
c. The maximum temperature above which
there in no plant growth.
Rainfall: Solid or liquid form of
atmospheric water is known as rain fall.
Rainfall is one of the most important climatic
factors. Water or moisture plays a vital role
in the life of pants. It is a constituent part of
protoplasm. Cells contain 80-90 % water and
photosynthesis mainly requires water. Being
universal solvent, it increases the chemical
activity of the compound in the plant. Rain
water increases soil moisture. Both, scanty as
well as excess rain fall is harmful for plants.
In case of scanty rainfall, there is water
stressed condition. Water stress affects cell
division, initiation of tissues and organ
primordial and differentiation and expansion
of cells. Shortage in water uptake and
dehydration results in negative effect on
most of the physiological processes. Various
agronomic operations like preparation of
seed bed, fertilization, sowing, earthing,
weeding, harvesting, threshing, drying can be
planned on the basis of rainfall forecasting.
Wind: Horizontal movement of air is
defined as wind, while in vertical direction, it
is known as current. Wind movement is
basically governed by the pressure
differences of a place. Wind movement is
from higher pressure to lower pressure.
Warm and dry winds cause greater losses
through evaporation and results in water
stress. High winds or squalls are experienced
in association with cyclones, depressions and
dust-storms and thunder-storms. High winds
cause mechanical damage such as breaking
or lodging to crops. For the protection to
plants against damage because of winds,
windbreaks are planted across the prevailing
wind directions. They are recommended as a
useful means to reduce the evapotranspirative losses, soil erosion and frost
damage by wind.
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Objectives of Crop Model:
 To understand
crop weather
interaction.
 To assess the effect of environment.
 To undertake strategic and policy
decisions.
Terms used in Modelling:
 Model: A model is a schematic
representation of a system or a set of
equations, which represents the
behaviour of a system.
 Simulation: It is a reproducing the
essence of a system without
reproducing the system itself.
 Calibration: the process of
adjustments in model parameters to
make the model to behave as per the
defined system.
 Validation: the comparison of
predicted values of model with the
results from experiments.
Types of Models:
1. Statistical models: It represent the
relationship between yield components
and weather parameters. Statistical
techniques are used to measure
relationship.
2. Mechanistic models: It describes the
behaviour of the system in terms of
lower level attributes.it also describe
how and why particular response results.
3. Deterministic models: In these
models the input and output remains
same. These models estimate the exact
value of the yield.
4. Stochastic models: It is based on
probability of occurrence. It calculate
output at a given rate. It is technically

5.
6.
7.

8.

difficult to handle.
Dynamic models: Time is included as a
variable and output is a function of time.
Static models: In this model, time is not
included as a variable.
Simulation
models:
To
estimate
agricultural production as a function of
weather,
soil
conditions
and
crop
management. Commonly used crop model to
estimate crop yields.
Empirical model: It estimate the final
yield. Direct description of observed data. Ex:
response of crop yield to fertilizers.

Uses of Crop Weather Models:
1. Crop system management: to evaluate
optimum management production for
cultural practice. Seed rate: Optimum seed
rate can be found out with the help of these
models. Irrigation: Optimum amount and
time of application can be simulated.
Fertilizer: Optimum amount of fertilizer and
time of application of the fertilizer can be
simulated.
2. Yield gap analysis: Potential yield can be
simulated using these models and the
difference between potential yield and actual
yield is the yield gap.
3. Yield prediction and forecasting.
4. Evaluation of climate change.
5. Useful for solving various practical problems
in agriculture.
6. Resource conserving tools.
7. Can be used in precision farming studies.
8. Very effective tool for predicting possible
impacts of climatic change on crop growth
and yield.
9. Helps in adaptation strategies, by which the
negative impacts due to climate change can
be minimized.

10. HORTICULTURE: POST HARVEST TECHNOLOGY

Food Labelling
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What is a food label?
The internationally accepted definition
of a food label is any tag, brand, mark,
pictorial or other descriptive matter, written,
October, 2020

printed, embossed or impressed on, or attached
to, a container of food.
Food labeling includes any written, printed
or graphic matter that is present on the label,
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accompanies the food, or is displayed near
the food, including that for the purpose of
promoting its sale or disposal.

Importance and purpose
 To protect and promote health
 Information
 Brand identification
 Marketing or communication
 To promote sustainable food
production
 To promote social well being and to
protect culture
 Traceability
Types of Food label
1. Brand label : It gives brand name and
trademark or logo.
2. Descriptive label: It gives information
about pr oduct use, construction, care,
performance, and other features.
3. Grade label: It states the quality of a
product.
4. Promotional label: It is for marketing
purpose. It promotes the pro duct
through attractive and bright graphics
repla cing paper labels glued on cans.
Label should contain:
1. Name of food
2. List of ingredients
3. The percentage of certain ingredients
4. Net weight of product in the package
5. ‘Use by’ or ‘best before’ dates
6. Storage instructions
7. Contact details
8. Place of origin
9. Direction to use
10. Lot or batch number
Additional information may also be
provided, such as cooking instructions or
serving suggestions.
1. The name of the food: It is illegal for
food to have false or misleading names
or descriptions. Trademarks, brand
names, or fancy names may be used in
addition to the name of the food.
2. Ingredients:
Ingredients
are
listed in order of weight, according to the
amounts that were used to make the
food,
starting with
the
largest
ingredients and ending with smallest
VOLUME NO. 17, ISSUE NO.01

3.

Date mark: There are 2 different date
marks which appear on food labels: 1. Use-by
2. Best before
A 'use by' date means the food must be
eaten or thrown away by the date. After this date
foods may be unsafe to eat even if they look fine
because the nutrients in the food may become
unstable or a build-up of bacteria may occur. It is
illegal to sell foods after a 'use by' date.
Common 'use by' foods include milk, sliced
ham and shaved meats.
A 'best before' date means the food is still
safe to eat after the date as long as it is not
damaged, deteriorated or perished. A 'best
before' date simply indicates that the food may
lose some of its quality after this date. Foods can
be legally sold after a 'best before' date as long as
they are not damaged, deteriorated or perished.
Common 'best before' foods include
canned foods, cereals, biscuits, sauces, chocolate,
sugar, flour and frozen foods
4. Symbols

5.

Allergen information: Foods that are
known to cause allergies and intolerances
may be listed in a box or highlighted to draw
attension to their presence

FOOD SAFETY AND STANDARDS
(PACKAGING AND LABELING)
REGULATIONS, 2011
General Requirements:
1. Every pre-packaged food shall carry a label
containing information.
2. The particulars of declaration required under
these Regulation s to be specified on the label
shall be in English or Hindi
3. Pre-packaged food shall not be described or
presented on any label or in any labeling
manner that is false, misleading or dec eptive
or is likely to create an erroneous impression
regarding its character in any respect;
21
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4.

Label in pre-packaged foods shall be
applied in such a manner that they will
not become separated from the
container.

Reference
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Noni (Morinda citrifolia L.) is popularly
known as Indian mulberry. It belongs to the
family Rubiaceae. The genus name for
Morinda has been derived from two latin
words; morus which means mulberry and
indicus which means Indian. In reference to
similarity of fruits of noni to that of true
mulberry (Morus alba), noni has been
named so. It is also known as, Great
morinda, Beach Mulberry, Tahitian Noni,
and Cheese fruit.All the plant parts of noni
are reported as herbal remedies for diabetes,
hypertension, psoriasis, headache, AIDS,
arthritis and cancer. Noni is reputed to have
antibacterial, antiviral, antitumor, antiinflammatoryand wound healing properties
(Singh et al., 2015).
Basically, Noni is a native of South East
Asia more so in Andaman & Nicobar Islands,
however, it is distributed throughout the
tropics. It attained significant economic
importance worldwide in recent years
towards health and cosmetic products made
from leaves & fruits. Grows widely
throughout the Pacific and is one of the most
significant sources of traditional medicines
among Pacific island societies.
Noni is gaining more importance
because of its outstanding saline tolerance.
This plant has been tested recently in
research farm as well as salt affected land
caused due to tsunami and found to be highly
adaptive to the available agro niches of A&N
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Islands. Almost all parts of this tree such as
leaves, stem, bark, root, and fruits are used for
medicinal purposes. Nearly 80 species of
Morinda are reported world over.

Botany
A small evergreen tree or shrub 3–10 m in
height at maturity found in many tropical regions
of the world. Leaves are opposite with long or
short petiole, dark green with glossy appearance.
Flowerarebisexual and protandrous, fruit is
ovoid, the pulp is fleshy & juicy, dull yellowish
white in colour and gelatinous when it is ripe.
Nutritional Composition of Noni

It possesses a large number of bioactive
compounds, which are phytochemicals, fatty
acids and plant sterols.About 51 volatile
compounds have been identified in ripe fruits.
The major functional micronutrients of noni are
phenolic compounds (anthraquinones, limonine,
aucubin, serotonins, scopoletin), organic acids
and alkaloids (xeronine and proxeronine)
22
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(Nagalingamet al., 2012).
Noni is a cellular food which is rich
source of proxeroninewhich is precursor for
xeroninemolecule. Xeronine is active in very
small quantities and is one of the most
important enzymes of human body produced
in large intestine. It can further change the
membrane permeability of cell and leads to
the absorption of large molecules and also
helps
in
digestion
process.
Xeroninedeficiency, leads to improper
absorption of many nutrient molecules.
Particulars
Calories
Calories from fat
Total fats (g)
Saturated fats (g)
Trans fat (g)
Sodium (mg)
Total carbohydrate (g)
Dietary fiber (g)
Sugars (g)
Protein (g)
Vitamin A (IU)
Vitamin C (mg)
Calcium (mg)

Per 100 g juice
15.3
0.0
<0.1
<0.1
<0.1
10.5
3.4
<0.2
1.49
0.43
<5
33.65
10.1

Beneftis of Noni






Xeronine assists in enlarging the
pores of the cell walls allowing better
absorption
of
nutrients
and
medicines,
supports
protein
metabolism and also helps in cell
regeneration
Selenium for skin health
Scopoletin (phenols) for antiinflammatory effects
Limonine, anthraquinones (phenols)
for antiseptic properties








Terpins for helps in detoxification
Glycosides for antioxidant activity
(flavanol
glycosides
and
iridoid
glycosides) and for free radical defense
Reduces chances of arthritis, heart
disease andstroke
Protects against viral and bacterial strain
that have become anti-biotic resistant
Improves digestion and act as insomnia

Conclusion
 Many active compoundsin Noni provide
a big platform for the plant particularly
in medicinal therapy
 It helps in reducing blood sugar levels in
body which can be correlated to
accelerated wound healing process
 The juice of noni has a tremendous
antioxidative potential which seeks out
oxygen free radicles and neutralizes their
negative effects
 This non-conventional fruit is much
valued in today’s emerging health
conscious societies for its therapeutic
attributes
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Introduction
By the year 2050, the population of earth
is expected to rise by 3 billion populations. It
is estimated that 80% of the arable land on
VOLUME NO. 17, ISSUE NO.01

Earth suitable for farming is presently in use.
Roughly 15% of this land has been rendered
unusable for farming due to poor management
and climate change has claimed even more. So
23
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there is a need to adopt soilless method of
growing to meet the food demand of growing
population in the world.
Aeroponic literally means “growing in
air.” An aeroponic system is medium-less in
that the roots of the plant are free hanging
inside an open root-zone atmosphere. The
vegetation zone is separated by the supports
used to hold the plants in the top of the unit.
Nutrients are mixed in with water in a

reservoir basin; this is then filtered and pumped
into a pressurized holding tank that is
intermittently misted onto the root system. The
water droplet size must be big enough to carry
the nutrients to the roots in sufficient quantity,
but small enough to not immediately precipitate
out of the root mass. Unused solution drips down
into the base of the unit and is strained, filtered,
and pumped back into the reservoir.

Importance of Aeroponics in
Vegetable crops
 Growing in soil is no longer a
sustainable way to grow food for the
7 billion people on the planet.
 Urbanization and fragmentation of
land and labor
 Reduce water usage by 95%
 Reduce the pesticide usage 99%
 Increase crop yields by 45% to 75%

requires the root systems to be free of
constraints surrounding the stem and root
systems. Physical contact is minimized so
that it does not hinder natural growth and
root expansion or access to pure water, air
exchange and disease-free conditions.
Benefits of oxygen in the root zone:
Oxygen in the rhizosphere (root zone) is
necessary for healthy plant growth. As
aeroponics is conducted in air combined with
micro-droplets of water, almost anyplant can
grow to maturity in air with a plentiful
supply of oxygen, water and nutrients. Some
growers favor aeroponic systems over other
methods
of
hydroponics
becausethe
increased aeration of nutrient solution
delivers
more
oxygen
to
plant
roots,stimulating growth and helping to
prevent pathogen formation.
Disease-free cultivation: Aeroponics can
limit disease transmission since plant-toplant contact is reduced and each spray pulse
can be sterile. In case of soil, aggregate, or
other media, disease can spread throughout

Advantages
1. Increased air exposure: Air cultures
optimize access to air for successful plant
growth. Materials and devices which
hold and support the aeroponic grown
plants must be devoid of disease or
pathogens. A distinction of a true
aeroponic culture and apparatus is that it
provides plant support features that are
minimal. Minimal contact between a
plant and support structure allows for
100% of the plant to be entirely in air.
Long-term
aeroponic
cultivation
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the growth media, infecting manyplants.
In most greenhouses these solid media
require sterilization after each crop and,
in many cases, they aresimply discarded
and replaced with fresh, sterile media.
A distinct advantage of aeroponic
technology is that if a particular plant does
become diseased, it can be quicklyremoved
from the plant support structure without
disrupting or infecting the other plants.Due
to the disease-free environment that is
unique to aeroponics, many plants can grow
at higher density (plants per square meter)
when compared to more traditionalforms of
cultivation (hydroponics, soil and Nutrient
Film
Technique
[NFT]).Commercial
aeroponic systems incorporate hardware
features that accommodate the crop's
expanding root systems. Researchers have
described aeroponics as a "valuable, simple,
and rapid method forpreliminary screening
of genotypes for resistance to specific
seedling blight or rootrot.The isolating
nature of the aeroponic system allowed them
to avoid the complicationsencountered when
studying these infections in soil culture.

Disadvantages
 More expensive for large scale
production.
 Ordinary farmers will struggle to
manage
all
sophisticated
instruments.
 Mister spray heads may also have a
tendency to clog and not produce
mist when needed.
 Many consumers believe that
aeroponically grown plants are not
as nutritious as field grown plants.
 Maintenance of an aeroponics farm
is very expensive.
Environmental impact
 Aeroponic growing is safe and
ecologically friendly and also





produces natural, organic and healthy
crops.
Aeroponics is ecologically friendly
because of the conservation of water and
energy.
When compared to hydroponics,
aeroponics requires less water and uses
less energy inputs/sqm of growing area.

Challenges faced in aeroponics
 The profit made by farms all depend on
how much crop is produced, so if
machinery malfunctions, and a large
crop is destroyed, there is a chance the
farm will face a loss.
 Machinery must be carefully inspected
every day to make sure the machinery
works properly
Conclusion
Aeroponics system is considered as safe and
eco-friendly for producing natural and healthy
vegetables. The system has the ability to conserve
water and energy. Aeroponics system uses
nutrient solution recirculation hence, a limited
amount of water is used. It comparatively offers
lower water and energy inputs per unit growing
area and it provides precise plant nutrient
requirements for the crop, thereby, reducing
fertilizers application and minimizing risk of
excessive fertilizer residues moving into the
subterranean water table. Aeroponics helps to
conserve water, land and nutrients, so the
aeroponics cultivation is the way of the future
farming and making cultivation of crops easier.
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Introduction
Reverse genetics is the powerful strategy
to identify the function of a particular gene
sequence, in which it modify the activity of a
target gene to analyses the phenotypic
consequences. High throughput TILLING
(Targeting Induced Local Lessions in
Genome) is a type of reverse genetics
approach, by which mutations are produced
by mutagens, screen the mutant population
to identify the function of gene of interest.
TILLING is a method that combines a
standard and efficient technique of
mutagenesis with a chemical mutagen such
as EMS with a sensitive DNA screening
technique that identifies point mutations in a
target gene (Bayou, 2017). Chemical
mutagenesis can results in either loss or gain
of function with null, hypomorphic,
hypermorphic or neomorphic phenotypes.
Whereas hypomorphic phenotypes are most
useful in identifying wild type gene fuction,
butneomorphic
or
hypomorphic
are
dominant in action so that they are more
likely to cause observable phenotypes in case
of either redundant or essential genes.
Method of TILLING was introduced by
McCallumet al. in 2000 in Arabidopsis
thaliana.
General protocol for TILLING
1. Creation of mutant population: The
chemical mutagen like EMS which is an
alkylating agent makes point mutations.
The total of mutation 50% are silent
mutation, 45% are mis-sense mutation
and remaining are truncation mutation.
Chemical mutagen plays a major role in
TILLING because it produces point
mutation which is more reliable for
functional genomics. The experimental
material is M2 population created by
selfing of M1 generation. The mutation
can be of many types in a particular gene
and differs in their function, so that the
pooled population of M2 is considered as
experimental material which consists of
all variable mutations due to a particular
mutagen.
2. Polymerase Chain Reaction: The
polymerase chain reaction amplifies the
specific target region by the help of
October, 2020

3.

target specific primers and the enzyme
polymerase. Long primers and high melting
temperature increases the specificity of
reaction. At the end of PCR denature the all
PCR product and reanneal it. A small bubble
to form between mismatched pairs of DNA
where the mutation occurred is called
heteroduplex. The heteroduplexes are
actually double strands of DNA which
containing strand from the wild type allele as
well as a spring from the polymorphic allele.
Such fragments are the causes of a mismatch
or bad pairing at the location of
polymorphism.
Detection of heteroduplex: Presence of
heteroduplex is the indication of mutation in
corresponding gene. The heteroduplexes can
be detected by DHPLC with good efficiency.
Main disadvantage about DHPLC as a high
throughput method, it takes more time to
run a sample. Another method for detection
of heteroduplex is use of enzyme CEL-1
endonuclease which is extracted from celery
and cuts at 3’ end of mis-match creates
different fragments of PCR product which
can be identified by gel fractionation. The
enzyme CEL-1 endonucleaseis added to the
final PCR products.

Fig 1. Outline of the development of mutant population
and process of employing the TILLING approach by using
Cel-1 endonuclease CEL-1 endonuclease

Enzymatic detection of mutation is simpler
with high efficiency as compared to other
methods. The CEL 1 enzyme has been purified
from celery and is able to cleave all single base
pair mismatches with different sensitivities. The
CEL 1 endonuclease is predominantly used for
high throughput detection of chemically induced
mutations (TILLING) and natural mutations
(Eco-tilling).
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Fig 2. Schematic expression of endonuclease
activity of CEL 1 enzyme

4.

Mutant discovery in TILLING
population: Many different methods
have been used to identify the mutants in
the population. It includes such as direct
sequencing,
Li-Cor,
HPLC,
electrophoresis, High Resolution Melt
(HRM), MALDI-TOF, Next Generation
Sequencing (NGS). Commonly used
methods for mutant discovery is Li-Cor
analysis. Fluorescent labeled DNA
fragments
are
analyzed
in
polyacrylamide gel electrophoresis (Till
et al., 2006).

Fig. 3. Heteroduplex formation and LI-COR
analysis
Conclusion
TILLING is a non-transgenic, traditional
chemical mutagenesis with high throughput
mutation screening and it is a powerful new
approach to SNP/ mutation detection that can be
used for reverse genetics.It can be applied to any
organism, independent of genome size, ploidy
level and reproductive system of plants.
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Rugose Spiraling Whitefly - Aleurodicus
rugioperculatus (Hemiptera: Aleyrodidae) an outlook
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globalization has led to free agricultural trade
which facilitated free movement of plant
materials from foreign countries. In spite of

Introduction
India is agriculture based country and
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strict quarantine laws, various insect pests,
diseases and weeds have entered our country
through accidental introduction. These newly
introduced species pose threat to the
biodiversity of the introduced area. A part from
biodiversity threat, these introduced species
are major threat to bio-security of our country.
Further, these newly introduced species may
outcompete the native species and capable of
replacing the native species. This is mainly due
to lack of their specific natural enemies in the
newly introduced region. Many insect pests
viz., eriophyid mite Aceria guerreronis, the
cotton mealy bug Phenacoccus solenopsis, the
papaya mealy bug Paracoccus marginatus, the
eucalyptus gall wasp Leptocybe invasa have
entered India. Recently, Rugose spiralling
whitefly (RSW), Aleurodicus rugioperculatus
Martin
(Hemiptera:
Sternorrhyncha:
Aleyrodidae) had been reported from Kerala
during 2016. This insect is native of Belize
(Central America) and entered India. Presently,
infestation of RSW increased over the time and
spread across the southern states in India and
extending its host ranges at greater level which
could be due to its polyphagous nature.
Considering these points, an attempt was made
to outlook about biology, host range, nature of
damage and management through biological
control.

irregular light brown bands across the wings
(Stocks and Hodges, 2012). Males have long
pincer-like structures at the end of their
abdomen.
Eggs: Females lay eggs on the underside
of leaves in a concentric circular or spiral
pattern and cover it with white waxy matter.
Eggs are elliptical and creamy white to dark
yellow in color.
Immature
stages:
It
has
5
developmental stages. The first instar, known
as the crawler stage, (because it is the only
mobile immature stage) hatches out of the egg,
and looks for a place to begin feeding with its
needle-like mouth parts and sucks plant sap.
Crawlers molt into immature stages that are
immobile, oval and flat initially but become
more convex with the progression of its life
cycle (Mannion, 2010). Nymphs are about 1.1 1.5 mm long but may vary in size depending on
instars. The nymphs are light to golden yellow
in color, and will produce a dense, cottony wax
as well as long, thin waxy filaments (Stocks and
Hodges 2012) which get denser over time.
Puparium: This species is typically
characterized by broadly cordate vasiform
orifice, operculum ventro-basally spinulose and
dorsally characteristically rugose, with a pair of
ventromedian fine setae; lingula head
protruding beyond vasiform orifice, finely
spinulose, apically acute, its four setae situated
close to apex. Anterior marginal, cephalic and
first abdominal setae absent, Posterior
marginal, and 12 pairs of outer submarginal
setae present (including nominal caudal pair);
single submedian pairs of pro-, meso, and
meta-throacic setae and eighth abdominal
setae situated fully anterior to vasiform orifice,
opposite anterior corners of operculum
present. Cephalic and anterior 4 pairs of
abdominal compound pores distinct, 2 pairs of
much smaller pores present on abdominal
segments VII and VIII. Submargin defined by
zone of crowded, wider immed pores that stand
proud from puparial surface, inner boundary of
zone forming mesally-directed lobes, the pore
band interrupted immediately posterior to
lingular apex. (Martin, 2004; Sundararaj and
Selvaraj, 2017)
Nature of damage: Nymphs and adults
suck the sap from the leaves by direct feeding
especially on underside of the leaflets. Adults

Origin
Originated from Central America and its
incidence is limited to Belize, Mexico,
Guatemala and Florida in Central and North
America.
Distribution
Tamil Nadu, Karnataka, Kerala, Andhra
Pradesh, Goa and Assam.
Host Plants
Coconut, banana, mango, sapota, guava,
cashew, maize, ramphal, oil palm, Indian
almond, water apple, jack fruit and many other
ornamental plants like bottle palm, Indian
shot, false bird of paradise, butterfly palm.
Description and Biology
Adults: Rugose spiralling whitefly adults
are about three times larger (approx. 2.5 mm)
than the commonly found whiteflies and are
lethargic by nature. Adults can be distinguished
by their large size and the presence of a pair of
October, 2020
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produce the large quantities of honey dew
excretion which in turn completely darken by
sooty mold development on the upper surface
of leaves and also understory crops.
The typical concentric waxy spiraling
symptoms were noticed on various parts of
host plants including on leaf petiole and tender
nuts. Waxy flocculent material produced by
adults cause nuisance to human being where
heavily infested areas (Mayer et al., 2010)
Management: Release of Encarsia
guadeloupae
@100
parasitoids/ac
(10
leafbits/ac). Installation of yellow sticky trops
(5 ft. x 1.5 ft) smeared with castor oil @ 8/ac.
Release of Chrysoperla zastrowii sillemi eggs
@ 500/ac in young plants. Pesticide holiday to

conserve the natural enemies fauna. Isaria
fumoresea (biopesticide) an entomopathogenic
fungus should be diluted in water and sprayed
on infected leaves, which kills the pest and its
eggs.

Rugose spirallingwhitefly

15. SOIL SCIENCE AND AGRICULTURAL CHEMISTRY

Slow Release Chemical Fertilizers in Crop
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Introduction
The steady increase in population
growth, food demand and the continuous
reduction in cultivated land per capita induce
steady intensification of fertilizer application
worldwide. Nitrogen use efficiency is
generally <50% and phosphorus use
efficiency 10-30% with application of urea,
single
super
phosphate
etc.
The
conventional fertilizer losses dependents
most of the processes that nutrients
undergo in soil include transformations
induced
by
microbes
(N
fixation,
nitrification, denitrification, immobilization
etc.), chemical processes (exchange, fixation,
precipitation, hydrolysis, etc.) and physical
processes (leaching, runoff, volatilization
etc.).The basic concept of slow release
chemical fertilizers is that they release their
nutrient contents at more gradual rates that
permit maximum uptake and utilization of
the nutrient while minimizing losses due to
leaching, volatilization or excessive growth.
Slow-release
The release rate of a nutrient from the
VOLUME NO. 17, ISSUE NO.01

fertilizers must be slower than that from a
fertilizer in which the nutrient is readily available
for plant uptake. Nutrient management through
use of slow release chemical fertilizers of macro
and micro nutrients is viable tool in improving
FUE of applied fertilizers through regulated
supply/release of nutrients and synchronizes
crop demand.

Benefits of Slow release chemical
fertilizers
Slow release chemical fertilizers were
reduced toxicity, reduce possible losses of
nutrients-slower
leaching
and
run
off,
evaporation losses of ammonia, decreases risk of
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environmental pollution, reduction in
relevant gas emission, slower release rate –
plants are able to take up most of the
fertilizers, reduce labor capital-less frequent
application is required, lower salt index,
slowly water soluble, low salt, a single
application should supply enough nutrient
throughout the entire growing season, a
maximum
percentage
recovery,
not
susceptible to environmental loss, lasts
several weeks to several months, formulation
allows fertilizer to slowly dissolve or release
into the soil solution surrounding roots,
nutrient release is dependent on microbial
decomposition or physical and/or chemical
processes in combination with microbial
activity.

Slow release N-fertilizers
Organic-N
low-solubility
compounds: These can be further divided
into biologically decomposing compounds
such as urea-formaldehyde, and chemically
decomposing compounds, such as IBDU
Isobutylidene Diurea). It reduce the rate of N
release to soil solution compared to urea or
other inorganic N sources and slowly
dissolving during the growing season. NO3will not exceed crop utilization rate, thereby
reducing potential N losses predominately
through leaching. But reduced denitrification
and volatilization losses are also possible.
Fertilizers N product with a
physical barrier that coated fertilizers:
The fertilizer N coatings include organic
polymer, resins, and inorganic materials like
sulpher. These are slightly soluble in soil
solution, where the release rate depends on
microbial activity and hydrolysis. These
products are commonly used in turf, vegetable
and ornamental systems; however, they are
increasingly used in cereal grain systems.
Polymer-coated fertilizers are the most recent
technology for controlling N release and
reducing N losses by leaching, denitrification
and volatilization. Only about 30% of granules
are perfectly coated, whereas the coating of
remaining granules is thin and/or cracked,
which accelerates dissolution of the urea
granule and N release. If the S coating is too
thick, then N release is slowed or "locked-off
(no N release). Therefore, the initial rapid N
release could occur too early for recovery by
October, 2020

the target plant, and a portion not released or
released after the N is needed by the plant.
Coating degradation rate will increase with soil
temperature and moisture.
Inorganic low-solubility compounds:
Fertilizers such as metal ammonium phosphates
(e.g. magnesium ammonium phosphate and
partially acidulated phosphate rock.
Nitrification and Urease inhibitor:
Nitrapyrin. Adding NIs to fertilizer or manure
reduces N03- formation, maintaining more of the
applied N as NH4+ , thus, reducing N leaching
potential. A substance that inhibits the biological
oxidation of ammoniacal-N to nitrate-N. NIs also
reduce potential denitrification of applied N by
reducing the amount of N03- available for
denitrification. Nitrapyrin and dicyandiamide
are the most common NIs that reduce N
losses when conditions are suitable for rapid
nitrification to N03-.
Urease Inhibitors: Inhibition of urea
hydrolysis occurs by reducing the enzymatic
activity of urease, reducing the rate of urea
conversion to NH4+. Nickel (Ni) is important for
urease activity and new urease inhibitor products
may inhibit urease by adsorbing Ni on the CEC of
the polymer coating the urea granule. NBPT (nbutyl-thio phosphoric triamide) is the most
common urease inhibitor and can be used with
any N source or method of application. These
products are more effective in reducing N loss
under conditions of high volatilization potential,
especially where urea is surface applied in heavy
residue environments.
Slow Release Phosphorus Fertilizers: P
fertilizer through the use of polymer coatings may
slow the formation of these compounds
increasing the supply of crop- available P. It has
long been understood that even under the best
conditions only 20-30% of applied fertilizer P is
taken up by the crop during the first cropping
season. It is also understood that at high soil pH
levels, P is fixed by calcium (Ca) and magnesium
(Mg) and at low soil pH levels predominately by
iron (Fe) and aluminium (Al). Thus, the
historical problem with the soil chemistry of
residual P not ttaken up by the crop (70-80%). It
remaining on or near the soil surface has a
possible environmental impact (Eutrophication)
through the combined effects of soil erosion and
higher P concentrations in run – off water and P
fertilizers has been lack of availability.
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Slow
Release
Potassium
Fertilizers: Potassium is abundant in the
earth’s surface. 90 % K in soils is in the fixed,
1-10 % non-exchangeable form. Only 0.1-1 %
is in the soil solution or on exchangeable
sites. In sandy soils, potassium is readily
leached. It can move rapidly out of the root
zone and become unavailable to the plants.
Slow-release potassium sources reduce the
potential for conversion to non-exchangeable
forms and minimize the rate of leaching and
fixation of the available potassium. This can
be achieved by using different types of
coatings, like plaster of paris, wax etc on the
potassium chloride or muriate of potash. The
polymer used is Polyacrylamide which is also
useful in reducing soil erosion.

Polymer – Coated Multi – nutrient
Fertilizers
Compared to the previous categories that
only supply nitrogen, PCRFs (Polymer –
Coated Release Fertilizers) supply all 3
“fertilizer
elements”
(Nitrogen
[N],
Phosphorus [P] and Potassium [K]), and
many
formulated
include
calcium,
magnesium, sulphur, and micronutrients.
The defining characteristic of PCRFs,
however, is the sophisticated polymer
coatings that gradually release nutrients over
extended periods. Release rates can be as
short as 3 months or as long as 18 months.
Nutrients release from PCRFs prills occurs
by diffusion.
The process occurs in 2 stages:
Fist, when prills are exposed to moisture
in the soil or growing medium, water vapour
infiltrates into the prills and condenses on
the soluble fertilizer salts, creating an

increase in osmotic pressure.
Second, this elevated pressure within the
prills cause the fertilizer ions to diffuse outward
into the surrounding medium.
Some example: Osmocote®, Multicote® and
Nutricote® are available in many grades.

Slow Release Micronutrient fertilizers:
Micronutrients are essential components of
proteins and enzymes and are vital for increasing
crop yields as well as improving the nutritional
quality of food. The bulk of micronutrients used
all over the world today are water soluble salts
that include mainly the sulphates or their
chelated forms [Diethylene triamine penta acetic
acid (DTPA), EDTA (Ethylene tetra acetic acid)
etc.]. for micronutrients, the insoluble oxides and
phosphate glasses and amino acids are also used.
A glassy phosphate produced by fusing oxides of
micronutrients in phosphoric acid at 8000℃.
Slow – release compositions are characterized by
nutrient release mechanism that is based on
either (i) diffusion through a membrane /coating
or (ii) slow hydrolysis. Metaphophates and glassy
phosphates dissolve by slow hydrolysis to release
nutrient into the soil. Nutrient release by
diffusion or hydrolysis is dependent on soil
parameters like water content, pH, ionic content,
temperature. Insoluble compounds can be
effective fertilizers only if rates of release of
nutrient ions can match plant requirements
throughout the growth period. Plant roots are
able to “digest” certain insoluble compounds by
ion-exchange with the root hairs or by
extracellular organic acid secretions that extract
nutrients by chelation. These compounds have
low water solubility and high solubility in citrate
and diethylene triamine penta acetic acid
(DTPA).

16. AGRICULTURE

Diseases of Fastidious Prokaryotes and Their
Management
Ashwini, R. and Vijayalakshmi, N. R
Deptt. of Plant Pathology, College of Agriculture, Raichur Deptt. of Agricultural Microbiology, GKVK Bangalore

Phytopathogenic fastidious prokaryotes
are plant pathogens that either resist to grow
in any available bacterial culture media or
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require specific or enriched media to grow. They
include Xylellafastidiosa, Leifsoniaxylisubsp.
xyliandLiberobacterxylisubsp.
Cynodontisthat
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reside in
xylem and
spiroplasmas,
phytoplasmas and Candidatusliberibacter
spp. that reside in phloem. These pathogens
are introduced directly into the sugar-rich
phloem sieve tubes or into the watertransporting xylem elements by vascularfeeding insects.
The impacts that fastidious prokaryotes
have on plant health have been enormous.
Two major maladies viz., Pierce’s disease
(PD) and Citrus variegated chlorosis (CVC)
caused by X. fastidiosa resulted in serious
economic loss on wine and citrus juice
industry. Three plant diseases, namely citrus
stubborn, corn stunt and periwinkle diseases
are caused by Spiroplasma spp. Over 500
plant diseases are reportedly the results of
phytoplasmal infestation. Ca. Liberibacter
spp., are the causal agents of citrus disease
called Huanglongbing or citrus greening and
the recent-emerged zebra chip disease of
potato.
Hopkins
(2005)
conducted
an
experiment to test the efficiency of naturally
occurring strains of Xylellafastidiosa that
were weakly virulent or avirulent to
grapevine in controlling the Pierce’s disease
by inoculating them into Carignane plants in
the greenhouse. Results revealed that the
strain from sycamore and elderberry were
more effective in preventing or slowing the
development of disease when compared to
other strains. In both Flame Seedless and
Cabernet Sauvignon grapevines, strain EB921 (from elderberry) provided good control of
the disease. Inoculation of susceptible
grapevines with benign strain EB92-1
appears to have the potential to control
Pierce’s disease in commercial vineyards.
The therapeutic and prophylactic
efficacy of a phage cocktail composed of four
virulent (lytic) phages were evaluated for the
control of Pierce’s disease. PD symptoms
were not observed in prophylactically treated
grapevine and were ceased to progress after
one-week
post-therapeutic
treatment.
Cocktail phage levels increased in grapevines
in the presence of the host. Results indicated
that phages have great potential for
biocontrol of PD and other economically
important diseases caused by Xylella (Das et
al., 2015).
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The effect of heat treatment, chemical
compounds and their application methods on
bacterial
titre
in
the
citrus
against
Liberibacterasiaticus were evaluated. Bark paint
method of application of Ampicillin sodium
(Amp),
combination
of
Actidione
and
Validoxylamine A (Act + VA) with thermotherapy
at 45°C found to be more effective (Yang et al.,
2016).
Therapeutic compounds were screened
against
CandidatusLiberibacterasiaticus
in
infected periwinkle and citrus plants. The results
demonstrated that the combination of Penicillin
and Streptomycin was effective in eliminating or
suppressing the bacterium for a longer period
than their separate application and achieved 70
per cent of regeneration rates versus less than 50
per cent by other treatments (Zhang etal., 2011).
Fastidious prokaryotes are a diverse group of
phytopathogens that often maintain complex and
intimate relationships with their insect vectors as
well as with their plant hosts. Despite their
fastidious natures new research strategies that do
not require microbial cultivation have allowed
significant
progress
in
unravelling
the
behavioural and molecular mechanisms by which
these prokaryotes invade, colonize and impact
the growth and productivity of their hosts. Their
location within living (sieve tubes) or
degenerated (xylem elements) plant cells, rather
than in intercellular spaces, offers different
challenges and opportunities for them to avoid
the host plant's defense system. These promising
areas of research will certainly facilitate the
development of more effective detection and
identification tools as well as highlighting weak
points in the disease cycles that will allow
significant improvements in our ability to
moderate the effects of these organisms on our
food, fibre and ornamental crops.
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Genetic Modifications for Water (Abiotic) Stress
Resistance in Wheat (Triticum aestivum) Genotypes
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Introduction
As we all know that Agriculture is totally
rely on enviornment. So a various abiotic
stresses causing a serious crop loss of about
>50 % on an average thus limiting the
agricultural productivity worldwide. By 2025,
30% of crop production will be at risk due to
the reducing water availability. World Bank
projects that the climate change will depress
crop yields by 20% or more by the year 2050.
Wheat (Triticum aestivum L.) is the major
cereal crop of rabi season after rice to meet
the food requirements of the worlds (36 % of
the world population). Among various plant
species, wheat is one most important crops
worldwide, it accounts for about 20 % of the
human food supply. Wheat consumption has
increased by 5 % a year in the developing
countries for nearly the last 70 years. Wheat
expand in acreage and production every
other grain crop and cultivated over a wide
range of climatic conditions. Therefore,
understanding of genetics and genome
organization with the help of molecular
markers is a great value for genetic and plant
breeding purposes. Efforts have been made
by Plant breeder in developing abiotic stress
resistant wheat crop plants but are not
sufficient enough. Thus, the role of
transgenic approach in crop improvement
has become of great importance in assuring
worlds future food security.
Water stress (drought):Water stress, call for the absence of
rainfall for a period of time, long enough to
cause moisture-depletion in soil and water
deficit with a reduced water potential in
plant tissues. Water stress comes up when
water loss by evapotranspiration exceeds the
VOLUME NO. 17, ISSUE NO.01

amount taken up by roots or other water
absorptive structures; this is often loosely
referred to as "water stress". Water stress is one
of the major issues in all wheat growing areas at
specific period of wheat season. Water deficit is
contemplated to be among the most serious
environmental stress and the major constraint on
plant productivity; losses in crop yield. The
average yield of wheat is quite low in such areas,
which is mainly due to deplination of water.
Water stress is the most significant environment
stress on agricultural production and huge effort
is being made by plant scientist to improve crop
yields in the face of decreasing water availability.
The overall aim of genetically improving crops for
drought is to develop plants able to obtain water
and use it to produced sufficient yields for human
needs under drought conditions.
The genetic basis of water stress
tolerance: - Water stress can have effect on
gene expression, and identification of genes
during water stress is crucial to discover their
responses. In this concern, various water stress
responsive genes were discriminate. Water stress
can also impact on plants in terms of protein
changes, hormone composition, antioxidant
production, osmotic adjustment, root depth and
extension, opening and closing of stomata,
decrease in chlorophyll content, reduction in
transpiration, cuticle thickness, inhibition of
photosynthesis, and growth inhibition to stand
with some osmotic changes in their organs. In
many biochemical studies, the role of reactive
oxygen species has been identified. A rise in the
generation of ROS prompts to the generation of
ABA (abscisic acid) which is a generic signal
under drought and can consequently regulate the
antioxidant genes expressions by producing
superoxide dismutase and catalase. Proline is a
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crucial protein that has a important function
in water stress tolerance. Gene expression
studies have shown that water stress
(drought) specific genes can be grouped into
three main categories,
1. Genes involved in signal transduction
pathways and transcriptional control
2. Genes with membrane and protein
protection functions
3. Genes assisting with water and ion
uptake and transport

produced in response to dehydration stress.
They play role in water status stabilization,
production of cytosolic structure, transport
of nuclear targeted protein, prevention of
membrane leakage. LEA and LEA type genes
are found in plant, they accumulate in seeds
during the late stage of embryogenesis. E.g. –
The barley group 3 LEA gene, HVA1 was
constitutively over expressed in rice plant to
increase drought tolerance
Chaperoring:
Chaperoning
functions
involve specific stress associated proteins. It
is responsible for protein synthesis,
targeting, maturation and degradation and
also membrane stabilization. HSPs, which
are induced by heat, have been implicated in
plant cell protection mechanisms under
drought stress. One such protein, Nt HSP 701, was constitutively overexpressed in
tobacco at as certain it’s role in plant drought
response and tolerance.
Osmoprotection: Osmoprotection involves
the upregulation of compatible solutes
(osmolyte) that function primary to maintain
cell turgor, but are also involved in
antioxidation and chaperoning through
direct stabilization of membrane. Compatible
solute are low molecular weight, high soluble
compound that are usually nontoxic at high
cellular concentration.
The three major groups of compatiblesolutes

3.

4.

Fig.1- Strategies for the genetic engineering of
waterstress in wheat

Stress responsive mechanism:-The
aftereffect of stress signal perception,
transduction and transcriptional up or down
regulation of gene is the production of
molecules with different plant protection,
repair and stabilization functions.
This molecule can be abundantly
grouped into five functional groups
1. Detoxification
2. Chaperoning
3. Late embryogenesis abundant protein
function
4. Osmoprotection
5. Water and ion movement
1. Detoxification: To prevent stress
injury, cellular ROS needs to remain at
nontoxic level under drought stress.
Antioxidant associate in plant to degrade
ROS include, enzymes such as catalase
(CAT), superoxide dismutase (SOD),
ascorbate peroxidase (AP), Nonenzyme
such
as
ascorbate,
caratenoide,
glutationeetc
2. Late
embryogenesis
abundant
protein function: LEA proteins are
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are
Amino acids(eg. proline)
Quantemanamines(glycine
betaine,
polyamines)
 Polyol/sugars(mannitol, trehalose)
Water and ion movement: Water and
ions move through plants via transcelluar
and interacellular pathway. Aquporins(major
intrinsic protein, MIPs) which are either
tonoplast or plasma membrane localized,
facilate water, glycerol, small molecules and
gas transfer through memrane and therefor
have a role in water homeostasis shown in
given below.



5.

Table 1 Water stress responsive gene/ protein in
plant
Genes/ Proteins
Plant species
BADH 1, 15 clone
Sorghum
LEA Proteins
Cotton
P 5 CR Clone
Soya bean
34
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Oat
Rice
Peas
Wheat
Maize

plant, Springer Verlag Berlin Heidelberg
DhariwalH. et.al (1998) Genetic engineering
for abiotic stress tolerance in plant, plant
biotechnol. 15(1):1-10.
Yang et.al (2010) Narrowing down the target,
towards successful genetic engineering of
drought tolerant crop, molecular plant, vol3:469-490.

LEA Proteins
Rab 16 A, Rab 16 B
PPs B 12 Clone
Emla, lb WSP-23
Rab 17,28,LEA Proteins
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The agro industry is regarded as an
extended arm of agriculture. Agro based
industries depending on agriculture for their
raw materials and other basic inputs. Agro
based industries in India is one of the basic
and backbone of Indian economy which
provide employment, income generation,
industrial inputs and outputs, regional
growth and associated with all kind of walks
of human beings. The development of the
agro industry can help stabilize and make
agriculture more lucrative and create
employment opportunities both at the
production and marketing stages. The broadbased development of the agro-products
industry will improve both the social and
physical infrastructure of India. Since it
would
cause
diversification
and
commercialization of agriculture, it will thus
enhance the incomes of farmers and create
food surpluses. The agro-industry mainly
comprises of the post-harvest activities of
processing and preserving agricultural
products
for
intermediate
or
final
consumption.
There are a number of ways of classifying
agro-based industries. Broadly these are
classified as food and non-food industries.
Also the Agro based industries categorized in
the following types.






Importance of Agro based Industries:
 Provides employment
 Contribution to the industrial production
 Contributes to the GDP etc.
The lists of possible agro based industries are
listed below and it will give a good picture about
the agro based industries for the younger
generation to work it on.
Table.1
Sl. Category
No. (Based on
Raw
Material)
1 Cereals
Based
Industry

Village Industries owned and run
by rural households with very little
capital investment and a high level

VOLUME NO. 17, ISSUE NO.01

of manual labour; products include
pickles, papad, etc.
Small scale industry characterized by
medium
investment
and
semiautomation; products include edible oil,
rice mills, etc.
Large scale industry involving large
investment and a high level of
automation; products include sugar,
jute, cotton mills, etc.

2
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Finished Products

Wheat
Flour,
Biscuit
Manufacturing, Confectionary
and Bakery Items, Rice
(puffed and flaked), Rice Bran
and Rice Bran Oil, Corn flakes,
Canned Baby Corn, Starch
Material
Pulses Based Gram
Flour
(Basen),
Industry
Namkeens (ready to eat
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3
4

5
6
7
8

Oilseed
Based
Industry
Fruits &
Vegetables
Based
Industry

snacks), Papad, Whole or Split
Dal
Edible Oil, Animal Feed,
Processed Seed

Frozen fruits & Vegetables,
Chips & Wafers (Ready to Eat
snacks), French Fries (Ready
to Eat snacks), Dehydrated
Vegetables, Ketchups, Purees
&
Concentrates,
Juices,
Pickles
Spices Based Pastes & Powders, Oleoresins,
Industry
Aromatic Extractions
Dairy Based
Industry
Floriculture
Based
Industry
Fisheries
Industry

Jute Based
Industry
12 Sugarcane
Based
Industry
13 Plantation
Crops based
Industry
14 Agricultural
Inputs

processing

15 Others

Honey Production, Mushroom
production,
Nursery
technology, Seed production,
Farm Managers, Agricultural
Machineries, Agri clinics,
Storage,
Bio-fertilizers
production.

Milk, Skimmed Milk Powder,
Ghee, Curd etc
Fresh & Dried Flowers,
Landscaping

Jaggery, Confectionary
Bakery Products

&

Tea Powder, Coffee Powder
Seed
Market,
Fertilizer
market, Pesticide market, Biofertilizers market, Bio-inputs
market

Fish Processing, Fish meal, References
Fish / Prawn Pickle
Chandrakumar.

M, G.Parthasarathi and
D.Prabha,
Agricultural
Economics
and
9 Livestock & Processed Poultry Products, Marketing” Institute of Agriculture, Kumulur ,
Poultry
Meat Gravy Concentrates,
2018.
Mutton & Lamb Processing
Agro
based
industries
in
India,
Medicinal Products
10 Medicinal
Shodganga.inflibbnet.ac.in.
Herbs Based
Industry
Fibre
11 Cotton &

production

and
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Horti-Tourism Opportunities in Uttarakhand
Rajat Sharma*
*Ph.D. Scholar, Department of Horticulture, G.B. Pant University of Agriculture and Technology, Uttarakhand

Horti-Tourism
Horti-Tourism is basically the visiting of
working horticultural field (fruit orchards,
vegetable fields and ornamental garrden).
Horti-Tourism is an emerging sector in the
field of financial development of state such as
Uttarakhand.
Earlier
Northern-Eastern
states are were into this profession.
Uttarakhand government recently move
forward a step toward the Horti-Tourism
with their decision to develop four state
Gardens viz. Ramgarh, Khirsu, Chaubattia
and Dhanaulti by deciding the total fund of 7
crores.Uttarakhand as a state has a lot of
spots known for horticultural spots which
October, 2020

can be used to generate income for state
government. Horti-Tourism is a commercial
enterprise which is combined venture of
horticulture as well as tourism on a working
place/farm. It may be utilize for purpose of
education, recreation/active involvement and
enjoyment with operations in horticultural farms.

Benefits of Horti-Tourism
1. Education: Horti-Tourism provides a
platform
for
school
as
well
as
university/college students to learn the
things. This may involve the identification of
horticultural
crops,
get
additional
information regarding varietal characters
and get extra knowledge of subjects
36
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2.

3.

4.

regarding the soil and climatic
requirements.
Financial support to government:
Horti-Tourism as an enterprise may also
provide financial support to state such as
Uttarakhand. The entry tickets, sale
counters, guide’s tax may help in
boosting economics of the small state
such as Uttarakhand.
Aesthetic Value: The horticultural
plants lead to enhancement of the
aesthetic value of land that may be used
to exploit as spot of Horti-Tourism.
Beside the government land, private land
may also be beautified to be develop as a
spot.
Tourism:Horti-Tourism as a whole will
definitely increase the tourism activity in
terms
of
family
trip,
school/
collegestudentstrips,
research

5.

exploration visits of scientists.
As business opportunity: There are a
number of opportunities associated with
Horti-Tourism:








Selling of local horticultural produce
Guide as a business.
Hotels/Restaurants.
Local peoples to serve as guides.
Promotion of local goods and services.
Horticulturists/gardners
Owner of Private

Uttarakhand’s Places and spots
potential for Horti-Tourism:
The state is blessed with several known
places which has the potential to be exploited as
the spots for Horti-Tourism. Various spots are
listed below:

S.No.

Horti-Tourism Spot

Location

Known for

1.

Valley of Flower National
Park, Trek

Chamoli,
Uttarakhand

2.

Tulip Garden ,
Pithoragarh
Tulip Garden, Munsiyari

Pithoragarh,
Uttarakhand
Munsiyari,
Uttarakhand
Chakrata,
Uttarakhand

Known for its meadow
of endemic alpine
flowers as well as
variety of flora.
Varieties of Tulip
plants.
Varieties of Tulip
plants.
The garden is known for
Rhododendron,
(Burans), Apple and
Plums.
Variety of medicinal
and aromatic plants.
Fruits trees (Apple,
Pear,Peach, Plum,
Strawberry and
Kiwifruits), Vegetable
field and ornamental
plant field
Apple, Peach and Plum
trees
Temperate fruit trees

3.
4.

Ram Tal Horticulture
Garden, Chakarata

5.

CIMAP, Pantnagar

6.

Veer Chandra Singh
Garhwali Uttarakhand
University of Horticulture
and Forestry (Pauri
Garhwal)

7.

Chaubatia Apple Garden

8.

Khirsu- Rathkhal state
park

Who may get benefited?
 State government
 Sale counters
 Hotels/Restaurants
 Local Youth as guide
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Near Pantnagar,
Uttarakhand
Bharsar, Pauri
Garhwal,
Uttarakhand
&Ranuchauri,
TehriGarhwal,
Uttarakhand
Almora,
Uttarakhand
Pauri, Uttarakhand

Best time to
visit
Between JulySeptember
April-May
April-May
Between MarchNovember
Round the year
April-September
NovemberJanuary

April-September
-
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Introduction
Microorganisms are widely distributed
in the biosphere because of their metabolic
ability is very impressive and they can easely
grow in a wide range of environmental
conditions. The nutritional versatility of
microorganisms can also be exploited for
biodegradation of pollutants. This kind of
process is termed as bioremediation. It is
continued through based on the ability of
certain microorganisms to convert, modify
and utilize toxic pollutants in order to
obtaining energy and biomass production in
the process. Instead of simply collecting the
pollutant and storing it, bioremediation is a
microbiological well organized procedural
activity which is applied to break down or
transform contaminates to less toxic or nontoxic elemental and compound forms.
Bioremediators are biological agents used for
bioremediation in order to clean up
contaminated sites. Bacteria, archaea and
fungi are typical prime bioremediators. The
application of bioremediation
as a
biotechnological
process
involving
microorganisms is done for solving and
removing dangers of many pollutants
through
biodegradation
from
the
environment.
Bioremedation
and
biodegradation
terms
are
more
interchangable words. Microorganisms are
act as a significant pollutant removal tools in
soil, water, and sediments; mostly due to
their advantage over other remediation
procedural protocols. Microorganisms are
restoring the original natural surroundings
and preventing further pollution.
There are different types of treatment
technologies
or
techniques
under
bioremediation processes.
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1.

2.

3.
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Biostimulation: This kind of strategic is
linked through the injection of specific
nutrients at the site (soil/ground water) to
stimulate the activity of indigenous
microorganisms. It is focus with in the
stimulation of indigenous or naturally
existing bacteria and fungus community.
Firstly, by supplying fertilizers, growth
supplements and trace minerals. Secondly,
by
providing
other
environmental
requirements like pH, temperature and
oxygen to speed up their metabolism rate
and pathway. The Presence of small amount
of pollutant can also act as stimulant by
turning on the operons for bioremediation
enzymes. This type of strategic path is most
of the time continued in the addition of
nutrients and oxygen to help indigenous
microorganisms (Madhavi and Mohini ,
2012).
Bioattenuation [Natural Attenuation]:
Bioattenuation or natural attenuation is the
eradication of pollutant concentrations from
surrounding. It is carried out with in
biological processes it maybe include
(aerobic and anaerobic biodegradation, plant
and animal uptake), physical phenomena
(advection, dispersion, dilution, diffusion,
volatilization, sorption/desorption), and
chemical
reactions
(ion
exchange,
complexation, abiotic transformation).Terms
such
as
intrinsic
remediation
or
biotransformation are included within the
more general natural attenuation definition
(Mulligana and Yong, 2004).
Bioaugmentation: It is one of the
mechanism of biodegradation. The addition
of pollutant degrading microorganisms
(natural/exotic/ engineered) to augment the
biodegradative capacity of indigenous
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5.

microbial
populations
on
the
contaminated area this processes known
as bioaugmentation. In order to rapidly
increasing the natural microorganism
population
growth
and
enhance
degradation that preferentially feed on
the contaminants site. Microbes are
collected from the remediation site,
separately cultured, genetically modified
and returned to the site. For convince, all
essential microorganisms are found in
there sites where soil and groundwater
are contaminated with chlorinated
ethenes, such as in tetrachloroethylene
and trichloroethylene (Niu et. al., 2009).
Bioventing: Bioventing is involved in
venting of oxygen through soil to
stimulate growth of natural or
introduced bacteria and fungus in the
soil by providing oxygen to existing soil
microorganisms; indeed, it is functional
in aerobically degradable compounds.
Bioventing uses low air flow rates to
provide only enough oxygen to sustain
microbial activity. Oxygen is most
commonly supplied through direct air
injection into residual contamination in
soil by means of wells. Adsorbed fuel
residuals are biodegraded, and volatile
compounds also are biodegraded as
vapors move slowly through biologically
active soil (Samuel and Latinwo. 2015).
Biopiles: Biopiles is a way of excavated
soil contaminated with aerobically
remediable hydrocarbons, can be treated
in "biopiles". Biopiles (also known as
biocells, bioheaps, biomounds, and
compost Piles) are used to reduce
concentrations of petroleum pollutants
in excavated soils during the time of
biodegradation. In this process, air is
supplied to the biopile system during a
system of piping and pumps that either
forces air into the pile under positive
pressure or draws air through the pile
under negative pressure. The microbial
activity is enhanced through microbial
respiration
then
the
result
in
degradation of adsorbed pollutant
became high (Emami et at., 2012).

Microorganisms
Penicillium

Pollutants/Compound
Monocyclic aromatic
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chrysogenum

hydro carbons, benzene,
toluene, ethyl benzene
and xylene ,phenol
compounds
Petrol and diesel
polycyclic aromatic
hydrocarbons toluene

P. alcaligenes P.
mendocina and P.
putida P. veronii,
Achromobacter,
Flavobacterium,
Acinetobacter
Pseudomonas putida Monocyclic aromatic
hydrocarbons, e.g.
benzene and xylene.
Biphenyl and
Phanerochaete
triphenylmethane
chrysosporium
Hydrocarbon
A. niger, A.
fumigatus, F. solani
and P. funiculosum
Coprinellus radians PAHs,
methylnaphthalenes, and
dibenzofurans
Alcaligenes odorans, phenol
Bacillus subtilis,
Corynebacterium
propinquum,
Pseudomonas
aeruginosa
Candida viswanathii Phenanthrene,
benzopyrene
cyanobacteria, green naphtalene
algae and diatoms
and Bacillus
licheniformis
aromatic hydrocarbons
Acinetobacter sp.,
Pseudomonas sp.,
Ralstonia sp. and
Microbacterium sp,
striatum Pyrene,
Gleophyllum
anthracene, 9- metil
striatum
anthracene,
Dibenzothiophene Lignin
peroxidasse

Conclusion
Biodegradation is very fruitful and attractive
option, to remediating, cleaning, managing and
recovering technique for solving polluted
environment through microbial activity. As
bioremediation can be effective only where
environmental conditions permit microbial
growth and activity. Bioremediation has been
used in different sites globally within varying
degrees of success. Mainly, the advantages is
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greater than that of disadvantages which is
evident by the number of sites that choose to
use this technology and its increasing
popularity through time.
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Impact of Deforestation and it’s Prevention
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Deforestation is indeed a serious issue,
and there will be no exaggeration in saying
that since 1990 the jungle areas have been
declining at a fast pace. India once had 14.8
billion acres of land that was forested, but
now has dwindled to just 8.6 billion acres.
Even in such a worsening condition, there
are people who are unable to comprehend
that deforestation has produced enormous
problems that are getting treacherous for
endurance. Forests are chopped basically for
two reasons – basic necessities and
maintaining the lifestyle. It is true that
reason for cutting down of trees is justified to
an extent, but, while razing people do not
realize that they are diminishing the
existence of flora and fauna, and becoming
egocentric.Here are some human activities
that lead to deforestation.

Agriculture
With raise in the demands for
agricultural products, forests are being
destroyed to render space for cultivating
crops and building farms, where especially
cultivators
are
encouraged
by
the
government to work on the areas. Moreover,
the planters use fire in the development,
which leads to the emission of large amounts
of carbon dioxide and carbon monoxide in an
October, 2020

environment that creates a pessimistic blow on
the biology.

Wood Harvesting
Trees are cut down for attaining lumber or
timber that is a wood used for constructing
houses and making furniture. It is the most
significant cause of deforestation.
Grazing Land
Forests are also cleared for cattle grazing,
which have made them one of the most heavily
exploited.
Mining
Excavating a diamond or coal means clearing
of all woodland cover with the help of trucks and
many other types of equipment. It is another
main cause of deforestation.
Palm Oil
Palm oil has been in great demands in the
market and its intensifying costs making it more
priceless. Therefore, farmers are exploiting acres
of land of forests to reap it.
Consequences of Deforestation
 Undernourishment
leading
to
death: Since herbivorous animals
depend on plants for their survival,
hence cutting down of forest could make
40
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them malnourished that lead to their
death. In addition, there are
carnivorous animals who are
dependent on other animals are
undergoing
the
problem
of
malnourishment.
Shifting of scores of wildlife
animals to urban areas: Huge
scale deforestations make wild
animals to spread to the urban and
rural areas, which lead to their death
due to human-carnivore encounters.
The number of attacks by lions and
leopards on the human has been
increased in past ten years. Many
times,
these
encounters
are
accidental when wild animals take
shelter in the sugarcane field.
Besides, animosity between human
and wild animals is also due to the
loss of livestock.

Impact of deforestation:
Erosion: When the soil is exposed to
the sun upon deforestation, it becomes very
dry and infertile due to the loss of nutrients.
When there is rainfall, it washes away the
rest of the nutrients, which flow with the
rainwater into waterways.Replanting trees
may not help in solving the problems caused
by deforestation. By the time the trees
mature, the soil will be totally devoid of
essential nutrients. As a result, the land will
not be suitable for cultivation and will
become useless.
Disruption of the Water Cycle:
Trees help maintain the water cycle in
various ways. They absorb water through
their roots, which is then released into the
atmosphere. A large part of the water that
circulates in the ecosystem of rainforests, for
instance, remains inside the plants.When
these trees are cut down, the climate will get
drier in that particular area. The
groundwater tables are affected and will soon
get depleted. The trees help in prevention of
running off of water and help the soil absorb
the flowing water. When there are no trees,
water just runs off, leaving no chance for the
groundwater tables to absorb more water
which will eventually lead to reduction in
water resources.
Loss of
Biodiversity: Tropical
VOLUME NO. 17, ISSUE NO.01

rainforests only take up to 6 percent of the
surface area of the Earth, where about 80-90
percent of the entire species of the world exist.
Due to massive deforestation, about 50 to 100
species of animals are being lost each day. This
leads to the extinction of animals and plants on a
massive scale. The animals not only lose their
habitat and protective cover, but they are also
pushed to extinction.
Flooding and Drought: Forests can
function to absorb and store great amounts of
water quickly when there are heavy rains. When
forests and trees are cut down, this regulation of
the flow of water is disrupted, which leads to
alternating periods of flood and then drought in
the affected area, leading to increased risks for
people living nearby.

Solution / Prevention
Several measures are being implemented to
help reduce the effect of deforestation. Methods
include research in farming, forest management,
reforestation, and forest plantations.
Farming
New methods for farming such as high-yield
hybrid crops, greenhouse, autonomous building
gardens, and hydroponics are being developed for
more intensive farming.
Forest Management
Several forest management strategies have
been implemented in several countries
throughout the world.In Tonga, paramount rulers
developed policies designed to prevent conflicts
between short-term gains from converting forest
to farmland and long-term problems forest loss
would cause, During the seventeenth and
eighteenth centuries in Tokugawa Japan, the
shoguns developed a highly sophisticated system
of long-term planning to stop and even reverse
deforestation of the preceding centuries through
substituting timber by other products and more
efficient use of land that had been farmed for
many centuries.In sixteenth century Germany,
landowners also developed silviculture to deal
with the problem of deforestation. However,
these policies tend to be limited to environments
with good rainfall, no dry season and very
young soils (through volcanism or glaciation).
This is because on older and less fertile soils trees
grow too slowly for silviculture to be economic,
whilst in areas with a strong dry season there is
always a risk of forest fires destroying a tree crop
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before it matures.

22. AGRIL. METEOROLOGY

Air Pollution and it’s Sources
Neeraj Kumar, B. M. Mote and M. L. Patel
Assistant Professor, Navsari Agricultural University, Navsari-396 450

Air pollution is a result of industrial and
certain domestic activity. Air pollutionmay
be defined as the presence of any solid, liquid
or gaseous substance including noise and
radioactive radiation in the atmosphere in
such concentration that may be directly and
indirectly injurious to humans or other living
organisms, plants, property or interferes with
the normal environmental processes. Air
pollutants are of two types
(1) Suspended particulate matter (2)
Gaseous pollutants like carbon dioxide.

Pollutant Sources and effects
Suspended particulate Smoke from
domestic, Depends on specific composition
matter/dust industrial and vehicular soot
Reduces sunlight and visibility, increases
corrosion, pneumoconiosis, asthma, cancer,
and other lung diseases. Fly ash Part of
smoke released from Settles down on
vegetation, houses. Adds chimneys of
factories and to the suspended participate
matter (SPM) power plants in the air.
Particulate pollutants
Particulate matter suspended in air are
dust and soot released from the industrial
chimneys. Their size ranges from 0.001 to
500 µm in diameter. Particles less than 10µm
float and move freely with the air current.
Particles which are more than 10µm in
diameter settle down. Particles less than 0.02
µm form persisent aerosols. Major source of
SPM (suspended particulate matter) are
vehicles,
power
plants,
construction
activities, oil refinery, railway yard, market
place, industries, etc.Fly ash:Fly ash is
ejected mostly by thermal power plants as by
products of coal burning operations. Fly ash
pollutes air and water and may cause heavy
metal pollution in water bodies. Fly ash
affects vegetation as a result of its direct
deposition on leaf surfaces or indirectly
through its deposition on soil. Fly ash is now
October, 2020

being used for making bricks and as a land fill
material.

Lead and other metals particles
Tetraethyl lead (TEL) is used as an antiknock agent in petrol for smooth and easy
running of vehicles. The lead particles, coming
out from the exhaust pipes of vehicles, are mixed
with air. If inhaled it produces injurious effects
on kidney and liver and interferes with
development of red blood cells. Lead mixed with
water and food can create cumulative poisoning.
It has long term effects on children as it lowers
intelligence.
They
create
physiological,
biochemical and developmental disorders in
plants and also contribute towards reproductive
failure in plants.
Gaseous pollutants
Power plants, industries, different types of
vehicles both private and commercial use petrol,
diesel as fuel and release gaseous pollutantssuch
as carbon dioxide, oxides of nitrogen and sulphur
dioxide along with particulate matter in the form
of smoke.
Pollutant Source and Harmful effect

Respiratory problems (CO and CO2)
burning of wood and coal.
 Green house effect Sulphur compounds
Power plants and refineries.

Respiratory problems in humans (SO2
and H2S) volcanic eruptions.
 Loss of chlorophyll in plants (chlorosis).
 Acid rain Nitrogen Compound Motor
vehicle exhaust.
 Irritation in eyes and lungs (NO and
N2O) atmospheric reaction.
 Acid rain damages material (metals and
stone) Hydrocarbons Automobiles.
 Respiratory problem (benzene, ethylene)
petroleum industries.
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a.

Poor visibility, breathing problems
Particulate Matter Construction
activities.
Lead interfers with the development
(Any soild and liquid) metalurgical
processes of red blood diseases and
cancer.
Smoge (skoke& fog) formation leads
in the air, (flush, dust, to poor
visibility and aggravates lead)
asthma in patients Fibres (Cotton,
wool) Textiles and carpet weaving.

Prevention and control of indoor air
pollution
Use of wood and dung cakes should be
replaced by cleaner fuels such as biogas,
kerosene or electricity. But supply of
electricity is limited. Similarly kerosene is
also limited. Improved stoves for looking like
smokeless chullahs have high thermal
efficiency and reduced emission of pollutants
including smoke. The house designs should
incorporate a well ventilated kitchen. Indoor
pollution due to decay of exposed kitchen
waste can be reduced by covering the waste
properly. Segregation of waste, pretreatment
at source, sterilization of rooms will help in
checking indoor air pollution.
Prevention and control of industrial
pollution
1. Use of cleaner fuels such as liquefied
natural gas (LNG) in power plants,
fertilizer plants etc. which is cheaper in
addition to being environmentally
friendly.
2. Employing
environment
friendly
industrial processes so that emission of
pollutants and hazardous waste is
minimized.
3. Installing devices which reduce release
of pollutants. Devices like filters,
electrostatic
precipitators,
inertial
collectors, scrubbers, gravel bed filters
are described below:

b.

c.

Filters – Filters remove particulate
matter from the gas stream. The medium
of a filter may be made of fibrous
materials like cloth, granular material
like sand, a rigid material like screen, or
any mat like felt pad. Baghouse filtration
system is the most common one and is
made of cotton or synthetic fibres( for
low temperatures) or glass cloth fabrics
(for higher temperature up to 290oC).
Electrostatic precipitators (ESP)The emanating dust is charged with ions
and the ionized particulate matter is
collected on an oppositely charged
surface. The particles are removed from
the collection surface by occasional
shaking or by rapping the surface. ESPs
are used in boilers, furnaces, and many
other units of thermal power plants,
cement factories, steel plants, etc.
Inertial collectors – It works on the
principle that inertia of SPM in a gas is
higher than its solvent and as inertia is a
function of the mass of the particulate
matter this device collects heavier
particles more efficiently. ‘Cyclone’ is a
common inertial collector used in gas
cleaning plants.

Prevention and Control of vehicular
pollution
The emission standards for automobiles have
been set which if followed will reduce the
pollution. Standards have been set for the
durability of catalytic converters which reduce
vehicular emission.In cities like Delhi, motor
vehicles need to obtain Pollution under control
(PUC) certificate at regular intervals. This
ensures that levels of pollutants emitted from
vehicle exhaust are not beyond the prescribed
legal limits.
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Crop seasons and monsoon types in India
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Crop production is largely determined by
climate. Season is determined by rain and
temperature in relation with soil. Season is
the period in a year comprising few months
during which the prevailing climate does not
differ very much (i.e.) the particular part of
the period is suitable for particular crop.
Successful crop production of a particular
crop and variety is possible only under a
particular season (Ex Red-gram flowers only
if sowing is done in kharif but if sown late i.
e.rabi season red-gram will not flower but
only next year of the same season.

Seasons of Temperate region in
India
There are four different seasons as under
 Spring: March - May is the first
season of the year in which plants
begin to grow and leaves emerge.
 Summer: June -August is the
second and warmth season of the
year outside the tropics during
which plants flourish.
 Fall /autumn: September November is the third season of the
year in which leaves turn brown.
 Winter: December - February is the
last and coldest season of the year.
Many trees lose their leaves.
Seasons of Tropical and Sub-tropical
region in India
India Meteorological Department has
divided four seasons as under;
 Monsoon/
kharif:
(June
–
September).
 Post
Monsoon:
(October
–
November)
 Winter/ rabi : (December to
February).
 Summer / Zaid: (March – May)
1. Monsoon/ kharif season [June –
September]: In India, southwest
monsoon is the major contributor of
rainfall.
Startingofkharif
season
generallydepends on entry of monsoon,
India South-west monsoon entered on
June 1st in Kerala and reaches Delhi by 1st
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week of July.The monsoon withdraws at the
month of September.All over India,except
Tamilnadu and coastal Andhra Pradesh
receive rainfall in this season. More than
60% of the total food production comes from
this season, in this seasonrice is a
predominant crop, 90% of total rice
production comes from this season as well
asmajor oil seed production comes from this
season also. Crops including cereals, millets,
pulses, etc. are also cultivated in this season.
2. Post monsoon season
[OctoberNovember]: Post monsoon seasonis the
period after the monsoon season is over, this
season is also called as retreating monsoon
gives rainfall to Tamilnadu and coastal AP, In
North India, with residual soil moisture
crops like wheat, mustard, bengal gram and
safflower are grown, but in Tamilnadu and
AP, most of the crops are grown during in
this season.
Monsoon types
in India: India
experiences two distinct monsoon winds as under




3.
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South west monsoon:
South
west monsoonis the grand period of
rainfall in India (rainy season in India),
near about 60% of total rainfall is
received, most of the tropical or kharif
crops are grown during this period, all
dry lands and wet lands directly depends
on this rainfall, the typical climate
prevailing during this period is warm
and humid with bright sunshine except
on rainy days (tropical climate)
North east monsoon: From
north
east monsoon rainfall getting to state
Tamilnadu and coastal Andhra, it receive
45% of annual rainfall in this season,
commonly mostly of temperate or Rabi
crops are grown in this season. But in
Tamilnadu all crops are grown. Cyclones
are common future of season. After the
retreat of South West monsoon, the sky
is clear in North India and cloudy in
South India

Winter/ rabi [December- February]:
Weather prevailing during this period is cool,
dry and pleasant with dew fall during
morning
hours.Western
disturbances
VOLUME NO.17, ISSUE NO.01
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(cyclonic
depressions)
from
Mediterranean, travel Iran, Pakistan and
bring light rains to north-western
regions
and
snowfall
will
be
common.Though the rainfall amount is
small, most beneficial to the winter
crops.Both post monsoon and winter
combined to form rabi season
Hot weather period (summer/Zaid
) [March – May]: Sumer season
period is characterized by high
temperature, commonly temperature is
very high in north than south.As
Temperature rises the atmospheric
pressure decreases andlow pressure area
develops from Thardesert to Chota
Nagpur plateau.Due to local circulation,
humid winds drawn from the sea meet
the hot dry wind from land thus causing
violent local storms.Summer showers are
occasional but in high intensity.Mostly
used
for
preparatory
cultivation
(summer
ploughing).Sesame
and

sorghum crops are sown sometimes.The
standing garden land crops get benefit from
hot weather rains.
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Withincreasing population the demand
for food and fibre per unit area are increasing
as a result the demand for chemical fertilizer
is also increasing for producing more yields
from limited area. The excessive use of
chemical fertilizer cause serious health
hazards as well as pollute the environment.
Therefore, in recent years many plant
extracts have been used in agriculture. Out of
these, use of natural seaweeds as fertilizer
has allowed the gradual substitution of
conventional synthetic fertilizers. These
natural fertilizers are biodegradable, non
toxic in nature, non-polluting and non
hazardous to human, animal and birds
(Dhargalkar and Pereira, 2005).
Seaweeds are macroscopic algae,
growing in intertidal and subtidal regions of
the sea, serve as an excellent source of food,
fodder, fertilizer and industrial raw material
VOLUME NO. 17, ISSUE NO.01

for the production of phycocolloids like agar,
algin and carragenan (Mohanty et al., 2013).
More than 15 million metric tonnes of seaweed
products are produced annually, a considerable
portion of which is used for nutrient supplements
and as biostimulants or biofertilizers in
agricultural and horticultural crop production.
Table.1 Nutrient composition of sea weed
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Plant growth
hormone

Reported genera

Auxins

Ascophyllum, Fucus,
Macrocystis, Laminaria,
Undaria

Cytokinins

Ascophyllum, Sargassum,
Fucus, Macrocystis, Ecklonia

Gibberellins

Cystoseira, Sargassum,
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Petalonia, Fucus,
Abscisic acid

Ascophyllum, Laminaria

Polyamines

Dictyota

Betaines

Ascophyllum,
Fucus,Laminaria

Methods of application
Seed Treatment
Presoaking of crop seeds in an aqueous
suspension of chemicals for 12-24 h is
practiced all over the world. The same
technique, also known as priming, could be
used for application of seaweed products to
seeds, usually at regular concentrations as
administered for other methods. Seed
treatment allows adsorption and absorption
of seaweed products on or into seeds. The
immediate effect should be noticeable upon
germination and seedling emergence. The
positive effects also follow subsequently in
the form of enhanced seedling vigour,
increased levels of resistance to pathogens,
increased chlorophyll content and reduced
levels of pathogenic inoculum on seeds.
Foliar Application
Foliar application of seaweed products is
the most common method used universally.
This method of application yields measurable
responses in growth and yield in a range of
crops including cereals, vegetables, legumes,
fruits crops, ornamentals and turfgrass. The
positive
responses
include
improved
flowering and fruiting capacity, enhanced
product quality and yield, improved
resistance to diseases, pest and abiotic stress.
The concentration of foliar applications
ranges from 0.2% to 1% and rarely exceeds
the limit. Grower normallyapply weekly to
fortnightly sprays through a high or low

volume sprayer.

Benefits
 Improves
plant
vigour,
root
development,
 Promotes earlier flowering, chlorophyll
synthesis
 Improves fruit set and uniformity of fruit
 Retards senescence,extends product
shelf life
 Improves nutritional quality
 Imparts stress tolerance, drought,
salinity and frost
 Alleviates disease, bacterial and fungal
 Assists in pest control of insects, soil
nematodes.(Craigie, 2011)
Conclusion
The use of seaweed extracts has been widely
reported to enhance the plant growth vigour and
productivity and improve resistance to pest and
diseases. In particular, the seaweed extracts
made from different raw materials, and by
different procedures are attributed with number
of beneficial effects such as increased nutrient
uptake, biotic and abitotic stress tolerance,
improvement in the quality of product and
improves microbes in rhizosphere region. Sea
weed extract application reduces soil pollution.
Further, seaweed extracts are considered an organic
farm input as they are environmentally benign and
safe for the health of animals and humans.
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a.

Bio-agents
These are natural organisms which are
helpful to the farmers and protect their crops
from the ravages of insect-pest/diseases.
These are also known as farmers’ friends,
crop defenders, natural enemies, eco-friendly
organisms, biological agents etc.
Biological control:
Control of insect-pest/diseases through
these bioagents constitutes biological control.
Bio-control of insect-pest/diseases is one of
the most important components of IPM.

b.

Types of Bio-agents:
Based upon the mode of action,
biological agents are differentiate into three
different categories i.e. Predators, parasitoids
and pathogens.
1. Predators: These are free living
organisms which prey upon other
organisms for their food. Adults as well
as immature stages of predators feed
upon different development stages (eggs,
larvae, pupae and adults) of other
organisms. Predators are often most
important
group
of
bio-control
organisms in crop ecosystem consuming
much prey during their life time. These
are most conspicuous and predominant
forms and sometimes confused with
pests. Examples are different species of
spiders, ladybird beetles, carabid beetles,
meadow grasshopper, crickets, dragon
flies, chrysopa, birds etc. It has been
found that 80-90 % eggs of certain
insects are consumed by predators.
2. Parasitoids: These are the organisms
which lay eggs inside/outside/ near the
bodies of their hosts and complete their
life cycles on the host bodies as a result
of which host die. Whereas predators
require several preys to complete their
development,
parasitoids
normally
require only one. Parasitoids are further
differentiated into different categories
based on development stages of their
hosts on which they complete their life
cycles. These are under:
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c.

d.

e.

f.
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Egg Parasitoids: These are organisms
which lay their eggs inside the eggs of
their hosts. Parasitoid eggs hatch inside
the host eggs consuming all eggs masses
as a result of which host eggs are
destroyed. Parasitoids are generally
more host specific than predators.
Example of egg parasites are different
species of Trichogramma, Telenomus,
Gonatoccrus, Oligosita etc.
Larval Parasitoids: These are the
organisms which lay their eggs on/inside
the larvae of their host. On hatching
from eggs immature parasitoids feed on
the larval bodies of their hosts as a result
of which host larvae die. Important
examples are larval parasitoids are
different species of Apanteles, Bracon,
Charops, Stenobracon etc.
Egg-Larval Parasitoids: These are the
organisms which lay their eggs inside the
eggs of their hosts, but the parasitoids
emerge from the host larvae not from
host eggs. Best example is that of C.
blackburni, which is an egg-larval
parasitoids of H. armigera and potato
tuber moth.
Pupal
Parasitoids:
These
are
organisms which lay their eggs inside the
pupae of their hosts. On hatching,
immature parasitoids feeds on body
content of hosts pupae as a result of
which pupae die. Examples are different
species of Brachymeria.
Larval-pupal Parasitoids: These are
the organisms which lay their eggs inside
the larval bodies of their hosts but the
parasitoids emerge from host pupae
instead from host larvae as a result of
which host pupae die; examples are
different species of Xanthopimpla, etc.
Adult Parasitoids: These are the
organisms which lay their eggs inside the
bodies of their hosts. On hatching
immature parasitoids feeds on the body
contents of their hosts as a result of
which hosts are killed. Examples are
different species of Haplogonatopus,
Pseudogenatopus
and
pipunculus
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(Parasitoids of hoppers).
Pathogens: These are micro-organisms
which infest and cause diseases in their
hosts as a result of which hosts are
killed. Major group of pathogens are
fungi, bacteria and viruses. Some
nematodes also cause diseases in some
insect-pests. Important examples of
entomopathogenic fungi are different
species of Hirsutella, Beauveria,
Nomurae and metarhizium which have
been reported to infest and kill large
number of insects in the fields. Best
example of antagonistic fungi is T.
harzianum and T. virde which have been
reposed quite effective against several
fungal diseases viz. damping off, root
rot, leaf blight, sheath blight, wilt etc.
Among
viruses,
most
important
examples are of Nuclear polyhedrosis
virus (NPV) and granulosis viruses.
Among bacteria, Bacillus thuringiensis
(B.t.) and B. popillae are very common
examples.
Diseases of pests can be mass multiplied
in the laboratory at a low cost in liquid or
powdered formulations that can be sprayed
like ordinary chemicals pesticides. These
formulations are known as bio-pesticides.
Types of Bio-control: Different type
of bio-control practices are categorized as
under:
1. Introduction: In this process, a new
species of bio agents is introduced into a
locality for its establishment against its
hosts. This is done only after through
laboratory examination and field trials
for its efficacy.
2. Augmentation: In this process , the
population of natural enemies already
present in the area is increased by
releasing either laboratory reared or field
collected bio-agents of same species in
such a manner as would require to
suppress the population in that area.
3. Conservation: This is most important
component of biological control and
plays a major role in pest suppression. In
this process, natural enemies present in
the nature are protected from being
killed. The different practices required to
protect the natural enemies are as below:

a.

3.
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b.

c.

d.
e.
f.
g.
h.

i.
j.

Collection of parasitized egg masses and
placing them in bamboo cage-cum-bird
perchers for allowing emergence of
parasitoids and withholding of pest
larvae.
Educating farmers through field days,
radio & TV to differentiate pests and
defenders and sparing the defenders
during field sprays.
Chemical spray should be adopted as last
resort and that too after observing pest
defender ratio and economic threshold
level.
Use of broad spectrum pesticides should
be avoided.
Only
selective
and
relatively
environmental friendly (REF) pesticides
should be used where necessary.
As far as possible strip or spot
application of pesticides be carried out.
Adjustment of time of sowing and
harvesting to avoid the peak season of
pest attack.
Growing trap crop on the borders of
main fields before the actual sowing of
crops to trap and develop natural
enemies.
Root dip/seedling treatment for gall
midge prone area.
Crop rotation and inter-cropping also
help in conservation of defenders.

Types of parasitoids on the basis of their
nature of habbit:
1. Solitary parasitoids: Are those parasitoids
which develop singly from their host bodies.
Mostly egg parasitoids are solitary in nature.
2. Gregarious parasitoids: Are those
organisms which develop on or outside the
bodies of their hosts.
3. Exoparasitoids: Those parasitoids which
develop on or outside the bodies of their
hosts.
4. Endoparasitoids: Those parasitoids which
develop inside the bodies of their hosts.
5. Hyperparasitoids:
These
are
the
parasitoids which develop in or on the bodies
of beneficial organisms. These are harmful to
the farmers as they destroy beneficial
organisms in nature.
Types of Parasitism:
1. Single Parasitism: It is a type of
48
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2.

3.

parasitism where hosts are parasitized
by a single species of parasitoid.
Multiple Parasitism: A type of
parasitism where hosts are parasitized
by more than one
species
of
parasitoids.
Super Parasitism: A type of
parasitism where number of eggs laid by
parasitoids in a
host body are in a
large number which unable to develop
into adults due to shortage of food
available.

Success stories of biocontrol in
India:
1. Apple wooly aphid and Sanjose
scale: These two dreaded pest of apple
plants are under check by three bioagents like Aphelinus mali, Syrphus
confrater, Chryspa scelestes, etc. in case
of apple woolly aphid and Encarsia
perniciosi, Aphytis spp., Chilocorus
bijugus, Pharoscymnus spp. Etc in case
of sanjose scale in apple growing states
of country.
2. Sugarcane pyrilla: There was a severe
outbreak of sugarcane pyrilla during
1972-73 in the states of Punjab, Haryana

3.

4.

5.

and U.P which was successfully controlled by
utilization of potential biocontrol agents like
egg parasitoid Tetrastichus pyrillae and
nymphal predator Epipyrops melanoleuca.
Water hyacinth: This weed is fully under
control in Southern state of India through its
two exotic phytophagous weevils i.e.
Neochetina eichhorniae and N. Bruchi.
Sugarcane
white
sooly
aphid
(Seratovacuna lanigera): Incidance of
this pest is now under check by its potential
natural enemies viz. Dipha aphidivora,
Chrysoperla spp., Coccinellid beetle, Syphid
flies and some Spider in the state of
Maharashtra and Karnataka where its
outbreak 2003-04 had caused considerable
economic damage to the farmers.
Helicoverpa armigera: Use of Nuclear
Polyhidrosis Virus has given considerable
success in control of this dread pest of cotton,
pulses, vegetable etc.
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Remote Sensing and Its Application in Agriculture
Varsha Pandey
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Introduction
Remote sensing term was first used in
the United States in the 1950s by Ms. Evelyn
Pruitt of the U.S. Office of Naval Research. It
is defined as the art and science of obtaining
information about an object or an area
without being in direct contact with the
object or obtaining information from a
distance. The sensors used are not in direct
contact with the objects or events being
observed. Therefore, there must be an
intervening medium through which the
information will travel from the objects or
events to the sensors. In remote sensing, the
electromagnetic radiation is normally used as
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an information carrier and the output is observed
in the form of a image from which useful
information is extracted by further analysis and
interpretation.

Principle of remote sensing
Electromagnetic radiation consists of
electromagnetic waves, which consists of an
electrical field (E) and a magnetic field (M). E is
in a direction perpendicular to the direction in
which the radiation is traveling and M is oriented
at right angles to the electrical field. Both E and
M travels at the speed of light. In the
electromagnetic spectrum, position of an
electromagnetic wave is characterized by either
its frequency or its wavelength. The propagation
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of electromagnetic radiations is according to
the basics of wave theory. When the
electromagnetic radiation encounters matter,
a number of interactions are possible.
Remote sensing detects the changes and
records it. The changes are seen in
magnitude, frequency, wavelength, direction
and polarization. Then, the interpretation of
this data is done.
The electromagnetic spectrum ranges
from the shorter wavelengths to the longer
wavelengths which are useful for remote
sensing. The most useful electromagnetic
radiation in remote sensing includes visible
light (VIS), near infra red (NIR) and
shortwave infrared (SWIR), to thermal
infrared (TIR) and microwave bands.

Types of remote sensing
 Remote sensing is divided into
active and passive remote sensing
based on the source of energy. In
passive remote sensing, there is no
personal source of energy. Sun is the
only source of energy. It makes use
of sensors which senses the
naturally reflected or emitted
electromagnetic radiations, such as
human eyes. In active remote
sensing, there is a requirement of
own source of energy. This energy is
directed on the target object and the
reflected energy from the objects is
detected, such as radar.
 On the basis of spectral regions of
electromagnetic radiation used,
remote sensing is categorized into
three parts i.e. Visible and reflective
infrared, Thermal infrared and
Microwave.
 Based on sensor platform used,
remote sensing is categorized into
Ground based, Airborne and satellite
based remote sensing.
 Based on number of spectral
spectral bands used, remote sensing
can
be
Multispectral
or
Hyperspectral.
Basic processes of remote sensing
 Energy source which provides the
electromagnetic energy.
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With the transmission of the energy
from the source to the target, there is an
interaction between radiation and the
atmosphere.
With the transmission of the energy to
the target through the atmosphere, there
is an interaction between the target and
the radiation.
After the reflection or emission of energy
by the target, there is transmission of
energy to the sensor for detection and
recording of
the electromagnetic
radiations.
The energy which is recorded by the
sensor needs to be transmitted in
electronic form to the receiving end
where the data are processed into an
image.
Interpretation and analysis of the image
is then done visually or digitally for
extraction of information.

Application of remote sensing in
agriculture
Remote sensing helps in objective and
accurate estimation of various crop parameters
which includes vegetative coverage and crop
productivity. The quantity of crop in a given land
over a given period of time can be predicted using
crop production models and thus, it can help in
yield assessment and crop area estimation. The
most commonly used indices to estimate the
vegetative coverage are NDVI (Normalized
Deviation Vegetative Index), leaf area index
(LAI), Temperature Crop Index (TCI), General
Yield Unified Reference Index (GYURI),
Advanced Normalised Vegetation Index and
Chlorophyll Index. These indices help in
assessment of crop productivity and vegetative
coverage.
Information related to nutrient stress, water
use efficiency, soil moisture condition and related
crop growth parameters can be obtained with the
help of remote sensing. It can also be used to
monitor the weather pattern or rainfall pattern of
a given area and drought patterns of an area
which helps in proper resources management.
The spectral reflectance in the visible region is
higher in the water stressed crop than the non
stressed plants. The various vegetative indices are
found to be lower for stressed and higher for non
stressed crops.
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Precision agriculture is a broad subject
which includes use of GIS (Geographic
Information System), GPS (Geographic
positioning system) and VRT (Variable Rate
Technology). Farm machineries are mounted
on by the sensors and there is a computer
which provides input recommendation maps
and thereby controls the application of
inputs based on the information received
from GPS receiver. The integration of GIS
and GPS with digital photogrammetry,
spatial and non spatial data and advanced
image analysis aids in soil maps generation,
assessment of soil degradation status and soil

survey. Remote sensing is also helpful for plant
breeding research. Thus, there are many
application of remote sensing in agriculture and
further remote sensing techniques can be applied
to explore more agricultural applications.
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Biofortified Vegetables: A Future Prospect
Subha laxmi Mishra*
Department of Vegetable Science, Orissa University of Agriculture & Technology, Bhubaneswar, 751003

India is one of the major developing
countries in the world with population of
almost 140 cores. The growth and
development of economy of the country is
mostly affected by increasing population,
inadequate food and nutrition, hunger,
malnourishment
of
vitamins
and
micronutrients. Vegetable being the cheapest
source of vitamin and minerals always top
the list when it comes to source of food.
According to FAO, in balanced diet, 300 g of
vegetables (125 g green leafy vegetables, 100
g of tubers and 75 g of other vegetables)
should be consumed daily. Consumption of
vegetable play important role in balance diet
as it contains phytochemicals, anti oxidant
etc. Increase in vegetable consumption
reduces various diseases like cardiovascular
problems, cancer, vitamin deficiency etc. The
diversified and highly nutritive vegetables
are of great importance in alleviating
malnutrition as it contributes several health
beneficial elements. All these compounds are
overly referred as nutraceuticals that makes
vegetables of crucial nutritional importance
in the prevention of malnutrition and various
diseases. Considering the importance of
nutraceuticals there is always a scope to
increase the amount in vegetable through
various crop improvement method.
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Bio-fortification refers to boost the
bioavailable mineral and nutrient content of food
crops. Increase efficiency of crop species
especially vegetables should be done at genetic
level. Biofortification provides a comparatively
cost-effective, sustainable, and long-term means
of delivering more micronutrients in relatively
remote rural areas where vegetable is the staple
food.

Methods of Biofortification
Biofortification in vegetable can be achieved
through three methods
1. Agronomic Practices- This method includes
application
of
different
types
of
micronutrient fertilizers such as foliar
application of Zn SO4, soil application of
Iodine and Selenium. These help to increase
the nutrient content in edible part of
vegetables.
2. Conventional Breeding- In this approach
there is huge scope of exploitation of the
local land races, wild types, wild relatives
which may have the staple gene that is
directly related to increase the nutrient
content. This character can be brought
through procedure such as backcross
method, hybridization, heterosis breeding
etc.
3. Genetic
engineering:
Intervention
of
biotechnological approaches provides vast
51
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opportunities to develop biofortified
vegetables. Development of genetically
modified which favors plant breeder to
incorporate desired gene in to a elite
cultivar which facilitate both yield as well
as quality attributes. Adaptation of
marker assisted selection (MAS), QTL

mapping enable quick identification of genes
which are essential for high vitamin and
mineral content. Many vegetable crops have
been genetically modified to improve traits
such as higher nutritional status or better
flavor, less bitterness, slow ripening and
reduced anti-nutritional factors.

Biofortified Vegetables and Countries-Release Schedule
Targeted
Vegetables
Leading
Nutrient
country
institutions
Sweet potato

Provitamin A
Carotenoids

Bean

Iron (Zinc)

Cassava

Provitamin A
Carotenoids
Provitamin A
Carotenoids, Iron
Iron, Zinc

Cowpea
Irish potato
Pumpkin

Iron
Provitamin A
Carotenoids

Uganda
Mozambique
Brazil
China

First release
year

CIP, NaCCRI
CIP
Embrapa
Institute of Sweet
Potato, CAAS
Rwanda, DR Congo CIAT, RAB, INERA
Brazil
Embrapa
DR Congo
CIAT
Nigeria Brazil
Nigeria, Kenya
Donald Danforth
Plant Science Cente
India,
G.B. Pant
Brazil
University
Embrapa
Rwanda, Ethiopia
CIP
Brazil
Embrapa

2007
2002
2009
2010
2012
2008

2017
2008
2008

2015

( Jena et al., 2018)
Recently in India three biofortified
varieties of cauliflower and sweet potato have
been released.






Cauliflower variety – Pusa Beta
Kesari 1, developed by ICAR-IARI,
New Delhi. It contains high β
carotene (8.0 – 10.0 ppm) in
comparison to negligible β carotene
content in popular varieties.
Sweet Potato variety- Bhu Sona
developed by ICAR-Central Tuber
Crops
Research
Institute,
Thiruvananthapuram, Kerala. It
contains high β-carotene (14.0
mg/100 g) content as compared to
2.0-3.0 mg/100 g β- carotene in
popular varieties
Sweet Potato variety- Bhu Krishna
developed by ICAR-Central Tuber
Crops
Research
Institute,
Thiruvananthapuram, Kerala. It
contains high anthocyanin (90.0
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mg/100g) content in comparison to
popular varieties which have negligible
anthocyanin content.
Several researches are going on to develop βcarotene rich cassava, iron and protein rich
potato, iron and zinc rich beans and cow pea etc.
The development of such vegetable varieties will
help to fight against malnutrition in rural
community in future and provides a wider scope
in field of crop improvement.
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Coconut Planting Material
Coconut ( Cocos nucifera L.) is a
continuous fruiting perennial tropical fruit
and oil crop that is mainly cultivated in the
humid and sub-humid coastal tropics. It is a
perennial multipurpose palm with great
importance in sustaining the life of the
people who grow them for various
economical uses. Hence, the coconut palm is
endearingly called ‘kalpavriksha’ meaning
the tree of heaven/ tree of life, efforts
have been made to sustain its production to
fulfill the demands of the people. In this
regard, coconut genetic resources have been
widely
exploited
through
selection,
hybridization for a number of desirable traits
that resulted in the development of many
productive varieties. With increasing demand
from the coconut sector, particularly the
nontraditional coconut products, it is indeed
crucial to identify and screen the potential
varieties. It has been selected to a certain
extent in the course of ages, by using the
fruits of high yielding trees for propagation.
Seed Selection
 Gardens should have palms with a
high proportion of heavy bearers but
it should be kept in mind that this
must not be from very favorable
conditions Garden should be free
from the pest and disease incidence.
 Trees growing closer to households,
cattle shed, compost pits should be
avoided.
 Certain centers are well known for
good quality seed nuts and seedlings
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Selection of Mother Palm
For production of quality planting materials
it is essential to have good quality mother palms
of the desired varieties. In the absence of
commercially viable vegetative propagation
techniques only seed propagation is possible.
Therefore mother palm selection is a key factor in
planting material production of coconut.
The important features of superior
mother palms are:
 Tree should be regular bearing: A good
regular bearing mother palm produces
on an average one leaf and an
inflorescence in its axil every month. So,
there will be twelve bunches of varying
stages of maturity at any one time with
strong bunch stalks. Avoid trees
producing habitually barren nuts.
 Straight stout trunk with even growth
and closely spaced leaf scars.
 Crown should be Spherical or semi
spherical in shape.
 High rate of leaf (more than 30 fully
opened leaves) and spathe production
(12 inflorescences)
 Short and stout petiole and wide leaf
base firmly attached to the stem,
 Short and stout inflorescence stalk with
bunches, preferably resting on the leaf
petioles of the lower whorl and more
number of female flowers (>25)
 The age of the palm chosen be middle
age i.e., from 25 to 40 years. Even trees
with 15 years age can be selected, if it is
high yielding and has stabilized
yield.(e.g., Chowghat dwarf). Avoid
palms that are above 60 years.
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High yielding mother palms giving
not less than 100 nuts/palm/annum
under irrigated condition (70-80
nuts/annum
under
rainfed
conditions) should be chosen for
collecting seednuts
Husked nuts should weigh not <
600 g.
Mean copra content should be 150
g/nut or more
Free from pest and diseases.

Avoid the palms which are
 Long, thin and pendulous inflorescence
stalks
 long, narrow, small sized or barren nuts
 Alternate bearing tendency also should
be avoided.
 Shedding of immature nuts in large
numbers and
 Palms are grown under favorable
environmental conditions. E.g. Trees
near manure pits.
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Agriculture
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Insect attack has become a serious
agricultural
problem
responsible
for
reductions in crop productivity. Each year,
an estimated 25% of the food crop is
destroyed by insects. Plants confront pests by
producing secondary metabolites such as
terpenes, phenolics, nitrogen and sulfurcontaining compounds that either kill or
retard its development. The development of
insect-resistant crops is a major success in
agriculture to reduce the use of pesticides,
improve quality and yield and decreases
production costs. Plant genetic engineering
technology offers the opportunity to develop
insect-resistant crops by the insertion and
expression of genes showing resistance to
insect pests. Such insect-resistant crop
varieties can be generated for economic
importance by the use of either delta
endotoxin coding sequences obtained from
Bacillus thuringiensis bacterium or genes
encoding lectins or enzyme inhibitors
derived from plant species. It is now possible
to decrease environmental pollution and
increase crop productivity by cultivating crop
varieties resistant to insect pest. This review
focuses mainly on the development of insectresistant crop varieties, techniques involved
in their generation, and various other
mechanisms responsible for the development
October, 2020

of resistance against insects in plants.

Plant Breeding for Insect resistance
Insects are important causal factors of biotic
stress in crop plants and its attack all the crop
plants and lead to considerable losses in yield as
well as quality. Insect attack leads to various
types of damages in crop plants such as (1)
Reduction in plant growth or stunting (2)
Damage of vegetative and reproductive parts (3)
Premature defoliation, and (4) Wilting of plants.
alongwith cause damge to plant they are also
responsible for transmission of various diseases
various.
Methods of insect control
1. Biological method- when insects are
controlled by use of predators, parasites of
insect pests, botanical pesticides such as
Neem, Datura, Ipomea in the form of leaf
extracts and by use of resistant varieties
called biological method of insect control. It
is cheap and does not have any adverse effect
on the ecosystem but lesser effective than
chemical method of insect control.
2. Chemical
method
-When various
chemicals are used to controlled insect it is
called Chemical method of insect controlled.
It is more effective than biological method
but increases cost of cultivation, reduces
54
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3.

population of predators, parasites of
insect pests, leads to environmental
pollution and development of pesticides
resistant biotypes of insects.
Genetic resistance- Genetic resistance
refers to the ability of some genotypes to
give higher yields of good quality than
susceptible varieties at the same initial
level of insect attack under similar
environmental conditions. It is the
cheapest and the best method of insect
control in crop plants.

Mechanisms of Insect Resistance:
There are four mechanisms of insect
resistance, viz (1) no preference (2)
antibiotics, ( 3) tolerance and (4) avoidance
or escape. The first three mechanisms were
given by Painter (1951) and the fourth one
was added subsequently. A resistant variety
may have one, two or more of these
mechanisms. In some cases, non preference
is so strong that insects migrated from
resistant plants, for example aphid resistance
in raspberry. In other cases, insects do not
walk away from resistant plant aphid
resistance in Sugarbeet. The degree of non
preference varies from species to species.
1. Non preferenceNon preference refers to various features
of host plant that make the host undesirable
and unattractive to insects for food, shelter,
or reproduction. Various plant characters
which are associated with non preference
include colour, light penetration, hairiness,
leaf angle, odour and taste. For example
a. In maize and sorghum resistance to
grass hoppers appears to be related
to differences in taste.
b. In pea, yellow green genotypes are
less preferred by pea aphid than blue
green genotypes.
c. In cotton red plant body, smooth
leaves, okra, leaf, open canopy,
nectarilessness,
fregobract,
thickness and hardness of boll rind
and long pedicel are examples of
non preference to bollworms, and
hairiness of leaf and stem is no
preference for jassids. This type of
insect resistance is also known as
non acceptance and antixenosis.
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2. Antibiosis:
Antibiosis refers to the adverse effect of host
plant on the development and reproduction of
insect pests which feed on resistant plant.
Resistant plants retard the growth and rate of
reproduction of insect pest. In some cases,
antibiotics may lead even to death of an insect.
An antibiotic is considered as the true form of
resistance to insect pests. In cotton, antibiotics is
related with high level of gossypol, tannins,
heliocides and silica contents, antibiotics may
involve
morphological,
physiological
and
biochemical features of the host plant.
3. Tolerance:
Tolerance refers to the ability of a variety to
produce greater yield than susceptible variety at
the same level of insect attack. In other words, a
tolerant variety will give higher yield than
susceptible one despite the insect attack. The
tolerance is measured in terms of rejuvenation
potential, healthy leaf growth, flowering
compensation potential and superior plant
vigour. Hybrid cottons, by virtue of their very
high potential, show tolerance to insect pest.
Tolerant cultivars have greater recovery of
damaged parts than susceptible ones.
4. Avoidance:
Avoidance refers to escape of a variety from
insect attack either due to earliness or its
cultivation in the season where insect population
is very low. For example, early maturing cotton
varieties escape pink bollworm infestation which
occurs late in the season. Avoidance is also an
effective means of protecting crop from the
damage of insect pests.

Factors of insect Resistance
Insect
resistance
may
involve:
1.
Morphological 2. Physiological 3. Biochemical
features of the host plant
1. Morphological features:
Morphological factors like hairiness, colour,
thickness and toughness of tissues etc. are known
to confer insect resistance. For example (a)
Hairiness of leaves: it is associated with
resistance to many insect pests leaf beetle in
cereals, in cotton to Jassids , in turnip to turnip
aphid. (b) Colour of plant: Color may contribute
to non preference in some cases. For example :
Red cabbage, Red leaved brussel’s sprouts are
less favored than green varieties by butterflies
and certain Lepidoptera for oviposit ion. Boll
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worms prefer green cotton plants to red ones.
(c) Thickness and Toughness of plant –
Tissues prevent mechanical obstruction to
feeding and oviposition and thereby lead to
non-preference as well as antibiosis
2. Physiological Factors:
Osmotic concentration of cell saps,
various exudates etc may be associated with
insect resistance. For example (a)Leaf hairs
of some solanum sps. secrete gummy
exudates
in
which
aphids
and
coloradobeetles get trapped. (b) Exudates
from secondary trichomes of Medicago
disciformis leaves have antibiotic effects on
alfalfa weevil. (c)High osmotic concentration
of cell sap is associated with Jassid resistance
in cotton.
3. Biochemical Factors:
Several
biochemical
factors
are
associated with insect resistance in many
crops. It is believed that biochemical factors
are more important than morphological and
physiological factors in conferring nonpreference and antibiosis. For example (a)
High concentrations of gossypol is associated
with resistance in several insect pests in
cotton. (b) In rice high silica content in
shoots gives resistance to shoot borer.

Genetics of Insect Resistance
Insect resistance is governed by one or
few major genes or by many gene each gene
having minor and cumulative effect on
resistance.
1. Oligogenic Resistance - Resistance may
be conditioned by the dominant or the
recessive allele of the concerned gene.
The differences between resistant and
susceptible plants are generally large and
clear-cut. In several cases, resistance is
governed by a single gene (monogenic
resistance) Eq. In wheat to green bugs,
in cotton to Jassids, in apple to woolly
aphids and in rice to plant & leaf hopper.
2. Polygenic Resistance: It is governed by
several genes, each gene producing a
small and usually cumulative effect. Such
cases of resistance (a) Involve more than
one feature of the host plant (b) Are
much more durable than the cases of
oligogenic resistance. (c) Difference
between resistance and susceptible
October, 2020

3.

plants are not clear cut (d) Transfer of
resistance is much more difficult. Examples
for polygenic resistance (i) In wheat to cereal
leaf beetle (ii) In alfalfa to spotted aphid (iii)
In rice to stem borer (iv) In maize to ear
worm and leaf aphid.
Cytoplasmic resistance: resistance governed
by genes present in cytoplasm of cell. For
example in maize for European corn borer
and in lettuce for root aphid.

Sources of Insect Resistance
1. Cultivated variety: Resistance to many insect
pests may be found among the cultivated
varieties of the concerned crop. Varieties SRT
1, Khandwaz, DNJ 286 and B 1007 of G.
hirsuturn are good sources of resistance to
Jassids.
2. Germplasm collection : Resistance to many
insect pests may be found among Germplasm
collection of the concerned crop. Eg. (i) In
apples for rosy apple aphid, green apple,
apple maker and apple saw-fly. (ii) In cotton,
several strains resistant to Jassids.
3. Related wild species: Resistance to many
insect pests may be found among Related
wild species of the concerned crop. Eg. (i)
Resistance to both the species of potato
nematodes has been transferred from
Solanum vernei to potato (ii) Jassid
resistances is known in wild relatives of
cotton G. tomentosum, G. anomalum and G.
armourianum
4. An unrelated organism : It is done through
recombinant DNA technology (a) The ‘Cry’
gene of Bacillus thuringiensis is the most
successful example. Other genes of
importance are the (b) Protease inhibitor
encoding genes found in many plants eg. the
cowpea pea, trypsin inhibitor (cp TI) gene.
Breeding Methods for Insect Resistance
 Introduction: Introduction refers to
taking of genotype or group of genotypes
of plant into a new area or region where
they are not grown before. Eg.
Phylloxera vertifoliae resistance grape
root-stocks from U.S.A. into France.
 Selection : Eg.1) Resistance to potato leaf
hopper 2) Resistance to spotted alfalfa
aphid 141
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Hybridization: Pedigree breeding for
oligogenic characters and Back
crossing for Polygenic characters
Genetic
Engineering
:
B.
theningiensis (cry gene) resistance
in maize, soybean, cotton etc.

Practical Achievements in Insect
Resistance
Breeding Insect resistant varieties have
been developed in many crops. For example
 Phylloxera resistant varieties of
grapes have been developed in
France through the use of resistant
root stocks introduced from U.S.A.
 More than 23 Hessain fly resistant
varieties of wheat have been
developed in USA.
 Stem sawfly resistant variety
‘Rescue’ with solid stem of wheat
was released in Canada. This variety
is successfully grown in stem sawfly
prone areas in USA and Canada.
 In Maize, resistant varieties to rust
have been released and maize rust is
no longer a serious disease in U.S.A.
 Barley variety ‘Will’ resistant to
green bugs has been developed in
USA. Cultivation of this variety has








reduced the population of greenhouse to
50%.
In Alfalfa varieties ‘Cody’, Mopa and Zia
developed in USA, are resistant to
spotted alfalfa aphid.
In Oat variety, ‘Greta’ developed in
Belgium is resistant to stem eelworm.
In cotton varieties, B-1007, SRT-1,
Khandwa-2, DHY 286, PKV 091, evolved
in India are resistant to Jassids. These
varieties are successfully grown in
Central India.
In Cotton whitefly tolerant varieties,
Kanchana, Supriya and LK-861 are
developed. Insect resistant varieties have
been developed in many other crops.
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30. PLANT PHYSIOLOGY

Physiological Response of Crop Plants to Carbon
Dioxide
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Plant physiology gives an account of the
different parts of the plant and their
functioning. It helps to analyze plant
processes such as mineral nutrition,
photosynthesis, respiration and finally plant
development and growth. Ecosystem consists
of plants and it’s relation with various biotic
and abiotic factors. The abiotic factors
include water, CO2, light and nutrients.
Although much less abundant than
nitrogen and oxygen in Earth's atmosphere,
carbon is the backbone of life on earth.

VOLUME NO. 17, ISSUE NO.01

Carbon dioxide is an important greenhouse gas
that helps to trap heat in our atmosphere.
Without CO2, our planet would be inhospitable.
Carbon is an essential element in the bodies of
living organisms. It is also economically
important to modern humans, in the form of
fossil fuels.

Metabolic pathways
Plants have to undergo various metabolic
pathways in order to complete their life cycle.
Carbon dioxide plays an important role in
accomplishing these activities. These metabolic
57
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pathways are photosynthesis metabolism and
cellular respiration. In photosynthesis,
carbon dioxide has a role in Calvin cycle
which is a light independent reaction. Cycle
uses carbon dioxide acquired from the
atmosphere. Hydrogen from NADPH, carbon
from carbon dioxide and oxygen from water
combine to form the glucose molecules
denoted as C6H12O6.
Cellular respiration is the second
metabolic activity involving carbon dioxide.
Plants use cellular respiration to convert
carbohydrates into energy, and this process
occurs in the cell’s cytoplasm. Kreb’s cycle is
the process in cellular respiration where
carbon dioxide is released. In Kreb’scycle, the
acetyl group from acetyl CoA is attached to a
four-carbon
compound,
oxaloacetate
molecule to form a six-carbon citrate
molecule. Through a series of steps, citrate is
oxidized, releasing two carbon dioxide
molecules for each acetyl group fed into the
cycle.

Modes of CO2 assimilation
There are three ways to assimilate
carbon dioxide from the atmosphere by the
plants. It is this pathway that determine how
efficiently the carbon dioxide is taken up by
the plants and
also
indicate the
photosynthetic efficiency and productivity of
each plant type. The different modes are C3
cycle or Calvin Benson cycle, C4 cycle or
Hatch & Slack cycle and CAM pathway.
CO2
acceptor
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(dark)
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ple
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Photorespiration
The process of light-dependent uptake of
molecular oxygen concomitant with release of
carbon dioxide from organic compounds. It is
seen in C3 plants. When the CO2 concentration in
the chloroplasts drops below, the catalyst rubisco
that helps to fix carbon begins to fix oxygen
instead.
Stomatal role in carbon dioxide uptake
Stomatal conductance is sensitive to
atmospheric CO2 concentrations, since the rate of
photosynthesis that can be performed by the
plant, depends on how much carbon and
moisture is available. On an annual basis 300 x
1015 g of carbon pass through stomata (40% of the
carbon in the atmosphere) and 120 x 1015 g are
assimilated as gross primary production (Ciaiset
al., 1997). If carbon dioxide concentrations inside
the leaf start to fall, the plant will open its
stomata so that more CO2 can enter, even under
dry conditions when the stomata would
ordinarily be closed. Stomata is nature’s CO2
meter.Guard cells form epidermal stomatal gas
exchange valves in plants and regulate the
aperture of stomatal pores in response to changes
in the carbon dioxide concentration in leaves.
Moreover, the development of stomata is
repressed by elevated CO2 in diverse plant
species. Evidence suggests that plants can sense
CO2 concentration changes via guard cells and
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mesophyll tissues in mediating stomatal
movements.

to the hydroxide group attached to the zinc.
Therefore, this causes the electron-rich hydroxide
ion to attack the CO2 thereby creating a
bicarbonate molecule.
Carbon dioxide is an important abiotic factor
that affect the plant metabolic activities. Without
it, plants cannot feed the consumer world. In the
present situation, carbon dioxide concentration is
increasing at an alarming rate, an understanding
of role of this gas in crop physiology is important.

Role of carbonic anhydrase enzyme
in CO2 signaling
Carbonic anhydrase is a ubiquitous zincmetallo enzyme important for photosynthesis
because of its property to convert CO2 to
HCO3 reversibly. Carbonic anhydrase
enzymes functioning in guard cells have been
shown to be important for the rapid wild type
stomatal movement response to changes in
CO2 levels. It is one of the fastest enzymes
known for hydrating 106 molecules of CO2
per second. The rate of reaction of this
enzyme is typically limited by the rate of
diffusion of its substrates. This enzyme
provides the supply of carbon dioxide to the
phosphoenol pyruvate carboxylase in C4 and
CAM plants andRuBisCO in C3plants. The
carbonic anhydrase active sites contain a zinc
ion. The active site of the enzyme contains a
specific pocket for CO2 which brings it closer
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Hydroponic Green Fodder Production
K. Saimaheswari
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sustainable and economical dairy farming.
However, various constraints faced by the dairy
farmers for production of green fodder like
1. Small land holdings,
2. Unavailability of land for fodder
cultivation,
3. Scarcity of water or saline water,
4. Non availability of good quality fodder
seeds,
5. More labour requirement, requirement of
manure and fertilizer,
6. Longer growth period (45-60 days),
fencing to prevent fodder crop from wild
animals, natural calamities etc.
7. Non-availability of constant quality of
fodder round the year.
Due to the above constraints and the
problems hydroponics is now emerging as an
alternative technology to grow fodder for farm
animal.

Introduction
Forages and livestock are the integral part
of the Indian agricultural system. Indian
agricultural system. India is the largest
livestock holder in the world ranks first in milk
production. At present, India faces a net deficit
of 35.6% green fodder, 10.95% dry crop
residues and 44% concentrate feed ingredients
and the demand for green and dry fodder will
reach to 1,012 and 631 million tonnes by the
year 2050. The increase in the livestock
population along with the intensive rearing
system has resulted in the increase demands
for feeds and fodder in the country. The feed
scarcity has been the main limiting factor in
improving the livestock productivity (Brithal
and Jha, 2005).
Limitations with conventional fodder
production
Feeding of quality green fodder to dairy
animals could play an important role in
VOLUME NO. 17, ISSUE NO.01
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are also consumed along with the shoots of the
plants without any nutrient wasting.
Sometimes, animals take the leafy parts of the
hydroponics fodder and the roots portions are
not consumed which can be avoided by mixing
the hydroponics fodder with the other
roughage components of the ration.
Separate fodder matting into small pieces
prior feeding to milch animals. It is highly
succulent and relished by dairy animals. Based
on protein content, it is advised to feed7-8 kg
hydroponics maize green fodder to replace one
kg concentrate mixture. As it is highly
succulent, it is recommended to offer
maximum 20 kg hydroponics green fodder per
day per animal. Feeding mixture of
hydroponics green fodder with other dry and
green fodders to dairy animals is beneficial.
Characteristics of hydroponic green
fodder:

Hydroponic green fodder technology
Hydroponics is the state of the art
technology that has revolutionized the green
fodder production in the 21st century
Hydroponics is produced in greenhouses under
controlled environment within a short period
(Sneath and McIntosh, 2003). A greenhouse is
a framed or inflated structure covered with a
transparent or translucent material in which
the crops could be grown under the conditions
of at least partially controlled environment.
The main objective of hydroponic fodder
production is to feed livestock “FRESH GREEN
FODDER GRASS”
Principle involved in technology
 It is based on the theory that all the
factors of plant growth naturally
supplied by the soil can be coordinated
artificially by the use of water and
chemicals into a crop production
method
 It involves supplying grain with
necessary moisture and nutrients, to
enable germination and plant growth
in the absence of a solid growing
medium
 There are several chemical and
structural changes that take place
within the grain through the growing
process.

Rich in vitamins, minerals, enzymes.
85% to 90% digestible protein
High quality protein
High energy content
High in moisture content that prevents
colic.
Feeding of hydroponics fodder increased
the digestibility of the nutrients of the ration
which could be attributed to the tenderness of
the fodder (Reddy et al., 1988). The
digestibility of the nutrients of the hydroponics
fodder was comparable with the highly
digestible legumes like berseem another
clovers.






Need for hydroponic green fodder
production
1. Small land holdings amongst dairy farmers
2. Non availability of fertile land for fodder
production
3. Irrigation and land preparation resources
are limited.
4. Limited area for fodder production.
5. Destruction of fodder by stray cattle’s and
wild animals.
6. High labour intensive for sowing to
harvesting.
7. Lack of role of youth in dairy farming.
8. Demand of green fodder is very high
against existing availability of the fodder.
9. Poor awareness in rural communities.

Advantages of hydroponic fodder
technology
Conservation of water:
It requires just 2- 3 litres of water to
produce one kg of lush green fodder. Water left
over in hydroponics is recycled to grow the
fodder.
Land
Hydroponics
green
house
requires
marginal land to erect the system ie 10 mts x
4.5 mts land for 600 kg green fodder / day/
unit, in comparison to one hectare land for
conventional green grass field..
Reduced labour requirement
In conventional fodder production requires

Feeding value of hydroponic green
fodder
Hydroponics fodder is palatable and the
germinated seeds embedded in the root system
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continuous intense labour for cultivation to
harvesting of the grass, but in hydroponics
labour required is 2- 3 hours day-1 only.
Reduction in growth time of green
fodder:
To obtain nutritious fodder requires just
over 7 days from seed germination to fully
grown plant of 25 – 30 cm height. Biomass
conversion ratio is as high as 7-8 times to
traditional fodder grown for 60-80 days.
Green fodder round the year
Technology is capable to make provision
for the green fodder round the year, as per
demand .Constant supply can be organized
irrespective of rain, storm, sunshine or
drought.
Increasing of nutritive value of fodder
Through hydroponics it is possible to
enhance the nutritive value by adding
additional growth promoters, nutrients, etc to
have quality milk from the dairy animals.
Natural feed for animals
Growing of green fodder through
Hydroponics is completely by natural source.
No pesticides are used in green fodder
production that could contaminate milk and
milk products. It can be treated as “organic
green fodder”.
Enhancement of milk production:
By providing green fodder to milch animals
it can compensate the concentrate feed so as to
have economically viable milk producing
industry.
Minimizing loss of fodder
Green fodder produced from hydroponics
will be fully utilized as there won’t be loss of the
fodder during feeding as compared to wastages
of chopped traditional grasses during
consumption by the animal.

the nutrient solution, transfer the grain to the
trays, load the trays onto the shelves, check the
fodder daily for growth, remove the sprouted
grain from the trays, wash and sterilize the
trays, and feed the fodder to the livestock.
Automation will reduce labour requirements,
but may substantially increase investment cost.
Higher energy requirement
In order to create a controlled growth
environment, it can require considerable
energy to grow hydroponic fodder. Solar power
could be used to provide electricity, especially
in remove, rural area or third countries

Conclusion
Feed scarcity has been major limiting
factor in improving livestock productivity with
limited land allocation, water scarcity. In this
situation, hydroponics is emerging as
alternative
technology.
Production
of
hydroponics fodder in low cost green houses
with home- grown grain is very promising
technology .Production of hydroponics fodder
in low cost green houses with home- grown
grain is very promising technology
Future prospects of research
Need to develop specific low-cost devices
for production of hydroponics fodder under
given local conditions.
Evaluation of different types of seeds with
regards to their suitability for biomass
production and nutrient contents.
Development of feeding strategies with
respect to hydroponics fodder under different
agro climatic conditions.
Studies on the aspect of sanitation measure
and anti quality factor if any is also an
important area
There is a further need to standardization
of optimum temperature, humidity, soaking
time , mineral and light requirement.

Challenges of hydroponic fodder
technology
Mold growth
One of the biggest challenges to producing
hydroponic
green
fodder,
especially
commercial quantities, is mold. Moldy sprouts
can decrease animal performance and results
in animal deaths.
Higher labour requirement
Time is needed to soak the seed, make up

VOLUME NO. 17, ISSUE NO.01

References
Brithal, P.S. and Jha, A.K. 2005. Economic
losses due to various constraints in dairy
production in India. Indian Journal of Animal
Sciences.75 (12): 1470-1475.
Reddy, G.V.N., Reddy, M.R and Reddy,
K.K. 1988. Nutrient utilization by milch cattle
fed on rations containing artificially grown
fodder. Indian Journal of Animal Nutrition. 5
(1): 19-22.

61

October, 2020

ISSN No.:2321-7405

Sneath, R and Mclntosh, F. 2003. Review
of hydroponic fodder production for beef cattle.

Queensland Government, Department
Primary Industries, Dalby, Queensland.

of

32. HORTICULTURE

Precooling - its Uses in Flower Crops
Mangaiyarkarasi R1, Arunkumar P2, Latha3 and Anitha4
1,3,4

2

PhD scholar, Tamil Nadu Agricultural University, Coimbatore, Subject Matter Specialist (Agricultural
Meteorology), KVK, Aruppukottai

Introduction
Precooling is the rapid removal of field
heat from freshly harvested produce before
shipping, storage, or processing.Prompt
precooling inhibits growth of microorganisms
that cause decay, reduces enzymatic and
respiratory activity, and reduces moisture loss.
Thus, proper precooling reduces spoilage and
retards loss of pre harvest freshness and quality
(Becker and Fricke 2002). Precooling can be
done
by
various
methods,
including
hydrocooling, vacuum cooling, air cooling, and
contact icing. These methods rapidly transfer
heat from the commodity to a cooling medium
such as water, air or ice. Cooling times from
several minutes to over 24 hours may be
required.
Efficient precooler operation involves

proper
sizing
of
refrigeration
equipment to maintain a constant
cooling medium temperature,
 adequate flow of the cooling medium,
and
 proper product residence time in the
cooling medium.

Hydrocooling
 Commodities are sprayed with chilled
water, or immersed in an agitated bath
of chilled water. Hydrocooling is
effective and economical
 Hydrocooling is rapid because the cold
water flowing around the commodities
causes
the
commodity
surface
temperature to essentially equal that
of the water (Ryall and Lipton 1979).
 Thus, the resistance to heat transfer at
the commodity surface is negligible.
Vaccum cooling
 Vacuum Cooling is the fastest method,
capable of handling large volumes in
short periods of time, with reduced
spaces, and independent of packing
method.
 Vacuum precooling is based on the
principle that water evaporates
spontaneously under low vacuum
conditions.
 The vacuum causes a small amount of
humidity from the surface of the
product to evaporate.
 The latent heat is released with the
water vapor, and lowers the
temperature of the produce.
 Vacuum cooling is adequate for
products with a high surface area to
mass ratio (to easily release humidity),
such as flowers.
 Hydrovac is a different method, based
on spraying some moisture inside the
vacuum room, just before the cooling
process starts. The resulting uniform
water dispersion helps reducing the
water loss.

Precooling
 Reduces respiration rates.
 Reduces
growth
of
decaying
microorganisms.
 Reduces transpiration and moisture
loss.
 Reduces
ethylene
release
and
increases tolerance to it.
 Reduces physical damage.
 Reduces waste of vase life during
transportation and storage.
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Room cooling
 Low cost, Slow method, 10 to 13°C
 Space between stacks of boxes – air
circulate

CO2 (dry ice) can produce `boiling'
temperatures of -196 and -78˚C,
respectively.
In cryogenic cooling, the produce is
cooled by conveying it through a
tunnel in which the liquid nitrogen or
solid CO2 evaporates.



Packing icing
 Ice not only removes heat rapidly absorb heat as it melts.
 Liquid-icing distributes the ice
throughout the commodity – cheapstored for daytime use.
 Top ice- during transport to maintain
high RH

Precooling in flowers
Pre-cooling temp. (o
C)
Rose
1-3
Anthurium
13
Gerbera
4
Dendrobium
5-7
Carnation
0.5-1
Chrysanthemum 05-4
Cymbidium
0.5-4
Gladiolus
4-5
Bird of Paradise 7-8

S. No Crop
1.
2.
3.
4.
5.
6.
7.
8.
9.

Forced air cooling
 It is adaptable to wide range of
commodities
 Faster than room cooling
 Direct contact with product
 Static pressure needed to produce
airflow
 Produce can be cooled by a variety of
different
forced
air
cooling
arrangements.
 These include
o air circulated at high velocity
in refrigerated rooms,
o by forcing air through the
voids in bulk products as it
moves through a cooling
tunnel
on
continuous
conveyors, and
o by encouraging forced air flow
through packed produce by
the
pressure
differential
technique..
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market for few speciﬁc applications, but this
is meagre to resolve huge pile of existing and
ever rising problems in agriculture. There is
still a lot of scope for improvement in limit of
detection, sensitivity, speciﬁcity, electrode
design, matrix fabrication and costs and
feasibility to be used in ﬁeld. Although,
nanomaterials have been found to be the
most suitable matrices for biosensor
fabrication as compared to conventional
matrices, these are generally found to be
suﬀering from many problems due to which
their commercialisation is still a great
challenge. Since biosensors can be used as oﬀ
line, on-line or in vivo device in agriculture.
As sample matrix is a complex medium and
has many chemicals, biosensors are subject
to interference from these chemicals.
Interference is especially problematic in
agricultural samples due to electrochemical
perturbations
produced
by
molecule
metabolites, proteins, macromolecules and
cells in animal as well as plant derived
samples (Noor Aini et al., 2016).
Various naturally occurring complex
biochemical reactions in these samples can
modify the chemical composition of samples
further
inﬂuencing
the
biosensor
performance via aﬀecting the activities of
biomolecules. In order to reduce effects due
to interferents, sample pretreatment is one of
the approaches that are usually followed.
Processes
such
as
extraction,
preconcentration, ﬁltration and derivatization
are helpful in improving the reliability and
sensitivity of the biosensors. But most of the
applications in agriculture demand usage of
biosensors directly in ﬁeld. In agricultural
samples there are chemicals that may cause
biofouling and passivation (Xiang et al.,
2018). Biofouling is a major problem in
implantable biosensors although selecting an
optimized operating voltage can reduce it.
Shelf life and operational stability both are
crucial in biosensor development and
depends mainly upon biomolecule stability.
In most of the cases, denaturation and
deactivation of protein molecules cause
reduced
shelf
life
of
biosensor.
Immobilization, deposition technique and
cross linking mechanisms all contribute to
operational stability of biosensors. Thus

Introduction
Agriculture sector plays as trategic role in
the self-sustaining economic development of a
country by providing basic ingredients to
mankind
and
raw
material
for
industrialisation.
Agriculture
is
much
diversiﬁed ﬁeld, but continuing with
technological growth at brisk pace. There is
need of technical interventions in the basic
principles of food processing, quality
assurance,
disaster
risk
identiﬁcation,
diagnosis, and prevention to achieve goal of
regional and global food security. Thus to
improve consumer livelihood and optimal
utilization of resources, rapid, real-time,
portable, and cost eﬀective technologies are
desired in agriculture. Recent advancements in
biosensing technologies and material sciences
have played crucial role in understanding
agricultural
process
dynamics
through
molecular recognising materials, antigenantibody
interaction
and
subsequent
transduction mechanism.
Sensor Definition
The sensor is a device that receives a signal
or a work and responds with an electrical signal
(Joes et al., 2003). According to this definition,
the sensor can be considered as a conversion to
another type of system is that a physical
quantity is a function of the initial value,
converts, and this definition is limiting. While
it is a little vastly transducer sensor has much
more capacity. Sensors in the environment, the
specific identification method and translate it
into a measurable property that is later
converted into an electrical signal (Alivisatos
and Nature, 1996).
Challenges and Future Prospects
In the future, advancements in biosensor
technology will involve embedded systems,
large range of analytes, microﬂuidics, more
emphasis on whole cell and tissue
biosensors, telecommunication capability,
and wearable facility. The time is not too far
away when the farmers and end-users will be
able to use real time on-the-spot tests in
ﬁelds, home, industries and markets for
quality and safety assessments even on their
smart phones and other portable smart
devices.
Although sensors are available in the
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there is urgent need to design strategies for
improving
analytical
performance
of
biosensors in agricultural samples to
transform them into viable products.All the
undergoing research and development in
biosensors is interdisciplinary and the
advances in mechanical and electronic
engineering will be an added advantage for
broadening the scope of application of
biosensors in agriculture.
Robotics is one of the wonderful
engineering
inventionand
important
components of precision and automation
systems in agriculture. Biosensors and
robotics both are newly emerging areas in
science and technology. Biosensors are now
widely acceptable for quantitative and
qualitative analysis. In future devices will be
available that non-destructively sense the
intrinsic quality attributes of agricultural
produce and instantly provide user friendly
results for further decisions. It is only
feasible with the biosensors that the people
sitting in a hotel or restaurant will quickly
know about calorie content, fat, the nutrients
and other ingredients of food being served to
them with a pocket biosensor device. At
commercial production or processing sites,
for
multianalyte
detection
diﬀerent
speciﬁcbiosensors can be attached as robotic
arms in a single system itself for continuous
and online monitoring of the processes. This
will be readily acceptable instrument in food
processing industries involved in large scale
production and packaging of processed food
after ensuring due quality standards.
In ﬁeld, the biosensor-robot will be quite
apt for testing applications such as, intact
fruit maturity, soil health condition, micro
environment, climacteric parameters, crop
health, pathogens, biotic and abiotic
stresses.The blowing wind of robotic
automation in each and every ﬁeld of science
and technology have inﬂuenced agriculture
sector also. These robots designed and
developed speciﬁcally for the purpose of
agricultural applications are called as
agrobots. There are numerous applications
in agriculture, environment structures,
control and monitoring where robots have

routed the labour intensive tasks to smart
and eﬃcient task with technology and
knowledge intensiﬁcation.
Since steering towards the one ultimate
goal of sustainable development, ensuring
healthy and hygienic food for all, from farm
to fork, biosensors and robotics with suitable
integration will lead to development of
consumer friendly, long lasting and cost
eﬀective gadgets and devices. Robotic arms
are now being used along with the farm
machineries and instruments in harvesting,
loading and unloading, sorting and grading,
picking and dropping, canning, inline quality
evaluation and many more such labour
intensive agricultural and food processing
sector. Robots are designed to be
multitasking systems to accomplish a task
within a stipulated time period with
eﬃciency and perfection as compared
manual job. The main components of an
agrobots
are
radio
frequency
(RF)
transmitter, RF receiver, microcontroller,
power supply, motion controllers and motor
drivers. Biosensor units consisting of analyte,
matrix, transducer, and display results can
be integrated with agrobots at mechanical
and software levels both.Micro and
nanoﬂuidic biosensors realisations as a
robust potential real time tool will be the
solution to long waiting list of problems in
agriculture. The technological development
of biosensors needs collaboration of
multidisciplinary subject expertise from
diﬀerent academia and industry. Thus this
can only be realised through cumulative
sincere eﬀorts dedicated towards bringing a
“biosensor revolution” in agriculture sector.
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