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Urban farming: In Relation to Food and Nutritional
Security
Shiva Sai Prasad1, Komali Joseph G2, Muruli N V3 anb Priya Byadagi1
1
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Ph. D Scholar, Department of Horticulture, University of Agricultural Sciences, Raichur, Karnakata
Ph. D Scholar, Department of Horticulture, Dr Y S R Horticultural University, Venkataramannagudem, Andhra
3
Pradesh, Ph. D Scholar, Department of Food Science and Nutrition, Tamil Nadu Agricultural University.

Introduction
Agriculture is the mainstay of the Indian
economy because of its high share in
employment and livelihood over the years.
Because of the fast growing population
urbanization is inevitable and universal. It is
the societal trend where the proportion of
people living in cities increases while the
proportion of people living in the country
side diminishes. Growth of an urban center
leads to considerable transformation in the
investment, employment and production
pattern of the farm economy in the
surrounding areas. Urbanization has an
impact on the cropping pattern, cropping
sequence and cropping intensity in urban
fringe agriculture.
Growing, processing, distribution of the
food along with raising the lives stocks in and
around the city is termed as Urban Farming.
The concept was started in Central Africa in
the 1960s, scattered and isolated UA surveys

by individual social scientists have gradually been
giving way to institutional projects led by
multidisciplinary teams. It is practiced for
income earning and food producing activities.
Urban farming contributes to food security by
increasing the amount of food available to people
living in cities and provides fresh vegetables,
fruits and meat. It occurs within and surrounding
the boundaries of the cities and includes crops
and livestock production. Poverty and food
insecurity have often been considered to be
largely rural problems. In urban settings,
however, lack of income translates more directly
into lack of food than in rural settings.
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Need of Urban Farming:
 Poverty: Ultimately, the main reason
why most people are unable to feed
themselves is not that food is unavailable
but they cannot afford it. But poverty
also reduces food output. By practicing
farming in a piece of land may help to
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manage household expenditure and
earn extra income.
Food
Insecurity
and
Malnutrition: Increasing urban
poverty goes hand-in-hand with
growing
food
insecurity
and
malnutrition in cities. Urban food
insecurity often is overlooked since
at the aggregate level, economic and
social conditions in urban areas are
much better than those in rural
areas.
Climate Change: The challenge
posed by climate change and its
interaction with urban poverty and
food security is globally recognized.
According to UN-Habitat, slum
areas are anticipated to be the most
vulnerable to the effects of climate
change, given the paucity of shelter
and the absence of public services.
Natural Resource Scarcity and
Waste Disposal: Urban planning
thus has a fundamental role to play
in fostering sustainable and livable
cities, including through making
choices on the optimal use of land
within a city.
Global food prices: Rising global
food prices affect people's ability to
buy enough to feed their families.
Not surprisingly, the hardest hit are
the poorest – especially the urban
poor, who can spend as much as 80
per cent of their income on food.
While it can saved through
practicing
kitchen
or
terrace
gardening.







Where it can be taken up?
Public and private land such as


Benefits of Urban Agriculture
 Non-market
access
to
fresh,
nutritious food for poor consumers,
and income generation (especially
for women);
 Supply of food to urban markets,
street food and food processing,
providing additional employment
and income;
 Productive reuse of water and urban
waste to provide water, animal fees
and fertilizers for the demands of
urban agriculture;
VOLUME NO. 17, ISSUE NO.11

Integrating urban agriculture with urban
greening programs, which can provide
fuel wood for urban residents, reduce
urban pollution and temperatures, and
offer recreation opportunities to improve
quality of life for all urban residents, and
in particular for youth and elderly
people;
Providing
an
opportunity
for
participation of urban residents to
benefit from the implementation of
urban agriculture within the broader
context of urban greening programs,
specifically stimulating the involvement
of women as complementary activity;
Helping cities become more resilient to
climate change by reducing vulnerability
of urban residents, particularly the poor,
diversifying urban food sources and
income opportunities, maintaining green
open spaces and enhancing vegetative
cover, which has important adaptation
(and some mitigation) benefits.
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Steep slopes, wet land, low lying urban
lands.
Vacant and derelict lands in and around
cities.
Along the sides of the road, canal, river
and coastal bay
Backyards, roof tops, vacant lots and
community gardens.
Peripheral land around institutions like
schools, colleges etc.
Garbage landfills, suburban farms. And
Parks.
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Different Dimensions of Urban
farming
 Micro farming in and around the
house
 Community gardens
 Institutional garden
 Small
scale
commercial
Horticultural based farms
 Small scale Livestock and FishFarming
Conclusion
In a world with rising food prices
confronting climate change, Urban farming
is an essential element. Food security has
always been a key resilience facet for people
living in cities. Local governments can use it
for public areas and slum sites, on
environmentally
degraded
areas
for
promotion of health and improved food
security. In order to fight against the urban

2.

poverty, achieve food security, improve nutrition
and promote sustainable agriculture Urban
farming is an key element.
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Fertilizer Pallet Pack (FPP): A Controlled Release
Nutrient Composite
1Pragyan

Paramita Rout, 2Dhaneshwar Padhan and 3Gayatri Sahu
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Siksha ‘O’ Anusandhan University, Bhubaneswar, Odisha; Central Silk Board, Bengaluru

Introduction
Normally straight fertilizers are used as
the source of nutrients and are broadcasted
in crop fields. In surface application, the
fertilizer use efficiency is very low (30-40 %
for N, 10-20 % for P and 60-70% for K) since
fertilizers are prone to various forms of losses
viz., volatilization, leaching, denitrification
and fixation, etc. To overcome such situation
Fertilizer Pellet Pack (FPP) technique was
developed wherein crops can be established
by placing a FPP near the root zone of each
plant either vertically or horizontally in field.
Fertilizer Pellet Pack (FPP)
Fertilizer Pellet Pack (FPP) is a fertilizer
pellet encapsulated in a polymer coated pack.
Fertilizer pellet is made up of mixture of NPK
fertilizers and encapsulated in a bio
degradable polymer coated paper pouch. The
nutrients in each fertilizer pellet are based on
August, 2021

per plant requirement. Normally the degradation
of polymer coated pack occurs after a half year.
Until degradation, the paper pack is intact acting
as a rigid barrier layer around the fertilizer pellet.
This technique is a new development in the
Department of Soil Science and Agricultural
Chemistry, Tamil Nadu Agricultural University
(TNAU), Coimbatore. This technology has been
upscaled as an industrial entrepreneurship process
by the assistance of Department of Science &
Technology (DST), New Delhi in coordination with
Tamil Nadu State Council for Science and
Technology, Chennai during 2011-14.

Design of Fertilizer Pellet Pack
Originally the concept of Fertilizer Pellet
Pack (FPP) was developed for the production of
field crops. Fertilizer Pellet Pack consists of
encapsulated fertilizer in pellet form (Fig 1).
Fertilizer pellet is made up of mixture of NPK
fertilizers in pellet form and encapsulated in a bio

6
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degradable polymer coated paper pouch. The
nutrients in each fertilizer pellet are based on
per plant requirement. In FPP, polymer
paper has the role to permit the slow release
of nutrients through minute pores. The shape
of fertilizer pellet is cylindrical 20 mm
diameter and 30 mm height which is suitable
covered in the paper pack.

diffusion. The degradable polymer
coated paper has a thickness of 15
microns. In this paper thin polymer
sheet having short and broken polymers
was laminated which leads to faster
disintegration of the material. The
degradation is more physical which is
much hastened with exposure to sunlight
and soil heat. The pellet packs are finally
air dried and stored in plastic bags.

Fig 1. Design of Fertilizer Pellet Pack (FPP)

Fertilizer Pellet Packs

Fabrication of Fertilizer Pellet Pack
The fabrication of Fertilizer Pellet Pack
involves two steps. In first step, the mixture
of fertilizers is made into pellets by fertilizer
pelleting machine. The second step involves
encapsulation of pellets in a degradable
polymer coated paper pouch.




First,
required quantity of fertilizer (Urea,
Single Super phosphate / DAP and
Muriate of Potash) was taken as per
the treatment imposed based on per
plant requirement, added with 0.5%
Maida powder and mixed properly.
Then the fertilizer mixture was
placed in the feed tray of fertilizer
pelleting machine. Then by the
reciprocating action of the piston
fertilizer mixture was compacted
and made out as fertilizer pellet
measuring nearly about 30 mm
length and 20 mm width and
weighing approximately about 12 g.

Pelleting of fertilizers:

Encapsulation of fertilizer
pellets: Each fertilizer pellet was

packed in a small pouch made of
degradable polymer coated paper
and the mouth was sealed with the
hand sealing machine to prepare
Fertilizer Pellet Packs. The polymer
paper acts as a membrane which can
pass through fertilizer solution by
VOLUME NO. 17, ISSUE NO.11

Nutrient release pattern of FPPs
FPP is placed near the root zone of each plant
about 50 mm away from the central stem in field/
pot/ media. Normally the degradation of FPP
occurs after a half year. Until degradation, the
material is intact acting as a rigid barrier layer
around the fertilizer pellet. In FPP, polymer
paper has the role to permit the slow release of
nutrients through minute pores. Through the
pores nutrient solution slowly oozes out and then
diffuses in the root zone enriching the soil and
supporting the plant. Radhika (2010) reported
that the rate of ammonia volatilization was low in
FPP (3.3%), as compared to surface broadcast
(64.4%) during 30 days of incubation. The
available forms of N, P and K in surface broadcast
for first week, whereas with FPP prolonged
availability was observed up to 6 weeks. Thus, the
slow release phenomena achieved by the polymer
encapsulation in FPP, match the growth rate and
nutritional demand of crop.
Advantages of FPPs
Fertilizer Pellet Pack technique enables the
application of fertilizer nutrients to crops in a
single attempt. Below or at one side of the
seedling, the pellets are placed. Thus, nutrient
support is provided to the highest extent to the
plant in the root zone. Weeds have less chance to
tap the nutrients from FPP. Such root zone
placement of fertilizers minimizes nutrient losses,
improves fertilizer use efficiency and crop yield.
It supports each plant in the root zone for a long
period in terms of optimum nutrient supply and
biological activity, consequently, enables the
fullest utilization of nutrients by crops.
Muthukrishnan (2013) recorded that application
of 100% NPK as FPP recorded highest flower
yield of 45.5 t/ha in marigold which was 98.8%
higher than surface broadcast. Fertilizer Pellet
Pack technique has also been well tested in
research trials and demonstration plots in
7
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various crops viz., maize, rice, cotton,
cauliflower, carnation, marigold, tomato,
potato and sugarcane.
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AGRICULTURAL EXTENSION

Privatization in Agricultural Extension Services
Surkunta Kiran Reddy
Ph.D. Scholar, Department of Agricultural Extension, U.B.K.V, Pundibari-736165, West Bengal

Introduction
Historically, national research and
extension systems have been solely
responsible for agricultural technology
promotion and development in smallholder
farming systems (Hove, 2006). Worldwide
the public sector plays a dominant role in the
provision of agricultural extension services.
Public sector extension has a rich reserve of
experience and research (Kokate, 2012).
Public extension system has come under
severe criticism due to poor performance. As
a result of the relatively poor performance
record of public sector extension over the
past two decades in India and elsewhere,
there has been a trend towards Privatization
of agricultural extension services.
Approaches of Privatization in
Agricultural Extension
On the basis of international experience,
following are some of the approaches
suggested by various researchers in India for
privatization of extension services.
1 . Contractor System: Government
gives total cost of services or work to
contractor and then he will be
respon sible to provide service to the
clients without charging any cost. This
increase the efficiency and reduce the
cost of service/ work.
2. Extension
Contract
System:
Agricultural consultant/firm will provide
advisory and inputs to individual farmer
or group. The cost of inputs is recovered
after the harvest. The extension
worker/firm is compensated by the
August, 2021
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farmer with some percent of the value of
the crop above the agreed target.
Area Based Extension Strategy: All
the areas in the country may be classified
into two groups. The developed and
underdeveloped. The farmers from those
areas which are developed can be
provided extension services, but in the
underdeveloped areas still government
extension services will be required.
Separate Extension
Strategy
for
Subsistence
and
Commercial
Farmers: Another way to privatize the
extension system would be to provide fee
based consultancy to commercial farmers
and free services to the subsistence
farmers. The criteria regarding subsistence
and commercial farmers will need to be
clearly demarcated in such cases.
Contract farming: The agri-business firm
provides all input and technology. It also
supervises production process. As per the
rule the farmers has to sell his product, as
quality specified to the firm only, for a
premium price. The firm process and sell the
product.
Dual Agriculture Extension System
(DAES): DAES extension system will work
in two ways. Free service to the resource poor
clients through farmer‘s group/model farms
and offering paid consultancy service to the
resourceful clients by working through form.
Public
E x t ension
through
Private
Delive r y:
Agricultural
consultancy f i r m s are graded and
certified
by
a government
agency.
Depending on Private Extension Services

VOLUME NO.17, ISSUE NO.11
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Provider (PESP) capacity, extension
services are awarded to competitive
bidder s at different levels i.e. state,
district , block/village etc. The service
cost is shared between government and
clients.

Challenges for Privatization of
Agricultural Extension in India
Though privatization of extension
services will stand as a partial substitute for
public extension, but in India it faces some
challenges such as:
1. Vagaries of monsoon: This is
challenge to privatization of extension
system. About 70% of net sown area in
India is dependent on rain and frequent
draught and flood condition in various
part of the country results into heavy
economic loss. Extension approaches in
such situation face lots of hurdles
because of complex, diverse and risk
proneness
of
the
production
environment.
2. Dilemma of farmers on credibility
of message from private extension
services:
Many
of
extension
professional in education and research
institute fear about the real intentions of
private extension systems. Commodity
oriented agri-business and input dealers
always try to push their products without
giving any heed to what farmers need. It
will create dilemma and may actually put
farmers in a confusing state.
3. Diversifi cation
of
Indian
agriculture
sector:
Indian
agriculture sector has been greatly
diversified according to various agroclimatic
zones.
Any
farming
technology- that is suitable to one area
may not be applicable to other area.
Therefore, there is need of location
specific technologies. Any effort to
privatize extension system should
necessarily be able to assess and
refine
technologies
in
close
collaboration with research and farming

VOLUME NO. 17, ISSUE NO.11
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community before attempting technology
transfer.
Woman dominated rural work force:
Agriculture in India is a family occupation.
The educational activities conducted by
training and developmental organization
have been largely non-target oriented. To be
successful, extension systems need to have
approaches to reach, efficiently and
economically and to the farmwomen in
addition to fanners and farm youth. Women
farmers and farm labour need Particular
attention in any agricultural extension
and developmental programme designed
to reach the un-reached.

Advantages of Privatization in
Agricultural Extension Services
Advice from a privatized system may be
more effective becau se the farmer can select
an advisor who is best able to help. The
farmer also is likely to prepare questions more
carefully in order to make best use of the
advis or's time for which the farmer has to
pay.
Disadvantages of Privatization in
Agricultural Extension Services
Privatization of the agricultural extension
service has the disadvantage that it may
hamper the free flow of information.
Government extension agents often contribute
to f arm magazines and agricultural radio
programmes either without asking for payment
or for only a small honorarium. With
privatization they may be inclined to charge
for their services in order earn the money their
organization needs for its survival.
References
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Dioecy in Spices
Dharini Chittaragi
Ph.D Scholar, Dept. of Spices and Plantation crops, HC and RI, TNAU, Coimbatore-641-00

Introduction
Dioecy is available only in ~7% of flowerbearing plants that cover ~38% plant
families. Dioecious plant species are the one
in which unisexual flower, staminate or
pistillate, is borne on the separate plants.
Eg. Nutmeg, Allspice, Cambodge and
Kokum
Drawbacks of dioecious plants
 Require long time to identify sex of
the tree.
 Cost incurred in the initial
establishment is very high and
laborious.
 Require conversion period to make
into bearing tree.
 Necessity of male tree for pollen
supply.
Nutmeg
M. fragrans a twin spices which yields
nutmeg and mace. Native to Indonesia,
Indonesia and Graneda dominate in the
production and exports. In India, it is grown
in Kerala, Tamil Nadu, Karnataka and
Maharashtra regions. It is typically dioecious,
with male and female flowers on different
trees Occasionally, male trees carrying a few
female flowers are observed. Hermaphrodite
trees having bisexual flowers are rarely
noticed. The inflorescence appears in cymes.
Each cyme has several branches bearing a
number of flowers which hang down. The
flowers are small, pale yellow and bell shaped
and are slightly aromatic. Different types of
flowers identified in nutmeg are pure male,
pure female, bisexual male, bisexual female
and hermaphrodite. The hermaphrodite
nature is rarely seen in about three per cent
of the flowered trees.
Methods to overcome
Attempts to characterise dioecy in
nutmeg yield no definite methods to identify
the male and female plants. Morphological
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characters- sprout colour, days for germination,
leaf shape, size and venation were showed
variation. Method for distinguishing the sex by
shape of calcium oxalate crystals in the lower
epidermal cells of the leaves of plant at the age of
two years. Male plants showed a single large
rhomboidal or prismatic crystal with rectangular
or square flat faces. Female plants have a large
cluster of crystals. Colour differences in the leaf
extracts of male and female nutmeg plants when
treated with ammonium molybdate. Even
molecular markers such as RAPD and SCAR were
tried to differentiate between male and female
flowers.
Stem cuttings, Air layering, Approach
grafting, Epicotyl grafting, Budding, Top
working, Epicotyl grafting standardised at KKVP
Dapoli with maximum success at 80% . In-situ
budding is most popular method followed by
farmers of Kerala. To convert the male and
unproductive trees, head the tree above the first
tier in August, two months later, do cleft
grafting/patch budding on sprouts, allow only 1-2
good unions to grow. Give good management
practices and starts yield from 3rd year.

Cambodge
Dried fruit rind- Native-Western Ghats of
Kerala. Richest natural source- hydroxy citric
acid (HCA). Two sex forms- male and
hermaphrodite. Androdioecious in nature two
types of trees were observed. One type was
functionally male bearing only staminate flowers
while other was functionally female with
hermaphrodite flowers. Male trees had more
number of flowers per cluster, higher petiole
length, more stamens per flower higher pollen
viability and germination. Flowers on bisexual
trees have higher flower weight petal length and
ovary size.. Flowers are solitary or in groups of 23 in female trees and in male it is cluster of 10-15.
Generally male flower buds are longer and
slender. Bisexual ones are shorter and plump

10
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Method to overcome dioecy in
cambodge
Sex determination in cambodge
Seven days old in vitro geminated
seedling, Isozyme analysis of esterase. RAPD
analysis-Detected male and female sex
forms.
Soft
wood
grafting
has
been
standardized-One
year
old
garcinia
rootstocks are used for grafting nine months
old scion stocks, having 6-8 cm length.Soft
wood grafting was followed during june
which gave maximum success.

All spice
In allspice the flowers are small and
whitish in colour with a peculiar aroma. They
are present in groups of cymes. They are
structurally hermophrodite but functionally
dioecious and are scientifically called
‗Polygamo dioecious‘.The male trees
flower early. The female plants were taller
with lesser primary and secondary branches
and recorded a higher leaf area than males.
Females had a higher content of total free
amino acids, essential oil and oleoresin. On
the other hand, phenols, nitrogen and
carbohydrates were higher in males.
Methods to overcome
Clonal propagation is necessary in
allspice to obtain uniformly high yielding
trees. Cuttings of allspice could be rooted in 7
to 8 months with hormonal application.
Approach grafting of allspice was reported
with 90% success in Jamaica. To ensure
sufficient males as pollinators, it is necessary
to plant female and male in the ratio 10:1.

5.

Kokum
Kokam is dioecious, but seems to be highly
variable in sex forms like papaya. Flowers are
axillary or terminal, solitary or fascicled having 28 buds. Sex types on the basis of preponderance
of particular type of flowers and bearing tendency
of individual tree. Staminate or male tree.
Hermaphrodite or bisexual. Pistillate or female,
Remove excess number of male plants. For
ensuring adequate pollination, better fruit set and
higher yield, it is desirable to maintain 10 % male
plants in the orchard.
Methods to overcome
By following top working technique the extra
number of male plants can be converted into
good bearing female plants.
References
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Trichoderma Viride A Biofertilizer
Sudha, A.
Assistant Professor (Plant Pathology),Department of Millets, Tamil Nadu Agricultural University, Coimbatore.

Introduction:
Trichoderma is a very effective biological
mean for plant disease management
especially the soil born. It is a free-living
fungus which is common in soil and root
ecosystems. It is highly interactive in root,
soil and foliar environments. It reduces
growth, survival or infections caused by
VOLUME NO. 17, ISSUE NO.11

pathogens by different mechanisms like
competition, antibiosis, mycoparasitism, hyphal
interactions, and enzyme secretion.

Mode of Action
Trichoderma sp. has been known for its great
potency as promising bio-control agents to
suppress the growth of soil-borne pathogens
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including R. solani due to its ideal characters
such as fast-growing ability, wide adaptation
to various types of soil and temperature
range, good root colonizer, and survival
ability on extreme conditions (Mohiddin,
Khan, Khan, & Bhat, 2010;. Moreover,
Trichoderma sp. has various action modes
directly and indirectly in controlling
pathogenic fungi . Trichoderma suppress
pathogen growth through competition,
antibiosis, production of cellulases and other
hydrolytic enzymes (i.e proteases, β-1,3
glucanases,
and
chitinase),
and
mycoparasitsm

Benefits of Trichoderma



Trichoderma generally increase both
root and shoot growth.
 Improves the nutrient status of the
plant
 Production of growth promoting
hormones
 Phosphate solubilization
 Increased uptake of minerals such as
Cu (copper), Fe(Iron), Zn (Zinc),
and Na (Sodium).
 Reduces transplant shock
Disease Control: Trichoderma is a
potent biocontrol agent and used extensively
for soil born diseases. It has been used
successfully
against pathogenic
fungi
belonging to various genera, viz. Fusarium,
Phytopthara, Scelerotia etc.
Plant
Growth
Promoter:
Trichoderma strains solubilize phosphates
and micronutrients. The application of
Trichoderma strains with plants increases
the number of deep roots, thereby increasing
the plant's ability to resist drought.
Biochemical
Elicitors
of
Disease:
August, 2021

Trichoderma strains are known to induce
resistance in plants. Three classes of compounds
that are produced by Trichoderma and induce
resistance in plants are now known. These
compounds
induce
ethylene
production,
hypersensitive responses and other defense
related reactions in plant cultivars.
Transgenic Plants: Introduction of
endochitinase gene from Trichoderma into plants
such as tobacco and potato plants has increased
their resistance to fungal growth. Selected
transgenic lines are highly tolerant to foliar
pathogens such as Alternaria alternata, A.
solani, and Botrytis cirerea as well as to the soilborne pathogen, Rhizectonia spp.
Bioremediation: Trichoderma strains play
an important role in the bioremediation of soil
that are contaminated with pesticides and
herbicides. They have the ability to degrade a
wide range of insecticides: organochlorines,
organophosphates and carbonates.

Trichoderma Species Used as
Biofertilizers
Most of the Trichoderma species listed here
provide the benefits from above. I shall talk a bit
about the additional benefits of some of the fungi.
It is important to note that Trichoderma
applications can be made as seed treatment, as a
foliar treatment, or as a drench treatment.
Method of application:
Seed treatment: Mix 4 g of Trichoderma
powder per Kg of seed before sowing.
Nursery treatment: Apply 10 - 25 g of
Trichoderma powder per 100 m2 of nursery bed.
Application of neem cake and FYM before
treatment increases the efficacy.
Cutting and seedling root dip: Mix 10g of
Trichoderma powder along with 100g of well
rotten FYM per liter of water and dip the cuttings
and seedlings for 10 minutes before planting.
Soil treatment: Apply 2.5 Kg of
Trichoderma powder per hector after turning of
sun hemp or dhainch into the soil for green
manuring. Or Mix 1kg of Trichoderma
formulation in 100 kg of farmyard manure and
cover it for 7 days with polythene. Sprinkle the
heap with water intermittently. Turn the mixture
in every 3-4 days interval and then broadcast in
the field.
Plant Treatment: Drench the soil near stem
region with 10g Trichoderma powder mixed in a
12
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liter of water



Precautions
 Don't use chemical fungicide after
application of Trichoderma for 4-5
days.
 Don't use Trichoderma in dry soil.
Moisture is a essential factor for its
growth and survivability.

6.



Don't put the treated seeds in direct sun
rays.
Don't keep the treated FYM for longer
duration.

Compatibility
Trichoderma is compatible with Organic
manure Trichoderma is compatible with
biofertilizers like Rhizobium, Azospirillum,
Bacillus Subtilis and Phosphobacteria.

PLANT PATHOLOGY

Striga, an Economically Important Parasitic Plants
Sudha, A.
Assistant Professor (Plant Pathology),Department of Millets, Tamil Nadu Agricultural University, Coimbatore

Striga (witchweeds)
Witchweeds (Striga spp.) belongs to
Broomrape Family, have a greater impact on
humans worldwide than any other parasitic
plant because their hosts are subsistence
crops grown widely in Africa and Asia. Such
crops include maize, sorghum, pearl millet,
finger millet, rice, and sugar cane as well as
legume crops such as cowpea and ground
nut. The name ―witchweed‖ derives from the
effect these parasites have on their host in
which most damage occurs before the
parasite is visible above ground. This
―bewitching‖ behavior is also reflected in the
Latin name, which means ―hag‖ or ―witch.‖

S. hermonthica

Striga is an obligate hemiparasite that
reaches its greatest diversity in the
grasslands of Africa, although it also occurs
in India, eastern Asia, and Australia. Two
species, S. asiatica and S. hermonthica,
cause the most damage to crops worldwide
with often devastating yield reduction in the
African Sahel. Striga species have complex
life cycles involving several discrete steps:
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seed dispersal, after ripening, seed conditioning,
germination, haustorial induction, attachment,
penetration, seedling development, emergence,
flowering, and fruiting.
Striga produces thousands of ―dust‖ seeds
per capsule that are shed when the rains stop at
the end of the growing season. Movement of
seeds in nature is usually attributed to wind and
rain, facilitated by the distinct sculpturing on the
seed. Seeds are dormant for several months
before they will respond to chemicals exuded by
the host; this period is referred to as ―after
ripening.‖ Conditioning occurs when two
environmental factors are present: suitable soil
temperatures in the range of 25-35°C (77-95° F)
and moisture content near 100%. During
conditioning, the seed imbibes water, and after
conditioning, it is able to respond to chemical
signals from the host roots. The signals indicate
both the type of host and the distance to the host.
Recent work has shown that host roots exude
plant growth regulators called strigolactones, a
group of sesquiterpene lactones. These molecules
are also known to stimulate mycorrhizal fungi
colonization as well as regulate shoot and root
branch formation in nonparasitic plants.
Orobanchaceae have evolved the ability to
recognize these chemicals as germination
stimulants. Little is known about after-ripening
though the role of reduction of abscisic acid levels
has been suggested. Perhaps after-ripening leads
to a down regulation of endogenous
strigolactones making the witchweed seeds
sensitive to external, host-derived strigolactones.
Germination in obligate root parasites is usually
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cryptocotylar, that is, the cotyledons remain
within the seed coat when the delicate radicle
emerges. The subterranean communication
between host and parasite has been intensely
studied in the past decade. These complex
processes are a kind of botanical
―eavesdropping‖ with intricate molecular
pirouetting. After germination, the radicle of
the parasite stimulates host peroxidases and
laccases that oxidize the lignin of host cell
walls
producing
2,
4dimethoxybenzoquinone (DMBQ). Through
redox cycling of DMBQ, signaling occurs that
initiates haustorium development on the
parasite radicle. At this stage, the Striga
radicle tip begins to produce structures that
resemble root hairs that extend to contact the
host root. These hairs ―glue‖ the Striga root
to the host . Similar hairs are produced by
some other members of Orobanchaceae. If
the host is suitable, the haustorium
penetrates and forms a link with the host
vascular system; this is the penetration stage.

Scanning electron micrograph (SEM) image of
a Striga seedling, sculptured seed coat still present,
attaching to the host root by means of epidermal hairs

As the parasite becomes established and
matures, the distinctive seedling of Striga is
formed . It is subterranean, lacks chlorophyll,
possesses scale leaves and produces
abundant adventitious roots from which
additional (lateral) haustoria can arise. The
seedling exerts a powerful influence on the
growth-regulatory systems of the host by
altering hormone balances and stimulating
root production. Significant host damage can
occur at this stage. Parasite shoots draw on
host resources and elongate upwards through
the soil to reach the surface. After
emergence, chlorophyll develops, flowers
form, and the life cycle is completed when
the seeds are produced.
Why have so few Striga species become
serious pests?
One hypothesis is that the widespread S.
hermonthica and S. asiatica are true
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agrestals, that is, plants associated only with
agroecosystems (Mohamed et al. 2001). They
suggest that these crop pathogens are spread with
their hosts, are more abundant in crops than
native grasslands, and have evolved from native
species. Two observations support this. First, S.
hermonthica and S. asiatica have never been
reported in native grasslands in Africa. Second, in
areas where there has been little introduction of
improved grain varieties, Striga is a limited
problem, as noted earlier for Guinea. A similar
situation exists in Togo where S. asiatica became
a serious problem only after improved varieties of
maize began to be widely grown.
When Striga was identified in the Carolinas,
USA in 1956, federal and state action was
initiated in response to this threat. Dedicated
research facilities were established to conduct
basic and applied research to gain an
understanding of witchweed and to develop
methodology to eradicate the infestation. Early
research revealed that S. asiatica could be
controlled in maize by using a non-volatile form
of the selective phenoxy herbicide 2,4-D. This
method stopped the reproduction of the Striga,
but did not prevent early damage to the crop.
Motorized high clearance sprayers and backpack
sprayers were used, but the magnitude of the
infestation (thousands of hectares) called for
more effective methods. Moreover, the method
could not be used to control witchweed growing
on weedy grasses in broadleaf crops such as
cotton, soybeans and vegetables because these
plants are susceptible to this herbicide.
A major problem in witchweed control is the
persistence of the microscopic seeds in the soil.
Research was conducted to try to identify the
seed germination stimulant. A breakthrough
occurred when it was found that ethylene gas
could induce Striga seed germination. New
equipment and application methodologies to
introduce ethylene gas into the soil were
developed. Under proper soil conditions, the
injection of 1.5 kilograms per hectare of ethylene
stimulates the suicidal germination of up to 90%
of the viable Striga seed bank in a growing
season. The witchweed control and containment
program in North and South Carolina is likely the
most successful example of controlling of a
parasitic weed. From its discovery in 1956, Striga
reached its greatest distribution in 1979 when
380,000 acres were infested. By 2015 only 1,100
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infested acres remained; however, it still
remains a potential threat to agriculture in

7.

states thus continued monitoring is required.
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Indigenous Red Rice: A Nutri - Rich Food
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Introduction
In Bhutan, about 30 per cent of the area
is under red rice. In an evaluation
programme for biotic stresses, with around
12,750 rice entries have been reported by
Indian
Institute
of
Rice
Research,
Hyderabad, India, 28.31 per cent of entries
were coloured rice. Of these 10.48 per cent,
9.41 per cent and 8.40 per cent were red,
brown, and purple pericarps. The collection
from Central Rice Research Institute,
Cuttack, Orissa with 2,960 entries, mainly
from the eastern states of India, had a
relatively high number of red rice of which
20 per cent were coloured rice. Of which,
17.40 per cent, 3.44 per cent, and 2.50 per
cent were red, purple and brown rice
respectively. This coloured rice is rich in
minerals like iron, zinc and polyphenol
content with antioxidant properties. So,
these landraces are gaining interest for
research studies. In Tamil Nadu, more
number of red rice land races continues to
exist in Ramnad District and they are found
to be drought resistant.
Types of Red Rices
Red rices occur as wild, weedy, or
cultivated types, and the red kernels are
covered with dark or light-colored husk.
Wild red rice: Of the various species of
wild rices, Oryza granulata, O. officinalis, O.
rufipogon, and O. nivara occur in India.
Oryza rufipogon and O. nivara have red
grains, and both are used as food and
medicine. It is also eaten on the traditional
days of fasting in many parts of India. In
China, people have been consuming wild
rices for the past 3,000 years. Clinical tests
have revealed that these rices do not have
any harmful effects. Rather, antioxidant
properties have been reported from wild
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rices. Wild rices have been utilized in rice varietal
improvement programs to impart resistance
against many diseases and pests. The male
sterility in rice first found in O. rufipogon, the
feature that triggered the hybrid rice program in
China, was transferred in cultivated rices. Other,
agronomically beneficial traits of wild rice such as
tungro and bacterial leaf blight resistance (Xa 21
gene) and acid sulfate tolerance have played an
important role in rice breeding (Song et al.,
2005). Oryza nivara has also been used as a
donor for a number of diseases, but it is the only
available source for resistance against grassy
stunt virus (Khush, 1977).
Weedy rices: Off-type plants having a red
pericarp or seeds are considered weedy. These
generally have awns of varying degree, a high rate
of out-crossing, high seed shedding rate, and
dormancy. Weedy rices generally shed seeds
earlier than cultivars; they are hardy, more
prolific in nature, and carry genes for tolerance to
various adverse conditions. Scientists believe that
these rices have evolved through hybridization
between wild and cultivated rices. In USA, red
rice is often referred as the ‗Red Menace‘.
American growers spend much energy and
money in fighting red rices and term them ―fat
beggars‖, as they accept what is offered and
thrive on it. These rices cross with the cultivated
varieties and produce herbicide-tolerant progeny
(Rood, 2000). On the other hand, the peoples of
the Orient have always shown tolerance towards
red weedy rices, since they eat these rices and
often have special names for them (e.g., sharei in
Korea, and lutao in China). In some areas,
specific weedy rices are left at the time of
harvesting, and are later collected for eating or
for special purposes. In the Sonipat district of
Haryana, the small red weedy rice, dania/rana is
collected for cooking of kheer, a rice-based sweet
confection. Now, scientists are looking at weedy
rices from another angle, as some useful hybrids
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have been reported between wild and
cultivated rices.
Cultivated red rices: Before the advent
of high-yielding varieties, which are mostly
white, red rices formed an important group
in almost all the rice-growing Asian countries
such as Sri Lanka, Philippines, Korea, China,
Japan, and India. In India, red rices were
prevalent in the South, East, and the hilly
tracts of the Northeast and West. Red rice
cultivars showed high tolerance to such
unfavorable environments. A number of redgrained varieties were cultivated in Kerala,
Tamil Nadu, Karnataka, Bihar, Orissa,
Bengal,
Madhya
Pradesh,
and
the
northeastern states with areas having
unfavorable conditions such as deep water,
drought, sandy soils, salinity, and cold
conditions. As in white rices, great diversity
exists among red rices. They are glutinous
and non- glutinous; scented and nonscented; late and early maturing, and shortand long-grained. However, most red rices
are coarse-grained. Among the long-grained
red rices, Himalayan red has made its
presence felt in the export market also. Some
of the famous red varieties include Matta of
Kerala, Patni of Maharashtra, and Jatu and
Matali of the Kulu valley in Himachal
Pradesh. It is said that the Commissioner of
Kulu, during the British period, was so fond
of Jatu rice for its sweet taste that he used to
send it to his family in England.

Nutri-Rich Daily Diet Food
Rice with a red bran layer is called red
rice. The bran layer contains polyphenols and
anthocyanin, and possesses antioxidant
properties. The inner portion of red and
white rice is white alike. The zinc and iron
content of red rice is two-three times higher
than that of white rice. The change in food
habits from traditional foods to junk foods
has increased the risk of lifestyle-related
health issues and diseases – such as diabetes,
cancer and heart problems. Red rice meets
most of the requirements of a good and
healthy food. This cereal is the only one that
is eaten consumed as a whole grain, and is
more easily digestible. As red rice has been
found to have greater antioxidant property
than white rice, it underlines the swift need
to reinstate them into daily diets of people.
August, 2021

Uses of Red Rices
In some areas of India, red rices are
considered highly nutritive and medicinal. The
rice is eaten as whole grain; Red gunja is
preferred for making bread and chapati.
Glutinous rice is used in making puttu in South
India. In Himachal Pradesh, Jatu red rice is
prized for its aroma and taste. Matali and Lal
dhan of Himachal Pradesh are used for curing
blood pressure and fever. Kafalya, from the hills
of Himachal Pradesh and Uttar Pradesh, is used
for
treating
leucorrhea
and
abortion
complications. Kari kagga and Atikaya of
Karnataka are used for coolness and as tonic,
while Neelam samba is used for lactating
mothers in Tamil Nadu (Arumugasamy et al.,
2001).
Special Features
In addition of being nutritive and having
medicinal value, red rices possess many other
special features. It is common experience that
red- and black-husked rices are comparatively
more resistant to storage insect pests than
brown-husked rices. Red rices too possess this
feature. In Japan, red rice grains stored since
1905 have remained intact and preserved their
original status, as against white-colored rices that
were seriously damaged. The Patni rice of
Maharashtra and the Jatu of Himachal Pradesh
are well known for such hardiness and resistance.
Agronomically, or from the cultivation point of
view, such rices possess resistance to drought,
flood, submergence, alkalinity, salinity, and
resistance to pests and diseases (Chaudhary and
Tran, 2001).
Outlook
It is now known that flavonoid and
anthocyanin compounds are closely related to the
antioxidation properties of black rice. Oki et al.
(2005) found that the DPPH (1,1-diphenyl-2picrylhydrazyl) radical scavenging activity is
higher in red rices than in black and white rices,
and that this activity is correlated with
polyphenols and proanthocyanidin content.
Considering that the highest scavenging activity
due to the presence of polyphenols is in red rices
than in black and white rices (Oki et al., 2005),
red rices could once again find favor with health
conscious consumers. It is high time that people
in India took a fresh look at similar properties in
the vast pool of indigenous red rices.
16
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Role of Digital Soil Mapping in Soil Survey and How
Does It Compare to Conventional Soil Mapping?
Vipin Kumar and Akansha Singh
Ph.D Soil Science and Agricultural Chemistry, Sardar Vallabhai Patel University of Agriculture and Technology,
Meerut (U.P.) - 250110

In general, soil maps are accustomed to
simply identify soils and their properties but
are sometimes required for more specific
purposes, like determining the suitability of a
soil for particular crops, or the land drainage
capabilities of a region. Consistent with Carré
et al., 2007, the method of soil mapping
involves the creation and population of
spatial soil information by the employment
of field and laboratory observational
methods as well as spatial and non-spatial
inference systems. Another sort of mapping
is Digital Soil Mapping (DSM). It‘s a crucial
branch of Soil Science which deals with
computer-generated digital maps of soil
types and soil properties. It‘s also called
‗predictive soil mapping‘ or ‗pedometric
mapping‘. It provides detailed information
regarding the various soil properties like soil
pH, soil moisture content, soil organic
carbon, electrical conductivity (EC), cation
exchange capacity (CEC), the nutrient
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concentrations in soil like nitrogen (N),
phosphorus (P), potassium (K), calcium (Ca),
magnesium (Mg), sulfur (S) and other
micronutrients,
gypsum
concentration,
percentage of base saturation, the concentration
of heavy metals, nature of parent material, etc.
Under the Digital Mapping through the digital
elevation models, geostatistical modeling and
spatial interpolations of the collected soil samples
from a given area. Some instruments that use,
like Portable X-Ray Fluorescence Spectrometer
(PXRF) together with polynomial algorithms and
different ‗R‘ software packages play a vital role in
Digital Soil Mapping. Geostatistical modeling
tools like kriging, splines, simulation options,
covariance functions, semi-variance functions
and variograms are employed in the spatial
interpolation of the collected data to urge digital
soil maps.
The National Soil Survey Center-Geospatial
Research Unit (NCSS GRU), U. S. Department of
Agriculture (USDA) has identified DSM as a vital
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area of focus in support of soil survey
activities. It uses various methods like
numerical classification, spatial and temporal
interpolation, statistical analysis, sampling
design, uncertainty and incorporation of
auxiliary data (proximal and remotely sensed
imagery and soil-terrain modeling) to extend
predictive maps of soil classes and soil
properties. The framework of digital soil
mapping could be a combination of soil
science, geographic science, quantitative
methods (statistics and geostatistics) and
cartography. It normally involves both
technological inputs like Global Positioning
System (GPS) receivers, Remote Sensing,
Field Scanners, etc. and computational
inputs like Geographic Information Systems
(GIS), Digital Elevation Models (DEMs),
geostatistical
interpolations,
inference
algorithms and data processing.
The popularity of digital soil mapping
techniques has progressed as soil scientists
have adopted the most recent tools to help
within the mapping process. The technique
of creating an inference of a couple of
landscape segments (e.g., a soil map unit)
from some point-based explanation using the
operative soil-forming factors is the ―model.‖
Whether the soil map is produced using
nothing but a bucket auger and an aerial
photo or using geospatial software, the
strategy may well be a modeling operation.
The employment of DSM methods is
increasing over time and might eventually
cease to be considered distinct, novel
techniques.
The digital soil map could also be a
raster-based
map
composed
of
2dimensional cells (pixels) organized into a
grid during which each pixel includes a
specific geographic location and contains soil
data. It is a technique for better captures
observed spatial variability and reduces the
need to aggregate soil types supported by a
group mapping scale. (Zhu et al., 2001) The
provision and accessibility of geographic
information
systems
(GIS),
global
positioning systems (GPS), remotely sensed
spectral data, topographic data derived from
digital elevation models (DEMs), predictive
or inference models, and software for data
analysis have greatly highly developed the
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science and art of soil survey.
Conventional oil mapping now incorporates
point observations within the sphere that is georeferenced with GPS and digital elevation models
visualized during a GIS. On the opposite hand,
the useful characteristic between digital soil
mapping and standard soil mapping is that
digital soil mapping utilizes quantitative
inference models to induce predictions of soil
classes or soil properties in a very geographic
database (raster). Models supported data
processing, statistical analysis, and machine
learning organizes infinite amounts of geospatial
data into meaningful clusters for recognizing
spatial patterns. A significant amount of the
information employed in digital soil mapping is
archived during a digital format during a GIS,
that the expert knowledge accustomed predict
soil distribution on the landscape is retained.
Objective sampling plans are often implemented
to statistically capture the variability of the
landscape, represented by digital environmental
covariates (environmental data representing soilforming factors). The foremost exciting aspects of
digital soil mapping relate to the power to depict
smaller segments of the landscape for traditional
soil classes, continuous representation of
chemical and physical properties in multiple
proportions and also the associated generation of
raster
layers
representing
respective
uncertainties. These are capabilities that will
allow soil scientists to more completely and
thoroughly represent their soil knowledge to
users than the present vector model.

Digital Soil Mapping in a short
 Digital soil mapping is that the
generation of geographically referenced
soil
databases
that
supported
quantitative
relationships
between
spatially explicit environmental data and
measurements made within the field and
laboratory (Mc Bratney et al., in 2003).
 In this mapping prediction of soil classes
or properties from point data employing
a statistical algorithm.
 Here map is also a raster composed of 2dimensional cells (pixels) organized into
a grid during which each pixel includes a
selected
geographic
location
and
contains soil data.
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But in conventional mapping, have
some problems like ―Where is that
the boundary between two soils and
also the main focus is on those
marginal areas (left figure below).
Here, the central concept is well
defined with variation expressed
across the landscape (right figure
below).





These maps show the spatial
distribution of soil classes or
properties and should document the
uncertainty of the soil prediction.
It could also be accustomed create
initial soil survey maps, improve or
update
existing
soil
surveys,
generate specific soil interpretations,
and evaluate risk (Carré et al.,
2007).
It can facilitate the rapid supply, reinventory,
and
project-based
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managing of lands in an exceedingly
changing environment.

Conclusion
Digital methods have greatly highly
developed our ability to map soil. This is
advances greater consistency and efficiency of
synthesizing data. The speed at which we will
analyze large amounts of information has made it
possible for us to leverage the massive increase in
data presented (e.g. remote sensing) and to use
the information in new ways. As we move
forward with digital soil mapping, we should
always recognize the explanations behind
conventional soil mapping methods and also the
real reasons behind why we decide certain
techniques in digital soil mapping.
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Introduction
Humic Substances play a vital role in soil
fertility and plant nutrition. Plants grown on
soils which contain adequate humin, humic
acids (HAs), and fulvic acids (FAs) are less
subject to stress, are healthier, produce
higher yields; and the nutritional quality of
harvested foods and feeds are superior. The
value of humic substances in soil fertility and
plant nutrition relates to the many functions
these complex organic compounds perform
as a part of the life cycle on earth. The life
death cycle involves a recycling of the carbon
containing structural components of plants
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and animals through the soil and air and back
into the living plant. The urgency to emphasize
the importance of humic substances and their
value as fertilizer ingredients has never been
more important than it is today. All those
concerned about the ability of soils to support
plant growth need to assist in educating the
public. Humic substances are recognized by most
soil scientists and agronomists as the most
important component of a healthy fertile soil.
They function to give the soil structure, porosity,
water holding capacity, cation and anion
exchange, and are involved in the chelation of
mineral elements.
Humus: Humus is defined as a brown to
19
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black complex variable of carbon containing
compounds not recognized under a light
microscope
as
possessing
cellular
organization in the form of plant and animal
bodies.
Fractions of Humic Substance: (1)
Humin, (2) Humic Acids (HAs), and (3)
Fulvic Acids (FAs). These sub divisions are
arbitrarily based on the solubility of each
fraction in water adjusted to different acid
alkaline (pH levels) conditions.
Humins: Humins are that fraction of
humic substances which are not soluble in
alkali (high pH) and not soluble in acid (low
pH). Humins are not soluble in water at any
pH. Humin complexes are considered macro
organic (very large) substances because their
molecular weights (MW) range from
approximately 100,000 to 10,000,000. In
comparison the molecular weights of
carbohydrates (complex sugars) range from
approximately 500 to 100,000. The chemical
and physical properties of humins are only
partially understood.
Humic Acids: Humic acids (HAs)
comprise a mixture of weak aliphatic (carbon
chains) and aromatic (carbon rings) organic
acids which are not soluble in water under
acid conditions but are soluble in water
under alkaline conditions. Humic acids
consist of that fraction of humic substances
that are precipitated from aqueous solution
when the pH is decreased below 2.
Humic acids (HAs) are termed
polydisperse because of their variable
chemical features. From a three dimensional
aspect these complex carbon containing
compounds are considered to be flexible
linear polymers that exist as random coils
with cross linked bonds. On average 35% of
the humic acid (HA) molecules are aromatic
(carbon rings), while the remaining
componentsare in the form of aliphatic
(carbon chains) molecules. The molecular
size of humic acids (HAs) range from
approximately 10,000 to 100,000. Humic
acid (HA) polymers readily bind clay
minerals to form stable organic clay
complexes. Peripheral pores in the polymer
are capable of accommodating (binding)
natural and synthetic organic chemicals in
lattice type arrangements.
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Fulvic Acids: Fulvic acids (FAs) are a
mixture of weak aliphatic and aromatic organic
acids which are soluble in water at all pH
conditions (acidic, neutral and alkaline). Their
composition and shape is quite variable. The size
of fulvic acids (HFs) are smaller than humic
acids(HAs), with molecular weights which range
from approximately 1,000 to 10,000. Fulvic acids
(FAs) have oxygen content twice that of humic
acids (HAs). They have many carboxyls (COOH)
and hydroxyl (COH) groups, thus fulvic acids
(FAs) are much more chemically reactive. The
exchange capacity of fulvic acids (FAs) is more
than double that of humic acids (HAs). This high
exchange capacity is due to the total number of
carboxyl (COOH) groups present. The number of
carboxyl groups present in fulvic acids (FAs)
ranges from 520 to 1120 cmol (H+)/kg.
Humic Substances and their impact on Soil
Fertility
Humic substances are a good source of
energy for beneficial soil organisms. Humic
substances and non humic (organic) compounds
provide the energy and many of the mineral
requirements for soil microorganisms and soil
animals. Beneficial soil organisms (algae, yeasts,
bacteria, fungi nematodes, mycorrhizae, and
small animals) perform many beneficial functions
which influence soil fertility and plant health.
Humus functions to improve the soil's water
holding capacity. The most important function of
humic substances within the soil is their ability to
hold water. From a quantitative standpoint water
is the most important substance derived by plants
from the soil. Humic substances help create a
desirable soil structure that facilitates water
infiltration and helps hold water within the root
zone. Because of the large surface area and
internal electrical charges, humic substances
function as water sponges. These sponges like
substances have the ability to hold seven times
their volume in water, a greater water holding
capacity than sod clays. Water stored within the
top soil when needed, provides a carrier medium
for nutrients required by soil organisms and plant
roots.
Humic substances are key components of a
friable (loose) soil structure. Various carbon
containing humic substances are key components
of
soil
crumbs
(aggregates).
Complex
carbohydrates synthesized by bacteria and humic
substances function together with clay and silt to
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form soil aggregates. As the humic
substances become intimately associated
with the mineral fraction of the soil, colloidal
complexes of humus clay and humus silt
aggregates are formed. These aggregates are
formed by electrical processes which increase
the cohesive forces that cause very fine soil
particles and clay components to attract each
other. Once formed these aggregates help
create a desirable crumb structure in the top
soil, making it more friable. Soils with good
crumb structure have improved tilth, and
more porous openings (open spaces).
These
pores
allow
for
gaseous
interchange with the atmosphere, and for
greater water infiltration. Degradation or
inactivation of toxic substances is mediated
by humic substances. Soil humic substances
function to either stabilize or assist in the
degradation of toxic substances such as:
nicotine, aflatoxins, antibiotics, shallots, and
most organic pesticides. In the microbial
degradation process not all of the carbon
contained within these toxins is released as
CO2. A portion of these toxic molecules,
primarily the aromatic ring compounds are
stabilized and integrated within the complex
polymers of humic substances. Humic
substances have electrically charged sites on
their surfaces which function to attract and
inactivate pesticides and other toxic
substances.
For
this
reason
the
Environmental
Protection
Agency
recommends the use of humates for clean-up
of toxic waste sites. Humic substances buffer
(neutralize) the soil pH and liberate carbon
dioxide. Humic substances function to buffer
the hydrogen ion (pH) concentration of the
soil. Repeated field studies have provided
experimental evidence that the addition of
humic substances to soils helps to neutralize
the pH of those soils. Both acidic and alkaline
soils are neutralized. Soil enzymes are
stabilized and inactivated by humic
substances. Soil enzymes (complex proteins)
are stabilized by humic substances within the
soil by covalent bonding. Stabilization

renders these enzymes less subject to microbial
degradation. Once stabilized and bound to the
humic substances enzyme activity is greatly
reduced or ceases to function. However many of
these bonds are relatively weak during periods of
pH change within the soil, these enzymes can be
released. When some components of humic
substance react with soil enzymes they are more
tightly bound Soil temperature and water
evaporation rate are stabilized by humic
substances.
Humic substances function to help stabilize
soil temperatures and slow the rate of water
evaporation. The insulating properties of humic
substances help maintain a more uniform soil
temperature, especially during periods of rapid
climatic changes, such as cold spell or heat waves.
Because water is bound within the humic
substances and humic substances reduce
temperatures fluctuations, soil moisture is less
likely to be released into the atmosphere. Humic
substances aid in the position of soil minerals by
forming metal organic clay complexes, a process
termed soil genesis. Soil formation (soil genesis)
involves a complexing of transition mineral
elements, such as copper (Cu), zinc (Zn), iron
(Fe), and manganese (Mn) from soil minerals
with humic acids (HAs), fulvic acids (FAs) and
days. This complexing
process inhibits
crystallization of these mineral elements. The
complexing process is in part controlled by the
acidity of these weak acids and the chelating
ability of humic substances.Stored energy and
trace mineral content of humic substances helps
sustain sod organisms involved in transmutation.
Application of humins, humic acids, and fulvic
acids to saline soils, in combination with specific
soil organisms, results in a reduction in the
concentration of sodium salts (e.g. NaCI). The
reduction is not correlated with a leaching of the
salt, rather with an increase in the concentration
of other elements. The addition of humic
substances to soils containing excessive salts can
help reduce the concentration of those salts. By
reducing the salt content of a soil its fertility and
health can be "brought back" to provide a more
desirable environment for plant root growth.
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Over the last several decades, the
knowledge of DNA/RNA physiology has been
applied in a variety of ways. One of the more
productive applications is the development of
antisense technology. Antisense technology is
a tool that is used for the inhibition of gene
expression. The principle behind it is that an
antisense nucleic acid sequence base pairs
with its complementary sense RNA strand
and prevents it from being translated into a
protein. The complementary nucleic acid
sequence can be either a synthetic
oligonucleotide,
often
oligodeoxy
ribonucleotides (ODN) of less than 30
nucleotides, or longer antisense RNA (aRNA)
sequences.
Antisense technology offers wide
applications in crop improvement, treatment
of genetic disorders, viral resistance, gene
regulation etc. Further, this technology could
be applied in the improvement of
appearance, flavor, cost and safety of foods.
For instance, the delayed ripening of tomato
Flavr Savr™ was developed through the use
of antisense technology. This is a straight
forward example of the use of antisense
technology but more complex and novel
applications are foreseeable in future (Stuti
et al., 2011).
Natalia et al. (2012) investigated the
ability of peptide nucleic acids (PNAs) in
mediating
antisense
effects
in
Staphylococcus aureus. The results observed
a dose and sequence dependent inhibition of
the reporter gene gfp (green fluorescent
protein) and endogenous gene phoB in S.
aureus at low micromolar concentrations.
Raymond et al. (2008) reported that the
transgenic
tomato
plants
with
polygalacturonase (PG) antisense mRNA
resulted in a substantial reduction in the
levels of PG mRNA and enzymatic activity
(70-80%) in ripening fruit. The reduction in
PG activity did not prevent the accumulation
of the red pigment lycopene.
Yoshiyuki et al. (2014) found that two
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transgenic rice lines, H39-59 and H75-3 with
glutelin A antisense gene construct showed 20 to
40 per cent reduction in the glutelin content of
seeds and increase in the prolamine content. Rice
wine, sake brewed from the grains of the
transgenic line was evaluated as superior in
quality to that made from non-transgenic rice
grains.
Krit et al. (2015) created a cassava genotype
producing amylose-free starch by genetic
modification. The results found that the absence
of amylose increased the clarity and stability of
gels made with the transgenic starch. These
improved functionalities are desired in the food
industry for the production of sauces, dairy
products and noodles.
Huaijun et al. (2016) evaluated the tuber
dormancy and sprouting characteristics of
transgenic potato plants transformed with sense
and antisense PPase (Pyrophosphatase) gene.
The results showed that the tuber sprouting time
of the antisense transgenic plants delayed for two
to three weeks and reached 100 per cent
sprouting rate only after 14 and 16 weeks of
storage at 25 and 4֯C respectively.
Christian et al. (2012) showed that antisense
inhibition of polyphenol oxidase (PPO) gene
expression abolishes discoloration after bruising
of potato tubers in individual transgenic lines
grown under field conditions.
From the above studies, it can be concluded
that the antisense technology offers wide
applications in the improvement of appearance,
flavor and storage of foods. However, the full
commitment of this promise is yet to be
established.
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Ageing is not a disease but a biological
process that no one can avoid. Old age refers
to ages nearing or surpassing the life
expectancy of human beings, and is thus the
end of the human life cycle. Ageing is usually
accompanied by declines in multiple
domains of cognitive function, including
memory and processing speed. In the
absence of effective treatments for
neurodegenerative disorders, nutritional
practises targeted at preventing or slowing
cognitive decline may contribute signiﬁcantly
towards optimising cognitive functioning
across the adult life-span. The ability of
ﬂavonoid-rich foods to improve cognitive
function has been demonstrated in both
epidemiological studies and clinical trials.
Cocoa
contains
numerous
phytochemicals that are mostly flavonoid and
nonflavonoid
polyphenols
and
methylxanthines. The primary flavonoids in
cocoa are flavanol-3-ols, the monomeric
epicatechin and catechin and the polymeric
procyanidins. The biological actions of
flavanols in the brain are mediated by an
ability to protect neurons, enhance existing
neuronal function, stimulate neuronal
regeneration and induce neurogenesis.
Indeed, it has become evident that ﬂavonoids
are able to exert neuroprotective actions (at
low concentration) via their interactions with
critical neuronal intracellular signalling
pathways pivotal in controlling neuronal
survival and differentiation, long-term
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potentiation (LTP) and memory (Kim et al.,
2014).
Crews et al., 2008 examined the short-term
(6 weeks) effects of dark chocolate and cocoa on
variables associated with neuropsychological
functioning and cardiovascular health in healthy
older adults (n=101). The results showed no
significant group [dark chocolate (37g) and cocoa
beverage
(237mL)
or
placebo]-by-trail
interactions
for
the
neuropsychological,
haematological or blood pressure variables.
The effects of flavanol-rich cocoa (FRC)
consumption on cerebral blood flow in 34 healthy
older adults (72±6 years) were investigated by
Sorond et al. (2008). In response to two weeks of
FRC intake, middle cerebral artery (MCA) blood
flow velocity (MFV) increased by eight per cent at
one week and 10 per cent at two weeks.
Saunders et al., 2011 investigated the acute
effects of a high flavanol (HF) cocoa drink (600
mg) compared with a low flavanol (LF) cocoa
drink (23 mg) on cognitive function in 63 healthy
older adults (aged 62–75 years). Findings
revealed a signiﬁcant improvement in various
aspects of executive function at two hour
following consumption of the HF drink compared
with the LF drink.
Sorond et al., 2013 studied the effect of cocoa
consumption on neurovascular coupling (NVC)
which is associated with white matter disease in
60 older people (72.9±5.4 years) for 30 days. The
results showed an increased NVC (5.6% ± 7.2%
vs. -2.4% ± 4.8%) and improved Trails B times
(116 ± 78 seconds vs. 167 ± 110 seconds) in those
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with impaired NVC at baseline.
The effect of flavanol consumption on
cognitive performance in 90 cognitively
intact elderly subjects was evaluated by
Mastricovo et al. (2014). The subjects were
randomly assigned to consume daily for eight
weeks a drink containing 993 mg [High
Flavanol (HF)], 520 mg [intermediate
flavanol (IF)] or 48 mg [low flavanol (LF)]
cocoa flavanols. The results showed positive
impact on specific aspects of cognitive
function i.e., trails making test A and B (TMT
A & B) and verbal fluency test (VFT) in HF
and IF group compared to LF group.
The study on effect of a single acute dose
of cocoa flavanols (494 mg) on regional
cerebral blood flow in 18 healthy older adults
showed a significant increase in regional
perfusion across the brain particularly in the
anterior cingulate cortex and the central
opercular cortex of the parietal lobe
(Lamport et al., 2015).
The above findings provides encouraging
evidence that the regular consumption of
cocoa products rich in flavanols may be an
effective dietary approach for counteracting
cognitive changes associated with brain
ageing and offer a possible complementary
strategy to support cognitive health with age.
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Introduction
Agricultural
ornithology
aims
at
obtaining scientific information on birds in
relation to agriculture and using this
information for their management. Most of
bird species play a useful role in agriculture
by having a potent check on insect and
rodent pests. However, some granivorous
bird species, having adapted to the
agricultural habitats and increased in
numbers, are conflicting with our goals of
agricultural
production
by
inflicting
economic losses to crops, fruits and stored
grains. Bird management involves both the
August, 2021

conservation of useful species and control of
pests. Agricultural ornithology is of special
importance in predominantly agricultural
countries like India. Although a good deal of work
has been done in this discipline in India, a lot
remains to be done and, in fact, the discipline is
still in its infancy.

Know about Birds
Birds (class Aves) have many traits:
intelligent, bipedal, warm-blooded, vertebrate
animals that lay eggs. They evolved from
theropod dinosaurs during the Jurassic period,
around 150–200 Mya (million years ago), and the
24
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earliest known bird is the Late Jurassic
Archaeopteryx, c 155–150 Ma. There are
around 10,000 living species, making them
the most numerous tetrapod vertebrates.
They possesses inhabit ecosystems across the
globe, from the Arctic to the Antarctic. They
range in size from the 5 cm (2 in) Bee
Hummingbird to the 2.7 m (9 ft) Ostrich.
They are characterized by feathers, a beak
with no teeth, the laying of hard-shelled eggs,
a high metabolic rate, a four-chambered
heart, and a lightweight but strong skeleton.
They have forelimbs modified as wings and
most can fly, with some exceptions including
ratites, penguins, and a number of diverse
endemic island species. They have unique
digestive and respiratory systems that are
highly adapted for flight. Many species
undertake long distance annual migrations,
and many more perform shorter irregular
movements.

Orni – Agro - Ecosystems
Birds
constitute
an
important
component of agroecosystems. The dual role
of birds in agriculture is very well known (Ali
1949, 1971). Agriculture provides a
concentrated and highly predictable source
of food to birds. This food in general is of
three kinds: (i) grain, seeds and fruits, (ii)
green vegetation of the crop plants and
grasses, and (iii) insects, other arthropods,
rodents, etc., found in the soil, crops and
other plants. Agricultural landscapes in
India, have a number of fish, dairy, poultry
and honeybee farms interspersed among
crop fields. These farms along with a variety
of native and exotic agroforestry trees
provide additional food to birds in the form
of fish, bees, animal feeds, tree-fruits, seeds,
nectar, etc. Birds of agricultural areas,
therefore, include granivores, frugivores,
insectivores, carnivores, nectarivores and
omnivores. A few granivorous and
omnivorous bird species have been able to
harvest energy and reproduce very efficiently
in agricultural habitats leading to their large
population build-ups. These very abundant
and widespread species come in conflict with
man‘s interest of increasing agricultural
production by inflicting economic injury to
crops, fruits and stored grain. Insectivorous
and carnivorous species are considered to be
VOLUME NO. 17, ISSUE NO.11

useful to agriculture since they keep a very potent
check on populations of insect and rodent pests
of crops. These birds, however, are very less
abundant than granivores and omnivores.

Agricultural Ornithology
Agricultural ornithology may be defined as
the science of birds in relation to agriculture.
Alternatively, it may be taken as ecology and
management of birds in agroecosystems.
Agricultural ornithology is a narrower term than
economic (or applied) ornithology. Whereas the
former is restricted only to agriculture (including
the allied areas e.g., fisheries, dairy, beekeeping,
etc.), the latter deals with all activities of birds
that are either beneficial or harmful to mankind.
Agricultural ornithology aims at obtaining
scientific information on birds in relation to
agriculture and using that information for their
management. Avian management includes both
conservation of useful species and control of pest
birds. The assessment of environmental impact of
various control techniques is also an essential
component of management. The foremost task of
an agricultural ornithologist is to evaluate the
impact of all useful and harmful activities of the
common species and make a balance sheet to
decide whether a species can be termed a useful,
harmful or neutral. This indeed is a very difficult,
although not impossible, task to do because the
role of a species in a given ecosystem is very
complex. For understanding this role, we must
have a consummate knowledge on ecology of the
concerned species. We need to study in detail the
food and feeding behaviour, reproduction,
roosting,
population
dynamics
and
damage/useful potential of all important species.
Management questions can be answered only if
we have a sound knowledge on these ecological
aspects.
Birds’ Damage to Agriculture
It is interesting to note that only 05 of about
1000 species of birds found in India (i.e., only
2.1%) have been reported to inflict damage to
crops and fruits. Damage by these species to
important crops and fruits has been estimated in
different parts of India. Most of these are
localized estimates that are not applicable over
large areas. However, they do indicate damage
potential of the species involved. Saiyed, et al
(2020) estimated bird damage at a grain store in
Punjab. In their study, ring doves, sparrows and
25
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weaverbirds consumed 4074 kg of rice in five
months. Besides this direct loss of grains,
these birds damaged gunny bags, spoiled the
site area and contaminated grains with their
droppings. If we take into consideration the
number of such stores in India, the damage
would be enormous. Bird congregations at
grain stores and rice-shelling yards in Punjab
are a real problem. Saini and Toor (1991)
estimated damage potential of blue-rock
pigeon Columba livia. They reported that a
flock of 1000 pigeons can consume 18 kg/day
of sprouting maize, 15 kg/day of sprouting
pulses, 18 kg/day of maturing lentil, 41
kg/day of maturing pea or 01 kg/day of
maturing gram.

Beneficial Role of Birds
Although it is well known that
insectivorous and predatory birds play a very
useful role in controlling insect and rodent
pests of crops, only a few attempts have been
made to evaluate this role and these too only
in case of insectivorous birds. Our knowledge
on the impact of predatory birds on rodent
populations in India is practically nil. Birasal
(2014) found that house sparrow, common
myna, red-vented bulbul Pycnonotus cafer
and three other bird species in addition to
wasps play important role in reducing
Catopsilla sp. larvae in a medicinal crop,
Cassia angustifolia. Several species of
insectivorous birds have been found to feed
on insect pests of crops including
Helicoverpa armigera. In doing so, some of
these species transmit nuclear polyhedrosis
virus infecting H. armigera to healthy larvae
of this pest. Bird predators of some other
insect pests have also been found to play an
important role in biological control of insect
pests through disease transmission, besides
direct predation.
Bird Pest Management
Lethal and non-lethal methods of control
have been tried against different birds in
different parts of India. Killing is considered
to be the surest way of getting rid of harmful
birds but public opinion has swayed against
bird killing. In certain situations, however,
farmers need to kill a few birds to scare
others. Shooting involves a lot of labour, and
mist nets are very costly and not easily
August, 2021

available. Fumigation of nest holes and nest
destruction for population reduction is also very
labour intensive, some chemicals have been
found to be efficient poison baits against pest
birds. Moreover, the killing of most of the bird
species is illegal in India.
Non-lethal control measures call for special
attention and research on them should be
intensified. The state of our knowledge on bird
control is preliminary. In fact, this area is still
developing even in the developed countries and
there is a lot of scope for innovative work. Some
of the eco friendly methods to manage
depredatory birds are different birds scaring
techniques (viz.,automatic mechanical bird
scarer, reflective ribbon for bird scaring)
wrapping method on maize crop, screen crop,
lure crop, bio-acoustics, botanical repellents, seed
treatment for protecting sprouting seeds,
integrated bird pest management, habitat
manipulation, netting etc.,

Conclusion
Agriculture in India has been experiencing
heavy and indiscriminate use of chemical
pesticides since many years and birds must have
been contaminated with their residues, especially
with those of chlorinated hydrocarbons. Birds of
prey being at the top of the food chain are the
most likely victims of pesticide contamination.
Mortality of these and other birds due to toxic
chemicals and pathogenic organisms also needs
to be looked into. Henceforth adapting Integrated
Bird Pest Management strategies like birds
scaring techniques, bio-acoustics, botanical
repellents, habitat manipulation etc., would find
a best possible way for birds conservation as well
as to maintain the ecological chain and
biodiversity. However, research should be
intensified on bird problems in horticulture, fish
farming, dairy farming and bee keeping. These
26

VOLUME NO.17, ISSUE NO.11

ISSN No.:2321-7405

are the areas where almost no information is
available. Studies are also required on
ecology and conservation of birds of prey
whose populations are declining in cultivated
areas.
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13. SOIL MICROBIOLOGY

Cluster Bean (Kothavarangai) - The Drought
Tolerant Profitable Crop
Dr. M. Paramasivan and Dr. B. Nallakurumban
ICAR – Krishi Vigyan Kendra, Tamil Nadu Agricultural University,Virinjipuram – 632 104, Vellore -TN

Cluster bean (Cyanmopsis Senegalesis)
is widely used in various forms, with its pods
used as vegetable; grain used as pulse and
can also be used as fodder for animals. In
Tamil, it is called as Kothavarangai or Seeni
avarai. Cluster bean is said to be originated
from somewhere in Africa but now it is
widely cultivated in Southern Asia. In India,
cluster bean is now widely grown and is a
legume, which lives on symbiotic relation
with nitrogen – fixing bacteria Rhizobium.
One of the most important characteristic of
cluster bean is its drought – resistance. The
legume has tap root system with the length of
25 – 45 inches, and the pods are of 1.5 4inches with 5-12 seeds within it. Cluster
bean plays a major role as natural manure as
it increases the growth of other crops by
conservation of soil nutrients.
India is the largest producer of cluster
bean with 80% among the world production,
followed by Pakistan with 10 – 15%. Its
production has considerably increased within
VOLUME NO. 17, ISSUE NO.11

the span of past years from merely being a
household & fodder need to industrial necessity.
It is now widely used in various industries like
food, pharmaceuticals and oil. In India Rajasthan
is the major producer of cluster bean followed by
Haryana, Gujarat and Punjab. In 20012 -2003
Guar production was only 0.2 million metric tons
which increased to 2.7 million metric tons in
2013 -14. In 2014 -15, the production was 2415
tons with yield of 567 kg/ha in an area of 4255
ha. The major product from cluster bean is gum
which is a natural thickening agent used in edible
products. One of the major exports from India is
gum, with some more research and development
in the process and better technology; it will be
highly profitable to the farmers.

Climate and Seasons
Cluster bean is tolerant to high temperature,
which is able to grow under hot conditions and
optimum temperature to obtain maximum yield
is 15 to 35ºC. cluster beans requires a optimal
temperature of 25ºC for proper germination of
seed, with requirement of short photoperiod and
long photoperiod for its flowering phase. The
crop is photo sensitive, drought and salinity
tolerant. It can be grown both in arid and semi –
arid condition and grows as rain fed crop
requiring 300 -400mm rainfall in arid regions.
The crop generally requires dry weather during
maturity. The crop prefers a humidity of 60 to
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70%.

Soil
Cluster bean can grown in various types
of soil but it is grown best in sandy loam soils
with rainfall of 300 – 500mm. It is tolerant
to soil salinity and alkalinity. For good yield,
the soil pH should be neutral i.e around 7.0.
Although it is salinity tolerant, but pod
formation and yield might reduce due to
increased salinity. Due to its leguminous
nature, it is able to grow in poorly fertile soil
due to its nitrogen fixing ability.
Suitable Varieties for Southern
Region
Agaita Guara – 111, Agaita Guara -112,
FS-277, HG -75, Guara -80, HG – 182, Pusa
Domausami,
Pusa
Sadabahar,
Pusa
Navbahar, Goma Manjari, MDU 1are the
suitable varieties for southern region of
India.
Field Preparation

The lands need to be ploughed 2 or 3
times for the plant to get soil aeration and
better root development. Seeds are sown by
broadcasting
method
which
involves
spreading of the seeds in the soil. Sowing
depends on rain which is usually done in
kharif season, with ideal time being 1st or 2nd
week of July. The best sowing time, in case of
summer crop, is between last week of Feb to
2nd week of March. The seed rate depends on
the type of cluster bean. In case of spreading
type varieties 10 – 12 kg/ha is sown whereas
in unbranched type 15 -16 kg/ha is sown. If it
is grain crop 20 kg/ha is sufficient and in
case of fodder cropp, it can be 40 kg/ha.
Seeds can be treated with Ceresan or Thiram
at rate of 3gm/kg seed to kill dry root rot
fungus spores.

Spacing
The recommended spacing is 10 -15 cm
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distances between two plants in a row and a
distance of 45-60cm row to row. The spacing
totally depends on rainfall and other factors. In
case of arid regions with rainfall of 500 – 600mm
the row distance should be 60×10, in semi – arid
(600 - 750mm) it should be 45×10 and in case of
rainfall of 550-600 it should be 30×10.

Water Management
Since cluster bean is a drought – tolerant
crop, it can be easily grown in areas of 300 -400
mm annual rainfall. Drainage is very important
for cultivation of cluster bean as there might be
developmental damage due to water logging.
Although the productivity of the crop is enhanced
by irrigation immediately after sowing and with
improvement of the seed protein content yet.
Drip irrigation can be used for maximizing the
productivity of cluster bean cultivation.
Nutrient Management
FYM @ 25t/ha and NPK 25:50:25kg / ha are
applied as basal and N @ 25 kg/ha 30 Days after
sowing. Phosphoric fertilizer enables effective
nodulation, greater seed size and improved
variety. Generally 40kg of P2O5/ha increases the
seed and stalk yield, enhances crop growth and
other characteristics like number of pods per
cluster, number of pods per plant and seed yield
per plant. ZnSO4 application of 25kg to 30 kg/ha
is found to be positive for the plant growth. Zn
increased the gum content and also provides
resistance against bacterial leaf blight (BLB)
disease. Inoculation of the seeds with Rhizobia
helps in increasing nodulation as well nitrogen
fixation. Plants which were grown from seeds
inoculated were slightly taller with more nodes
on main stem.
Plant protection Measures
The plants are also highly susceptible to
various kind of pest manifestation. Most common
are leaf hopper, ash weevils, pod borer. There are
various ways by which we can control pest
manifestations:
Leaf Hopper: spray Dimethoate 30 EC 1ml/l
of water or Methyl Demeton 1ml/l of water.
Ash Weevils: spray Phospholane 1.5 to
2.0ml/l of water .
Pod Borer: spray Quinalphos 2ml/l of water
or Carbaryl 50 WP 2gm/l of water.
Major Diseases
Alternaria Leaf Spot: Seed borne disease,
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indicated by dark brown, round to irregular
spots on leaf blades. Zineb (0.2%) and
Copper oxychloride spray are two fungicides,
which help in curtailing of the disease by
spraying at regular interval of 15 days.
Powdery Mildew: This disease
generally affects leaves covering with mycelia
patches with fruiting bodies. Due to this
many
plants
die
prematurely
after
defoliation. This disease can be controlled by
application of Benlate and Sulphur
compounds.
Dry Root Rot: It may occur as seedling
blight on the growing cotyledons as
elongated black cankers at any stage of
growth. In mature plants the disease occurs
as bronzing of leaf, followed by drooping of
the upper tender part of the shoots.
Occurrence of this disease may decrease
nodule formation. This disease can be
controlled by Zinc or Copper (5kg/ha) or
Sulphur (20kg/ha) is used for prevention.

Bavistin seed treatment (2g/kg of seed) is also
highly effective in preventing this disease.

Harvesting and Yield

The crop is ready for the first plucking of
pods at 60 days after sowing. The subsequent
pods plucking should be done at two or three
days intervals. Around 10-12 plucking are done.
The green pods can be continued to be picked up
from the plant over a period of time as they
continue to grow on the plant. The yield of cluster
bean can range depending on farm practices with
somewhat around 4.5 to 5.5 tonnes per hectare.

14. AGRICULTURE
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on floating beds made of aquatic plants and
other crop residues. It is often referred as
floating gardens and are called as ‗dhap‘ or ‗
baira‘ in Bangladesh, ‗radh‘ in Kashmir,
‗pontha‘ in southeast of India ‗kaing‘ in
Myanmar and ‗chinampas‘ in Mexico.
The floating gardens of Bangladesh are
most popular among all and the UN‘s Food and
Agricultural Organization declared them as
globally important agricultural heritage system
in 2015 as these are landscapes that combine
agricultural biodiversity, resilient ecosystems
and cultural heritage.

Introduction
One might have heard the recent buzz
word ―hydroponics‖ in modern agricultural
systems and it is becoming more popular nowa-days. The word hydroponics is derived from
two Greek words ―hydro‖ meaning water and
―ponos‖
meaning
―water-working‖.
Hydroponics refers to the practice of growing
plants with their roots suspended in water
containing mineral nutrients or simply growing
plants without soil. Floating bed cultivation is
an indigenous hydroponic system of soil less
cultivation used for growing vegetables in
lakes, waterlogged and flooded areas.

How to Create a Floating Bed
Locally abundant materials such as water
hyacinth (Eichhornia crassipes), other aquatic
weeds like Pistia stratiotes, Hygroryza
aristata, and paddy straw are used for
constructing a floating bed which is called as

Floating Bed Cultivation
Floating bed cultivation is practiced in
lakes, waterlogged areas or in agricultural
lands submerged for longer periods (or during
monsoon). It involves cultivation of vegetables
VOLUME NO. 17, ISSUE NO.11
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raft. During the monsoon season, the aquatic
weeds are gathered and stacked up into
rectangular shaped raft and kept for one week
for rotting (Fig.1). If the raft is weak then it is
strengthened by using bamboo sticks. After the
rotting of weeds, compost and soil is applied on
it making it ready for sowing of crops. They are
anchored with bamboo poles, so that they don‘t
drift away. The buoyancy of this floating bed
allows it to rise with the water levels. A new raft
has to be built every year, but the old one can
be used as fertilizer during the dry season.

Fig.1: Preparation of floating bed, monitoring beds by
boats and harvesting of vegetables

Importance
 Food security: Food security is
ensured by enhancing nutritional
security
through
year-round
vegetables production and increased
quality of food which positively
influences the health of local
communities.
 Livelihood
security:
This
technology involves both men and
women in cultivation and also changes
people‘s perception of particular areas
as suitable places to live. It also
provides growing area for poor
communities who lack access to land,
as many wetlands which are
submerged under water for 7-8
months of the year can be utilized by
them. People practicing floating bed
cultivation are economically superior
to those in other flood affected areas
who have not yet adopted this practice.
 Biodiversity: A high biodiversity of
cultivated plants is grown on the
floating
garden.
Along
with
agricultural biodiversity, fish can also
be cultivated.
 Ecosystem functions: Ecologically,
floating bed cultivation causes no
damage to the water ecosystem, but
using problematic aquatic weeds like
water hyacinth in the floating gardens,
which normally congests the water
canals
restores
the
healthy
environment to the water bodies.
Control of water hyacinth also helps in
preserving the aquatic life of the
region.

Cultivation
Floating beds are mostly used for the
cultivation of vegetables. Most commonly
grown vegetables are okra, brinjal, chilli, bitter
gourd, snake gourd, leafy vegetables on these
beds and sometimes spices like turmeric and
ginger. Besides vegetables, rice seedlings can
sometimes be grown on these beds.
Sowing can be done either by direct
broadcasting of seed on the bed for leafy
vegetables like amaranth or by transplanting of
seedlings grown in peat soil wrapped with
coconut fibre for other vegetables. During the
monsoon season, farmers use small boats for
navigation and management of these floating
gardens (Fig.1). As they are grown on organic
beds, they do not need any chemical fertilizers
and the plants will absorb nutrients from the
organic beds as well as from the water below.
Chemical fertilizers can also be applied if
needed for better growth of plants but, the
requirement is greatly reduced. These floating
gardens are free from soil borne diseases and
weeds are also rare, hence, they are more
productive than terrestrial gardens and the
produce is organic. Harvesting of the
vegetables is also done by moving along the
beds in boats. According to a FAO report, an
average profit of $140 per 100 square meters
can be obtained from floating bed cultivation.
After the monsoon season or as the water levels
drop, farmers will carry these floating beds to
the higher grounds or their fields where they
are breaked and mixed into the soil to enrich
the soil.
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Conclusion
Floating bed cultivation was developed for
waterlogged and flood prone areas to increase
the food and livelihood security of the
vulnerable
farmers.
This
indigenous
hydroponic technology has also proved its
sustainability under the current climate change
scenario of frequent floods and land inundation
and also has the potential for replication
elsewhere. In addition it is a environment
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friendly technology for reducing green house
gases as no or less agrochemical are used for
cultivation.

Proposal:
Floating
Garden
Agricultural
Practices
in
Bangladesh. Ministry
of
Agriculture, Government of the People’s
Republic of Bangladesh.
Islam, T. and Atkins, P., 2007, Indigenous
floating cultivation: a sustainable agricultural
practice in the wetlands of Bangladesh.
Development in practice, 17(1), pp.130136.2010, 51, 1821–1839.
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15. SOIL SCIENCE

Land Suitability of Rainfed Vertic Soils of Southern
Districts of Tamil Nadu
M. Paramasivan and Dr. B. Nallakurumban
ICAR – Krishi Vigyan Kendra, Tamil Nadu Agricultural University, Virinjipuram – 632 104, Vellore - Dt, TN

Vertisols (Black cotton soils) occupy an
area of 4, 98,000 ha in Ramanathapuram,
Tuticorin, Tirunelveli, and Virudhunagar
districts of Tamil Nadu. The soils are mostly
rainfed with cotton, chillies, millets, pulses
and oil seed crops.

various physical and chemical properties. The
soils were classified as per USDA soil taxonomy
(Soil Survey Staff, 1996). The soils were evaluated
according to various interpretive systems such as
All India Soil and Land Use Survey Organization
(1970), Requier et. al. (1970) and FAO (1976).

Physiography and Morphological
Properties

Physiographically the area is a vast
stretch of pedeplain with a slope gradient of
less than 1.0 percent. The climate is basically
tropical. The major rainy season is north east monsoon with 54.8 per cent, followed by
summer 21 per cent, south west 17.5 per cent
and winter 6.7 per cent rainfall. The mean
annual maximum temperature for 50 years
was 35.00 C and mean annual minimum
temperature was 22.50 C with mean annual
temperature of 31.00 C. The mean annual
rainfall is 700 mm.
The detailed soil survey was carried out
using cadastral map in the scale of 1:10,000.
Profiles were opened at random locations
upto 200 cm or rock or hard indurated
substratum and studied in detail for all their
morphological and physical characteristics.
Pedons were examined and horizon-wise soil
samples were collected and analysed for
VOLUME NO. 17, ISSUE NO.11

Based on the profile study, the soils of area
were consisting of deep (100-105 cm solum
depth), imperfectly drained, calcareous, clayey
soils occurring in nearly level lands. They develop
deep, wide cracks in periods of moisture stress.
Slickensides are noticed in the subsoil.
Occurrence of clay in surface and sub-surface
layers of the pedons were observed, indicating
moderate to high degree of soil development. The
colour of the surface soil of the four series ranged
from very dark grayish brown (10 YR 3/2) to very
dark gray (10 YR 3/1) due to the presence of free
cations (SS & LUO Staff, 2003).

Physical Properties
Generally gravel and sand contents are lower
in soils of the plain Vertisol whereas, the clay and
silt contents are higher. The surface soils had
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high clay (> 50 per cent) content. In general
the clay and calcium carbonate contents
increase with depth because of illuviation (SS
& LUO Staff, 2003).

Chemical Properties
The
soil
reaction
ranged
from
moderately alkaline (pH 7.9) to very strongly
alkaline (pH 9.0). The organic carbon
content of the four soil series ranged from
0.21 to 0.37 per cent and it decreased with
the increase in solum depth. The electrical
conductivity of surface soil was less than 1.0
dSm-1. Generally, electrical conductivity
increased with depth. The wide variation of
these pH, EC and CEC was due to the nature
of parent material, leaching, presence of
calcium carbonate and exchangeable cations
(SS & LUO, 1991). The free calcium
carbonate content varied from 3.2 to 6.1 per
cent in the form of concretions and nodules.
The precipitation of calcium carbonate from
the solution rich in carbonate resulted in the
high pH values. The organic carbon content
was low (< 0.5 per cent) in all the soils.
The
exchangeable
cations
and
extractable bases were considerably high
among the four series of soils. The cation
exchange capacity of the soil ranged from
30.6 to 54.3 c mol (+) kg –1. Among the
exchangeable cations, Ca was predominant
followed by Mg, Na and K.
Classification

Based on the morphological, physical
and chemical properties, the soils were
classified into the order of Vertisol. The
solum depth ranged from 100 to 150 cm.
Thickness of ‗A‘ horizon ranged from 15 to 25
cm. It‘s colour was very dark grayish brown
in the hues of 10 YR and 2.5 Y or dark brown
in the hue of 10 YR. The soil consisted
imperfectly drained, calcareous, clayey soils
occurring in nearly level lands. They
developed deep, wide cracks in periods of
August, 2021

moisture stress. The frail cambic ‗B‘ horizon was
about 40 to 60 cm. It‘s colour was very dark
grayish brown or very dark gray of 10 YR hue.
Slickensides were noticed in the subsoil. The soils
were taxonomically classified as fine, smectitic,
calcareous, deep, isohyperthermic and Typic
Haplusterts.

Land Capability Classification
The soils belonged to the capability class of
‘IIIs’. The clayey soil texture, high erosion, poor
drainage and poor rainfall distribution placed the
soil under class III. The ‘s’ is the sub class
indicating that the best management of the soils
lies in their successful handling.
Land Suitability Assessment for Major
Crops Adopted to the Area
Considering
the
problems
of
soil
management in the soils of southern districts of
Tamil Nadu, the suitability classification, land
resources of these areas were assessed for their
suitability for the following crops.
Millets Bajra, jowar and ragi
Indian millet (Setaria italica), kodo
Minor
millets millet (Paspalum sorobiculatum),
little millet (Panicum miliare),
common millet (Panicum miliaceum)
and barnyard millet (Echinochloa
colona)
Coconut, sesamum and sunflower
Oil
seeds
Cotton
Fibre
crop
Chillies and coriander
Spices
Banana, mango and citrus
Fruit
crops

The above interpretative systems indicated
that the soils are with severe limitations that
reduce the choice of the crops and require special
conservation and management practices. They
can be brought to use by overcoming the
manageable soil limitations. They are moderately
suited to bajra, jowar, ragi, minor millet, cotton,
sesamum, sunflower, chillies and coriander.
However, they are marginally or least suited to
most of the economic and tree crops including
coconut, banana, mango and citrus. Further,
careful soil management technique with
conservation practices coupled with selection of
suitable crop can help in better sustained output
from the soils.
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Spices are products of plant origin used
for thousands of years to season and to add
flavour or colour to dietetic preparations
with some nutritional value and Spices have
been defined as aromatic natural compounds
originated from dried plants or parts of
plants such as seeds, fruits, flowers, roots,
bulbs, leaves, bark etc., used in small
quantities and added to preserve food, give
taste, smell and flavour (Codex, 2017).
The most countries that produce spices
includes India (74% of the world market),
followed by Bangladesh (6%), Turkey (5%)
and China (5%) (FAOSTAT, 2012). Because
of their processing (harvesting techniques,
drying,
storage)
and
environmental
conditions characterised by high temperature
and relative humidity, spices are among the
most contaminated food products with
toxigenic moulds and mycotoxins, especially
aflatoxigenic fungi and aflatoxins (AF)
(Hammami et al., 2014). Aflatoxins are the
most important mycotoxins with regard to
occurrence, toxicity, and impact on human
health and trade.

Aflatoxins
Aflatoxins have been clearly identified as
toxic,
mutagenic,
teratogenic
and
carcinogenic compounds produced by certain
kinds of fungi (moulds), they can
contaminate food crops and pose a serious
health threat to humans and also to livestock.
VOLUME NO. 17, ISSUE NO.11

Aflatoxins also pose a significant economic
burden, causing an estimated 25% or more of the
world‘s food crops to be destroyed annually.

Types
Aflatoxins are primarily produced by strains
of Aspergillus flavus, A. parasiticus, A. nomius,
A. pseudotamarii and A. bombycis. The four
major aflatoxins commonly isolated from foods
and feeds are aflatoxin B1 (AFB1), B2 (AFB2), G1
(AFG1) and G2 (AFG2) (Varga et al., 2011). A.
flavus and A. pseudotamarii produce only B
aflatoxins. They lack the ability to synthesize G
aflatoxins. Aspergillus nominus, A. bombycis and
A. parasiticus produce all four major aflatoxins.
Aflatoxins M1 and M2 are hydroxylated
metabolites of aflatoxin B1 and B2 respectively
and are produced in milk-producing animals
(Pickova et al., 2020).
Health risks
Aflatoxicosis is a condition caused by
aflatoxins in both humans and animals. It occurs
in two general forms: a) The acute primary
aflatoxicosis: It is produced when moderate to
high levels of aflatoxins are consumed b) The
chronic primary aflatoxicosis: It results from
ingestion of low to moderate levels of aflatoxins.
Aflatoxins have also been linked with
kwashiorkor and marasmus in most of the subSaharan countries in children. Liver cirrhosis,
abortion, cancer, stunted growth etc., are also
caused by aflatoxins in food. Mutations, cancer,
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immunosuppression, lung injury, birth
defects, liver damage, decreased milk
production,
reduced
reproductivity,
suppressed immunity, vomiting, abdominal
pain, pulmonary oedema, convulsions, coma
and death with cerebral edema are the health
risks associated with human population.
In animals, the signs of aflatoxicosis
include anorexia, depression, dramatic drop
in milk production, weight loss, lethargy,
gastrointestinal dysfunctions, abdominal
pain, bloody diarrhoea, decreased feed intake
and efficiency, weight loss, jaundice,
abortion, blindness, walking in circles, ear
twitching, frothy mouth, photosensitization,
bleeding and finally death (Pickova et al.,
2020).

Spoilage in spices
Pre-harvest contamination
Soil and air are the main source of
inoculum for causing contamination of spices

in field. The propagules such as conidia are easily
dispersed by air movement, insect, water and
their dormant sclerotia are able to stand in the
soil. Spices (seeds, fruits, roots) can contain A.
flavus inoculum and aflatoxins at pre-harvest.
Conidia of A. flavus can germinate on the stigma
surface of flowering plants, infect and develop in
seed embryo as endophytic fungi. During drying
process of spices, aflatoxin may be produced by
the toxigenic strains. High moisture content
during harvest leads to the production of
mycotoxin and hence spoilage.
Post-harvest contamination
Spices are produced and harvested
traditionally and are dried in open air on the
ground and stored under insufficiently controlled
conditions with respect to food hygiene. Lack in
knowledge of handling methods and equipment
by farmers, the dried stored spices become
susceptible and infested by storage fungi.

Table 01: Factors responsible for occurrence of aflatoxin spoilage in spices
Improper Post-harvest practices during
drying process, transportation and storage
causes additional contamination. Driedstored spices are hygroscopic and tend to
absorb moisture from the environment
leading to increase in spice moisture content
that resulting in accelerated deterioration.
Factors majorly responsible for aflatoxin
spoilage in spices are given in Table 01.
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Management practises
During pre-harvest
 Maintaining field hygiene and water
used for irrigation at pre-harvest
 Employing suitable harvesting methods
 Preventing spice commodities in contact
to the soil
 Separation of ground fallen spices
During post-harvest
 Quick and hygiene drying process
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human body. Spices are a small but integral part
of the diet of all people in the world. Therefore,
spices are certainly not the main source of the
supply of mycotoxins to the human body, but
they can contribute to a considerable extent
through
continuous
consumption.
The
management of aflatoxins in spices is a
constantly evolving process. By adopting
innovative technologies such as bio control
technologies,
ozone
fumigation,
chemical
method, sorting technology, storage, gamma
irradiation and biological control helps in
managing aflatoxin contamination in spices. Last
but not least, it is also needful to increase
consumer awareness about the risk posed by
mycotoxins in spices and their potential health
impact.



Sortation and separation of physical
damaged ones from the lot
 Storing dried spices in sanitized
containers or polyethylene bags
Physical treatments


Drying spices below safe moisture
content is limiting factor for fungal
growth. Maintaining stable moisture
content throughout storage is
required to prevent aflatoxin
contamination
 Modified atmosphere packaging of
spices
 Ionizing radiation is another
physical treatment to decontaminate
the spices. Spices are commonly
preserved by gamma irradiation
where the packaged spices are
exposed by gamma photons emitted
by Cobalt-60 or Caesium 137
Chemical treatments:
The use fumigants on spices such as
methyl bromide, phosphine and ethylene
oxide is effective to eliminate moulds.
Phosphine concentration of 0.5 mg/L
inhibits mycelial growth of the A. flavus
(Pickova et al., 2020).
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Conclusion
Food is the main source of mycotoxins in
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Introduction
A model is a simplified representation of
a phenomenon or systems (GIS) as occurring
whenever operations of the GIS attempt to
emulate processes in the real world, at one
point in time or over an extended period.
Models are useful and used in a vast
array of GIS applications, from simple
evaluation to the prediction of future
landscapes. Models using geographically
referenced data are usually called ―spatially
explicit models.
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Classification of GIS Models
1. A model may be descriptive or prescriptive.
2. A model may be deterministic or stochastic.
3. A model may be static or dynamic.
4. A model may be deductive or inductive.
Types of Models
Analog Model: An analog model is deﬁned
as a scale model, a representation of a real-world
system in which every part of the real system
appears in miniature in the model. The success of
analog models depends on the degree to which
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the system can be scaled whether the
operation of the system in a scaled model is
identical to the operation of the real system.
A key measure of an analog model is its
scale or representative fraction, the ratio of
distance between two points in the model to
distance between corresponding points in the
real world. In an analog model, all aspects of
the system must be scaled by the same ratio
for the model to be valid.
Digital Model: All operations are
conducted using a computer. Data is
assembled in a data model and coded using a
variety of coding schemes that reduce
relevant aspects of the real world to patterns
of 0s and 1s.
The model itself is also coded in the
same limited alphabet, as a computer
program or software. Digital models do not
have a representative fraction, since there is
no distance in the model to compare to
distance in the real world.


Spatial Resolution: A simple rule
of thumb that the spatial resolution
of the data set is approximately 0.5
mm at the scale of the map—in other
words, a map at 1:24,000 has a
spatial resolution of approximately
12 m.
 Temporal Resolution:Important
in dynamic models since it defines
the length of the model‘s time step
Any dynamic model proceeds in a
discrete sequence of such steps, each
representing a fixed interval of time, as the
software attempts to predict the state of the
system at the end of the timestep based on
inputs at the beginning of the time step.
Static Models: If the input and the
output both correspond to the same point in
time. Often take the form of indicators;
combining various inputs to create a useful
output Universal Soil Loss Equation (USLEslope, soil quality, agricultural practices, and
other properties - estimate the amount of soil
that will be lost to erosion from a unit area in
a unit time. The DRASTIC model estimates
geographic variation in the vulnerability of
groundwater to pollution, again based on a
number of mapped properties.
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The USLE is widely used to predict soil
erosion and to guide management
strategies on the part of farmers or
county or state governments to minimize
erosion.
 DRASTIC is widely used as the basis for
policies regarding groundwater and to
make decisions about the environmental
impacts of proposed developments.
Dynamic Models: if the output represents
a later point in time than the input. The common
element in all of these models is the operation of
the GIS in multiple stages, whether they be used
to create complex indicators from input layers or
to represent time steps in the operation of a
dynamic process.
Dynamic models, on the other hand,
represent a process that modifies or transforms
some aspect of the Earth‘s surface through time


Contemporary weather forecasts are
based on dynamic models of the
atmosphere.
 Dynamic models of stream flow are used
to predict flooding from storms.
 Landuse/landcover prediction models.
 Dynamic models of human behavior are
used to predict traffic congestion.
Dynamic models go further by attempting to
quantify impacts into the future and are used to
assess different management or development
scenarios.
Discrete Models emulate processes that
operate between discrete entities, such as the
behaviors that are exhibited by humans or
animals as they interact over space
Discrete-object view tends to work best in
describing & representing biologicalorganisms or
human-made features such as buildings, vehicles.
Continuous Models, on the other hand,
are cast in terms of variables that are continuous
functions of location, such as atmospheric
pressure or temperature, soil acidity or moisture
content, or ground elevation.
In the continuous-field view, the geographic
world is described by a series of continuous
maps, each representing the variation of a
different variable over the Earth‘s surface.
No gaps - one value for each variable at each
location.
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Modeling Process
1. The first step is to define the goals of the
model.
2. The second step is to break down the
model into elements and to define the
properties of each element and the
interactions between the elements. A
flowchart is a useful tool for linking the
elements.
3. The third step is the implementation and
calibration of the model.
4. The fourth step is to validate the model
before it can be generally accepted.
Role of Gis in Modeling
1. A GIS is a tool that can process, display,
and integrate different data sources
including maps, digital elevation models

2.
3.
4.

(DEMs), GPS (global positioning system)
data, images, and tables.
A GIS can be used to build a vector-based or
raster-based model.
A GIS has algorithms for conversion between
vector and raster data.
The process of modeling may take place in a
GIS or use a GIS to link other computer
programs.
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Introduction
Chilli (Capsicum annuum L.) is one of
the important cash earning crops, mainly
cultivated for its vegetable green chilli and
dry chilli as a spice of commerce. India is the
largest chilli producer and contributes to
about 25 per cent to total world production
followed by China and Pakistan.Major chilli
growing countries, producing 1.446 million
tonnes of ripe dry chillies with an area of
0.869 million hectares and has been the
second largest exporter of chilli in the
international market, exporting products
ranging from dried form of chilli to chilli
powder and oleoresins across 90 countries
(Muthukumar et al., 2010). India also leads
in the context of maximum area covered
under chilli cultivation. Chilli fruit is used
fresh, cooked, pickled and canned in sauces
and as powder for hot spices (Parey et al.,
2013). Nadkarni (1927) has reported many
medicinal value of chilli. It is economically
very important and valuable crop through
out the world. The native home of chillies is
considered to New Mexico. Portuguese
brought chillies in Indo-Pak subcontinent
from Brazil. The world‘s total production of
VOLUME NO. 17, ISSUE NO.11

chilli is approximately around 3.47 million
tonnes. India is the world‘s largest producer,
consumer and exporter of chillies in the world.
Other major chillies producing countries are
China, Bangladesh, Peru, etc. Chilli is also an
important cash crop of Pakistan. The reasons of
this reduction are various and many but the
major threat in chilli production are various pests
and pathogens which cause considerable losses
every year. Major insects and disease which
attack on chilli plant are Aphids, Mites, Thrips etc
beside pests, different pathogens also cause
various diseases in chilli crop and reduce yield of
the plant e.g. fungi, viruses, bacteria and
nematodes. Among other pathogens the fungal
diseases are more destructive than diseases cause
by other pathogens. Common fungal diseases are
Damping off, Phytophthora root rot, Powdery
mildew, Fusarium wilt, Anthracnose etc.

Damping off – Pythium
Aphanidermatum
Most Pythium species cause seed rot and
damping off of many crops including chilli and
tomato (Shah and Burns, 1996).Disease of
nursery beds and young seedlings resulting in
reduced seed germination and poor stand of
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seedlings.25-75% loss. A positive probably
synergistic interaction between Trichoderma
spp. strains and bacterial strains has been
reported for combined applications in
controlling plant pathogens (Fogliano et al.,
2002). Sudharani et al., (2014) reported a
positive interaction between PGPR‘s and
fungal bio-agents with increased seedling
vigour and root and shoot biomass.
Symptoms










Pre-emergence
damping
off:
Seedlings disintegrate before they
come out of soil surface.
This is known as pre-emergence
damping-off which results in poor
field emergence / poor seed
germination.
Post-emergence damping off is
characterised by development of
disease after seedlings have emerged
out of soil surface but before the
stems are lignified.
Lesion formation at collar region.
Infected areas appear brown and
water soaked.
Plants shrivel and collapse as a
result of softening of tissues.
Infected stems become hard, thin
and infected seedlings topple.
Disease appears in patches both in
nursery and field beds.

Infected plant and fruit

Disease cycle



P.I: Oospores in soil or plant debris
S.I: Zoospores through irrigation
water
Favourable conditions



Excessive and frequent irrigation.
Poorly drained soil and close
spacing.
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High soil moisture with temp around 2530o C
 P. aphanidermatum, prefer temp above
200 C
 Heavy rainfall.
Management








Raise nursery in light soil with proper
drainage
Burning farm trash on the surface of the
beds.
Sowing seed on raised beds of 6-8‖ high
(15cm)
Using low seed rate of 650 g/cent.
Seed dressing with Argosan or ceresan or
Thiram or captan @ 2-3 g/Kg.
Soil drenching with 1% Bordeaux
mixture or COC@ 0.3% .
Biocontrol with Trichoderma viride and
Trichoderma harzianum

Die-back (anthracnose) and fruit rot –
Colletotrichum capsici
Chilli fruit rot and dieback is a fungal
problem witnessed globally. This disease is
observed at the flowering stage of chilli growth.
Flowers dry up resulting in profuse shedding.
Symptoms
 December - October in transplanted crop
 Small, circular to irregular, brownish
black scattered spots appear on leaves.
 Severely infected leaves defoliate.
 Infection of growing tips leads to
necrosis of branches from tip backwards.
 Necrotic tissues appear grayish white
with black dot like acervuli in the center.
 Shedding of flowers due to the infection
at pedicel and tips of branches
Fruit symptoms
 Ripe fruits are more liable for attack
than the green ones. Small, circular,
yellowish to pinkish sunken spots appear
on fruits
 Spots increase along fruit length
attaining elliptical shape.
 Severe infection result in the shrivelling
and drying of fruits.
 Such fruits become white or greyish in
colour and lose their pungency.
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On the surface of the lesions minute
black dot like fruiting bodies called
‗acervuli’
Develop in concentric rings and
fruits appear straw coloured.
The affected fruits may fall off
subsequently.
The seeds produced in severely
infected fruits are discoloured and
covered with mycelial mat.

Infectedfruit
Conidia
Pathogen
The mycelium is septate and grows both
inter and intra cellularly in the host tissue.
The asexual fruiting bodies, acervuli contain
many rigid, brown coloured,1-5 septate setae.
A large number of conidia are borne on
conidiophores in each acervulus which are
falcate, unicellular, hyaline having a
normally truncated base.
Disease cycle




just before flowering, at fruit formation
stage and 15 days after second spray.
Resistant varieties: G3, G4, B61, etc.
Findings of the earlier workers indicated
that Mancozeb and Propiconazole
fungicides
were
effective
against
Colletotrichum capsici, when tested in
vitro or in vivo (Sinde et al., 2012; Pardhi
and Raut, 2011.

Powdery mildew: – Leveillula taurica
Usually seen from December - February
Symptoms: White powdery coating appears mostly
on the lower surface.
 Sometimes the powdery coating can also
be seen on the upper surface.
 Correspondingly on the upper surface
yellow patches are seen.
 Severe infection results in the drying and
shedding of affected leaves.
 Powdery growth can also be seen on
young fruits, and branches.
 Diseased fruits do not grow further and
may drop down.



P.I: Infected seeds and diseased crop
debris.
 S.I: Conidia dispersed by rain splash
and wind.
Favourable conditions


Temp, 280 C with RH more than
97%.
 Humid weather with rainfall at
frequent intervals.
Management:





Collect and destroy all infected plant
parts.
Collect seeds only form fruits
without infection.
Removal
and
destruction
of
Solanaceous weed hosts and infected
plant debris.
Seed treatment with captan or
Thiram 3-4g/kg.
Spray thrice with captan@1.5% or
mancozeb@0.25%.
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Infected plant

Disease cycle


P.I: Dormant mycelium in the infected
crop debris.
 S.I: Air-borne conidia.
Favourable conditions


Cool dry weather favours conidial
germination.
 High RH favours disease development.
Management
Spraying wettable S@0.3% or Dinocap or
Carbendazim or Tridemorph 0.1%.
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Cercospora leaf spot: – Cercospora
capsici
October - November and continues up to
February
Symptoms
 Circular spots with brown margins
appear on leaves.
 The spots enlarge and coalesce with
others.
 The central portion of the spot
becomes white and the leaves turn
yellow and defoliate.
 Sometimes central portion of spot
drops off.
 Spots also appear on stems and
twigs as dark brown, irregular
lesions with whitish centers.
 In severe cases die-back of twigs
occur.

Infected leaves

Disease Cycle


P.I: Dormant mycelium in infected
plant debris, infected seeds and
volunteer plants.
 S.I: Wind borne conidia.
Management
ST with carbendazim@2g/kg seed
Spray
carbendazim@0.1%
or
Difolaton@0.3% at 15 days interval
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For centuries, ingredients have served
helpful functions in a very form of foods. Our
ancestors used salt to preserve meats and
fish, additional herbs and spices to enhance
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the flavour of foods, preserved fruit with sugar,
and preserved cucumbers in a very vinegar
resolution. Today, customers demand and revel
in a food provide that's saporous, nutritious, safe,
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convenient, colourful and cheap. Food
additives and advances in technology
facilitate build that doable.

What Is a Food Additive?
Food
additives
are
natural,
semisynthetic, or synthetic substances or
products of biotechnology, present in edible
products at levels varying usually between a
few mg per kg and 1% by weight. They are
used either directly or indirectly during
processing, treatment, packaging, transport,
or storage of a food for one or more
technological purposes, such as prolonging
shelf life, sweetening, modifying or
stabilizing consistency, enhancing taste, and
enhancing or preserving color.
Directly used food additives are
substances intentionally added to foodstuffs
in controlled levels. The main purposes of
their use are food preservation and food
appeal,
convenience,
or
processing
improvement. Indirectly used food additives
are substances that become part of an edible
product, usually at very low levels, as a result
of processing or packaging.
E- Numbering of food addivties
Each additive is given a unique number
called a "E number," which is used in Europe
for all licenced additives, in order to control
them and warn consumers. The Codex
Alimentarius
Commission
has
now
introduced and expanded this numbering
scheme to classify all additives globally,
regardless of whether they are authorised for
use. E numbers are all prefixed by "E", but
countries outside Europe use only the
number, whether the additive is approved in
Europe or not. For example, acetic acid is
written as E260 on products sold in Europe,
but is simply known as additive 260 in some
countries. Additive 103, alkannin, is not
approved for use in Europe so does not have
an E number, although it is approved for use
in Australia and New Zealand. Since 1987,
Australia has had an approved system of
labelling for additives in packaged foods.
Each food additive has to be named or
numbered. The numbers are the same as in
Europe, but without the prefix "E".Acetic
acid, for example, is labelled as E260 on
European products but is commonly known
VOLUME NO. 17, ISSUE NO.11

as additive 260 in some countries. Although it is
approved for use in Australia, additive103,
alkannin, is not approved for use in Europe and
thus does not have an E number.

Types and classification of food
additives
1. Acidulants: Acidulants confer sour or acid
taste. Common acidulants include vinegar,
citric acid, tartaric acid, malic acid, fumaric
acid, and lactic acid.
2. Acidity regulators: Acidity regulators are
used for controlling the pH of foods for
stability or to affect activity of enzymes.
3. Anticaking agents: Anticaking agents keep
powders such as milk powder from caking or
sticking.
4. Antifoaming
and
foaming
agents:
Antifoaming agents reduce or prevent
foaming in foods. Foaming agents do the
reverse.
5. Antioxidants: Antioxidants such as vitamin C
are preservatives
by
inhibiting
the
degradation of food by oxygen.
6. Bulking agents: Bulking agents such as starch
are additives that increase the bulk of a food
without affecting its taste.
7. Food coloring: Colorings are added to food to
replace colors lost during preparation or to
make food look more attractive.
8. Fortifying agents: Vitamins, minerals, and
dietary supplements to increase the
nutritional value.
9. Color retention agents: In contrast to
colorings, color retention agents are used to
preserve a food's existing color.
10. Emulsifiers: Emulsifiers allow water and oils
to remain mixed together in an emulsion, as
in mayonnaise, ice cream, and homogenized
milk.
11. Flavors: Flavors are additives that give food a
particular taste or smell, and may be derived
from natural ingredients or created
artificially. In EU flavors do not have an Ecode and they are not considered as food
additives.
12. Flavor enhancers: Flavor enhancers enhance
a food's existing flavors. A popular example
is monosodium glutamate. Some flavor
enhancers have their own flavors that are
independent of the food.
13. Flour treatment agents: Flour treatment
agents are added to flour to improve its color
41
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or its use in baking.
14. Glazing agents: Glazing agents provide a
shiny appearance or protective coating to
foods. Humectants: Humectants prevent
foods from drying out.
15. Preservatives: Preservatives prevent or
inhibit spoilage of food due to fungi,
bacteria and other microorganisms.
16. Stabilizers: Stabilizers, thickeners and
gelling agents, like agar or pectin (used
in jam for example) give foods a firmer
texture. While they are not true
emulsifiers, they help to stabilize
emulsions.
17. Sweeteners: Sweeteners are added to
foods for flavoring. Sweeteners other
than sugar are added to keep the food
energy (calories) low, or because they
have beneficial effects regarding diabetes
mellitus, tooth decay, or diarrhea.
18. Thickeners: Thickening agents are
substances which, when added to the
mixture, increase its viscosity without
substantially
modifying
its
other
properties.

Safety and regulation
With the increasing use of processed

foods since the 19th century, food additives are
more widely used. Many countries regulate their
use. For example, boric acid was widely used as a
food preservative from the 1870s to the 1920s,
but was banned after World War I due to its
toxicity, as demonstrated in animal and human
studies. During World War II, the urgent need for
cheap, available food preservatives led to it being
used again, but it was finally banned in the 1950s.
Such cases led to a general mistrust of food
additives, and an application of the precautionary
principle led to the conclusion that only additives
that are known to be safe should be used in foods.
In the United States, this led to the adoption of
the Delaney clause, an amendment to the Federal
Food, Drug, and Cosmetic Act of 1938, stating
that no carcinogenic substances may be used as
food additives.
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Introduction
World soils and terrestrial ecosystems
have been a source of an atmospheric
abundance of carbon dioxide ever since
settled agriculture began about 10-13
millennia ago(Rattan Lal). Human activities
especially the burning of fossil fuels has
caused a substantial increase in the carbon
dioxide in the atmosphere. This increase in
carbon dioxide levels from 280 to more than
380 parts per million is leading to
measurable global warming.
Thus, there is an urgent need to reduce
carbon dioxide emissions and maintain the
optimum level of carbon dioxide in the
atmosphere.
Carbon Sequestration: The term C-
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Sequestration describes both natural and
deliberate process by which carbon dioxide is
either removed from the atmosphere or diverted
from emission sources and stored in the oceans,
terrestrial environments and geologic formations.
Benefits of Carbon Sequestration: It
improves soil quality by increased fertility, soil
structure and stability. It also increases water
holding capacity and further crop production. It
reduces soil erosion and losses of nutrients from
soil.
Management Techniques for Carbon
Sequestration: There are many techniques
such as Conservation agriculture, minimum or
zero tillage, cover crops, crop rotation, crop
sequencing, crop residues, organic agriculture,
rotational grazing, inorganic fertilizers and
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grasses and forages.

Soil Carbon Pool:
Sources of Soil Carbon Pool: It can
be divided into 3 parts- source, known sinks
and missing sinks. Source includes fossil fuel
combustion and cement production and land
use change. These are the sources that
contribute maximum to the soil carbon pool.
However, Known sinks include the
contribution of the atmosphere and oceans.
And the last missing sinks include terrestrial
sinks. There are 5 principal global carbon
pools it includes oceanic pool, geologic pool,
soil carbon pool, atmospheric pool and biotic
pool.
Factors Affecting Soil Carbon Pool:
Soil carbon pool serves numerous on and offsite functions to the human society and well
being. Indeed the unwise cultivation of this
precious resource is due to human greed and
short-sightedness causing land misuse and
soil mismanagement. Some other factors
such as anthropogenic perturbations,
deforestation, biomass burning, ploughing,
drainage of wetlands, shifting cultivation, soil
erosion and some methods of tillage have the
most severe impact on the SOC pool.
Impact
of
Potential
Climate
Change on Soil Quality: The effect of
climate change varies in temperate, tropical
and boreal regions. Some major impacts are  Reduction
in
net
primary
productivity due to increase in
temperature of the soil.
 Due to changes in moisture and
temperature regimes, it affects the
composition of species in the
ecosystem.
 Due to changes in biomass, it affects
the soil physical properties.
 It leads to a susceptibility of soil to
erosion, crusting, compaction and
runoff.
 Lastly it affects the microflora and
fauna of the ecosystem.
Technological Options
1. Conservation Tillage:- Conservation
tillage, a conventional term inferring all
culturing strategies that decrease runoff
and soil disintegration in examination
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with furrow based tillage, is known to expand
the SOC substance of the surface layer. Head
components of carbon sequestration with
conservation tillage are increment in
miniature accumulation and profound
situation of SOC in the subsoil horizons.
Other helpful agricultural practices related to
conservation tillage are those that lead to
increment in biomass production (e.g., soil
fertility upgrade, improved harvests and
species, cover crops and fallowing, improved
fields and deep-rooted crops). It is likewise
important to adopt soil and crop
management
practices
that
highlight
humification and lead increment in the
passive fraction of SOC. Due to the enormous
importance of C sequestration, soil quality
should be assessed based on its SOC content.
Cover Crops: - The benefits of adopting
conservation tillage for SOC sequestration
are greatly enhanced by growing cover crops
in the rotation cycle (R.Lal/Geoderma 123,
2004). Cover crops are a significant soil
carbon sequestration technique. The roots
and shoots of cover crops feed microbes,
parasites, nightcrawlers and other soil living
beings, which expand soil carbon levels after
some time. A few farmers consider this
sequestration "restoring" their soil carbon to
the level that it was before cultivation or the
initial furrowing of the soil for agricultural
practices. However, to enhance the SOC pool,
using cover crops as a green manure crop but
in short term may not necessarily be a good
plan.
Irrigation:- The judicious use and application
of irrigation water in the soil which is
drought-prone can lead to not only the
enhancement of biomass production but also
increment in the amount of above-ground
and the root biomass returned to the soil.
Better irrigation practices also improve the
SOC concentration of the soil.
Restoring Degraded Soils: - There is an
immense potential for sequestrating soil C
through the restoration of degraded soils and
ecosystems. The large amount of the
antecedent SOC pool lost by most degraded
soils can be very efficiently restored by
adopting
various
judicious
land-use
practices.
Pasture Management: - On a global basis,
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3460 Mha land is occupied by
grassland/grazing
lands.
For
sequestering SOC and SIC, improving
forage species and restoring degraded
grazing
lands
are
important.
Furthermore,
converting
marginal
croplands to pastures can also sequester
C.
Forest Soils: - Another one of the most
ignored ways of enhancing the SOC pool
is converting the degraded lands under
agriculture and other land uses into
forests and perennial land use.
Urban Soils: - In North America, Europe
and other developed countries, Urban
forestry is an important land use
practice. We can drastically alter the
SOC fluxes and pool, simply by
transforming landscapes from nonurban to urban land use.
Nutrient Management: - Judicious
nutrient management is crucial to SOC
sequestration. In general, the use of
organic manures and compost enhances
the SOC pool more than the application
of the same amount of nutrients as
inorganic fertilizers (Gregorich et al.,
2001). The impact of fertilizer on the
SOC pool is mainly related to
humification
and
C
biomass
produced/returned to the soil.

The Potential of the Soils all Around
the World to Sequester Carbon:
The capacity of SOC sequestration is
high in the world's degraded soils and the
ecosystems which are assessed at 1216 Mha
and the soils under agriculture which are
assessed at 4961 Mha. These soils have a
large capacity to sequester C by using
restorative land use management practices as
they have lost a huge amount of their original
SOC pool. Keeping all the factors same, the
sequence of the potential of SOC
sequestration for different soils is as follows:
degraded
soils
and
desertified
ecosystem>cropland>grazing
lands>forest
lands and permanent crops. It is estimated
that a huge part of the historic carbon loss (~
66 - 90 Pg) can be sequestered in over 25- 50
years.

August, 2021

Benefits


As well as diminishing the pace of
improvement of air centralization of
CO2, upgrading the SOC pool would
improve
soil
quality
and
agronomic/biomass efficiency.
 The procedures of SOC sequestration
laid out thus are expected to meet the
food requests of the developing
populace, with an auxiliary advantage of
SOC sequestration.
The decline in the amount of SOC leads to
disruption of soil structure and affect the quality
of soil resources, these can be considered as
symptoms of non-sustainable land use. These
effects can be easily reversed by using various
practices
known
for
increasing
SOC
sequestration.
Thus, SOC sequestration is a win-win
strategy.

Research Findings
Thus, the potential of SOC sequestration is
finite in magnitude and duration as it is a short
term strategy to mitigate anthropogenic
enrichment of atmospheric carbon dioxide. So a
long term alternative solution to fossil fuels must
be required.
According to the intergovernmental panel on
climate change fourth assessment report of 2007,
sequestration over the next 2 to 3 decades will
potentially have an impact to mitigate climate
change and even stabilizes the level of
atmospheric carbon dioxide.
Yet SOC sequestration can be considered and
implemented in alternative to fossil fuels. It is a
bridge to the future. Soil carbon sequestration is
something that we cannot afford to ignore.
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Introduction
India is one of the major flower
producing countries in the world.In India
flower cultivation occupies an area of 3.09
mha with a production of 22.46 mMT. Tamil
Nadu is the largest loose flower producing
state in India followed by Karnataka and
Madhya Pradesh with production of 4.17,
2.81 and 2.16 mMT respectively. Karnataka is
major producer of Marigold, Jasmine and
Chrysanthemum. In Karnataka, Haveri is the
largest flower producing district followed by
Tumkur and Bellary with a production of
0.37, 0.18 and 0.15 mMtT respectively.
Floriculture is presently considered as the
most lucrative agro-enterprise in terms of
profit. India is one of the major exporters of
flower. Indian flowers are exported to
Europe, Japan, Australia, Middle East and
USA. India is 5th largest exporter of dried
flower. India accounts about 5% of world
trade in dry flowers. Nearly 20-40% of the
cut flowers produced are lost due to faulty
harvesting, post harvest handling, storage,
transportation and marketing.
Factors Affecting Postharvest
Quality of Flowers
 Flower maturity
 Water quality and Water supply
 Food supply
 Temperature
 Light
 Ethylene
 Mechanical damage
 Diseases

at right stage and right time. Harvesting
should be done by skilled labour






2.

Grading
The grading of flowers should be done
according to the stem length, bud size, stem
thickness and opening of flowers. In manual
grading, skilled workers are used for grading.
Bent neck, thorn damage flowers, disease and
pest affected and thick stem should be rejected.

3.

Sorting and Bunching



Post-harvest management and
technologies
1. Harvesting of flowers: Harvesting is
the last but not least operation is the
greenhouse. Harvesting should be done
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Harvesting is normally done by hand
using shears or sharp knife
Rose shears are used to harvest the rose
which grip the stem after harvest
Tractor operated harvesters are used for
tulips harvesting
Jasmine flowers are harvested by
manual picking method
An experienced picker can pick 10,00015,000 jasmine blossoms per night.
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Sorting should be done according to
local and export market requirement.
Thickness of the stem should be uniform
in a bunch.
All the buds in a bunch should have
same opening stage.
Bunching is done according to buyers
requirement viz staggered or level head
bunching.
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4.

Number of flowers in the bunch
varies according to growing area,
market and flower species
Group of 10, 12 and 25 are common
for single stemmed flowers
Spray-type flowers are bunched by
number of open flowers, by weight
or bunch size
Materials used for sleeving are paper
(waxed
or
unwaxed)
and
polyethylene
(perforated,
unperforated and blister)
Damage through multiple handling
can be reduced if grading, sizing and
even bunching are carried out in the
field or green house

Bud opening








Bud cut flowers opened using bud
opening solutions
These solutions contains germicide
and sugar
High sugar concentrations causes
foliage damage
Temperature:- 21-27 o C
Relative humidity:- 60-80%
High light of :- 1000-2000 lux

5.

Pulsing
It is process of placing freshly harvested
flowers for a selected time interval in a
solution specially formulated to extend their
storage and vase life.
Pulsing agents
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 Sucrose
 Silver nitrate
 Silver Thiosulphate
6. Tinting
The artificial coloring of flowers is called
tinting.





Tinting increases aesthetic beauty of
flowers
Before tinting the flowers should be
dried at lower temperature to increase
the rate of solution up take
Light color flowers are mostly used for
tinting of flowers
Natural, artificial or edible food colors
can be used for tinting

Different color tinting in China aster

Conclusion
Flowers are highly perishable in nature and
are more susceptible to water loss which reduces
the shelf life. Different management techniques
such as pulsing, vase solution treatment, packing
and cooling at recommended time increases the
vase life of flowers. Dried flowers has greater
export value and used as ornamentals for longer
duration.
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Introduction
One of the gardening world's hottest
trends, "vertical gardens" allows plants to
grow on walls and other non-horizontal
surfaces. They are especially popular for
small-space gardening where ground is at a
premium or as decoration for patios and
outdoor rooms. Putting plants at eye-level
also gives new appreciation to groundcovers,
succulents and small perennials that usually
take stooping to admire up close. It was first
invented by Stanley Hart White who
patented a green wall system in the late
1930‘s and later the vertical garden
conceived and realized by the French
botanist Patrick Blanc (he was awarded an
Honorary Fellow of the Royal Institute of
British Architects). He is the modern
innovator of the green wall or the vertical
garden. The vertical garden depends on plants as
they need light, air, suitable temperature, water
and required minerals. Contrary to general
beliefs, plants can vegetate without soil.
Vertical garden is the solution to
implement beautiful plant in any location
where there are no others places left for
plants. The solution rests on the plants
ability to develop their roots in a vertical thin
layer of acrylic manner. With such ability, it
is possible to grow plants on any vertical
structure. Basically, the structure used is very
light and can be set permanently set on any
wall of any buildings (Ankit., 2017).
History of Vertical Gardening
The concept of green walls is an ancient
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one, with examples in architectural history
reaching back to the Babylonians – with the
famous Hanging Gardens of Babylon, one of the
seven ancient wonders of the world. In 1920‘s
The British and North American garden city
movement promote the integration of house and
garden through features such as pergolas, trellis
structures and self-clinging climbing plants. In
2007 at Seattle implements the Green Factor,
which includes green walls.

Why Garden Vertically?
 It create aesthetic living works of art
 It purify the air and absorbs the harmful
gases
 Building protection from shield from
sun, rain and thermal fluctuations
 Energy savings: cut electricity bills up to
20%
 Health and wellness :reduce stress and
enhance wellbeing‘s
 Property value: marketable green feature
 Acoustics: Dampen noise pollution
 Sustainability: makes our world greener
What is a Vertical Garden?
Green wall or vertical garden is the term used
to refer to all forms of vegetated wall surfaces
Vertical garden is not only for building aesthetic,
but also provides a sustainable, energy saving,
comfortable and healthy environment for
building occupant. It is rooted into the ground,
on the wall or in modular panels attached to the
façades. It is also called a system to attach plants
to civil engineering structures and walls of
buildings or vertical greened façades are walls
47
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that are either partially or completely
covered with vegetation and they have
exuberant green looks (Yeh 2010).

2.
3.
4.
5.
6.
7.
8.
9.

Plate 1. Vertical garden

Plants Suitable for Vertical Garden
Climbing plants such as runner beans,
peas, gourds, chayote, passion fruit, kiwi,
grapes, and flowering vines are best for trellis
gardens. Smaller plants such as herbs,
lettuces, and leafy greens grow well in
hanging wall gardens, whether in a container
with soil or grown hydroponically.
For indoor condition

Herbaceous
perennials

Pepromia, Syngonium,
Philodendron, Epipremnum,
Begonia, Anthurium,
Chlorophytum, Pilea, Rheo
discolour, Filttonia,
Spathiphyllum. Schefflera
etc.

Succulants

Rheo discolour, Zebrina
pendula, Setcrease purpurea

Ferns

Nephrolepis

For outdoor condition

Succulants

Alternanthera, pilea
microphylla, mentha spp.,
Asparagus spp.
Sedums, jade plant,
portuluca

Shrubs

Dusty miller, Cuphea

Ground covers

Baby’s tear, callisa repens

Grass like
foliage forms

Ophiophogon, Dianella
tasmanica

Herbaceous
perennials

Benefits of Vertical Gardening
1. Adds aesthetic value.
August, 2021

Covers up views of plain or ugly walls and
provide building protection.
Decrease noise level.
Conserves water and watering takes less
effort.
Reduces CO2 levels and increases oxygen,
impove the air quality.
Prevent
from
dust
and
harmful
microorganisms.
Acts as natural insulation for hot and cold air
and a save energy for your building.
Live plants decrease stress levels, create
peaceful ambiance.
They help mitigate the urban heat island
effect.

Disadvantages of Vertical Gardening
1. Maintenance
2. High cost
3. Irrigation system problems
Conclusion
Vertical gardening is all about growing your
plants on vertical surfaces, be it on the wall of a
home or a large facade of a building. In India if
strategies with action plan of 25 years.
Sustainable green can be achieved. Vertical
gardening is not just aesthetics; it can help to cool
and insulate buildings, reducing the need and
price for air-conditioning also. Growing plants in
the building helps to purify air and improve air
quality as well as and add some eco breeze to
centrally cooled offices/houses/school at the
same time. Vertical garden also helps to soften
the hard look of concrete especially in urban
concrete jungles. Vertical gardens has great use in
a city and have big and positive environmental
effect. Introduction of vertical gardens into cities
can be justified and is the right solution for
saving environment in different places. Spaces
that are conditioned by cultural and natural
systems directly connect our well-being.
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Factors Related to the Post-Harvest Life and Quality
of Cut Flowers and Foliages
R. Baranidharan and R. Mangaiyarkarasi
Ph.D. Scholar, Tamil Nadu Agricultural University, Coimbatore

I. Pre-Harvest Factors
a. Variability:
 Variation found in post-harvest life
and quality of cut flowers among
different species and different
cultivars of same species
 For examples, Anthurium > orchids
> Rose > Gerbera > Lilies
o 1.
Rose
varieties
–
Angelique lasted long as
compared to Preyasi
o 2. Gladiolus – Dhanvantari
longer vase life than Heady
wine
 Variation in vase life attributed to
the differences in physiological,
anatomical, biochemical & genetic
make up
 Longevity affected by
o 1. Stem diameter
o 2. Difference in number of
thick walled supporting
cells in xylem elements and
phloem fibres
o 3. Presence/Absence of
complete ring of secondary
thickening in the peduncles
difference in the diffusive
resistance
&
stomatal
activities of leaves
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4. Activity of peroxidase,
phenylalanine ammonialyase
 Variation in vase life, weight loss, flower
diameter, different cultivars are due to
production of ACC, Ethylene forming
enzyme
b. Environmental Factors
Light:
o
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Photosynthetic
activities
which
determine the total carbohydrate content
of flower having long vase life eg.
Chrysanthemum, carnation
In winter days- low light intensity & low
temperature& short days reduces the
vaselife of cut flowers eg. Carnation,
gerbera, rose
Low light intensity causes excessive
elongation of flower stalk and stem
hardening eg. Stem bending – carnation,
gerbera
Decides the colour intensity of petals. Eg.
Rose buds- at low light intensity showing
pale petal, improve with color of petal
when treated with sugar solution
High light intensity – harmful to
produce red colouration of tissues, leaf
spots, burning & leaf shed.
Low light loving plants
o 500 to 1500 lux (Cordyline,
Philodendron, Spathiphyllum)
o 1000 to 2000 lux (Areca,
Dieffenbachia, Cissus)
August, 2021
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5000 to 10000 lux (Corton,
Dracena, Phoenix)
Temperature



o

Synthesis of high amount of carboxylase
during day time translocation &
respiration in night time is responsible
for longevity
 Variation in keeping quality of flowers
response to seasonal fluctuations.
CO2:



Flowers harvested at immature
stages which allows the full
expansion when it reaches the
ultimate consumer
 Flowers kept at low temperature as
0°C for carnation, 1°C for rose, 4°C
for gladiolus and snapdragon, 8°C
for Sterlitzia, 10°C for orchid
 Higher temperature during field
condition decrease vase life &
quality
 Stored carbohydrate levels are
quality depleted at high temperature
 Freesias, Irishes, tulip produce
quality flowers at might temperature
(10°C) pH life of rose, carnation best
at grown 20°C
 Pre-cooling of cut flowers, remove
field heat, prevent water loss and to
decrease flower sensitivity to
ethylene eg. 13°C (Anthurium), 57°C (Orchids), 4°C (Gladiolus), 1-3°C
(Rose), 7-8°C (Sterlitzia)
Humidity



To produce quality planting material,
easy flowering, increased yield, rapid
crop improvement in CO2 enrinched
atmosphere
 Increased in photosynthesis by increased
in carboxylation of RUBP
 Decreased
in
photorespiration,
transpiration, ethylene production
 CO2 at 1000-2000 ppm reduces the
number of blind shoots, increased yield,
longer & stronger stems in rose
 Produce more laterals & fast growth in
carnations and cultural periods in
chrysanthemum & yield more number of
florets and longer flower stalks in
gladiolus
c. Cultural Factors
Growing media:



Maintain growth and development
Provide nutrient elements like N, P, K,
Ca, Mg, S, F, Mn, B, Zn, Mo
 Dose of N, K, at 100 -200 ppm
recommended for flowering plants
 Reported that deficiencies of Ca, B, K
reduce keeping quality of carnation
 Increase in soluble salt influence yield &
quality
 In cut roses, apply 25g N, 175g P2O5,
100g K2O per 1.44 square meter to
increase vase life
Irrigation



Humid atmosphere may stimulate
the development of fungal &
bacterial growth
 Which can damage cut flowers
during storage & transport
 Damaged flowers removed quickly
from water & more amount of
ethylene production emitted
 Air circulated necessary to paralyse
the bad effect of increased humid
 Flowers stored at 90 – 92 % RH. Eg.
Agave, Aloe
Season






In chrysanthemum harvest during
hot season than cold season,
showing longer vase life
Increased light intensity and
increased
photosynthetic
rate
increase longevity
Rose cut in afternoon than morning
show better keeping quality
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Direct negative correlation between the
level of moisture stress & keeping quality
of cut flowers and potted plants
Moisture stress determine by the growth
& physiology of crop
Indirect effect of leaf & flower
senescence
through
synthesis
of
carbohydrates, stomatal activity, protein,
cell division
Frequent irrigation improve the quality
until anaerobic condition
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Too much irrigation may affect the
post harvest life
Use of Agricultural Chemicals


Pre-harvest
growth
retardant
application of Daminozide, cycocel,
Phosphon D, been observed vase life
of cut flower
 Stem
retardation,
increased
synthesis of chlorophyll, checking
pollution, regulating blooming time
 Foliar spray of GA3 (50-500 ppm)
field grown Rakthagandha, Dr. B.P.
Pal of rose to increases vase life
 BA, ABA and Ethrel can extent pH
life of cut flower
 Longevity of Rakthagandha cut rose
improve with spray of FeSO4 (1-2%),
MnSO4 (1%), CuSO4 (0.1 %), Boron
(0.2 %)
Diseases and Pests





Flower affected by microbe by
vascular diseases which increases
ethylene evaluation
Leaves and
petals
of
rose,
chrysanthemum, carnation, have
been found to produce ethylene
result of physical injury
Quality of flower affect by fungal
diseases. Eg. Pthyium, Rhizoctonia,
Penicillium, Botrytis



Flowers cut more advanced stage have a
shorter longevity than younger ones
 Optimal stage of flower bud to be harvest
depends upon the genotypes, species,
temperature, marketing distance &
consumer preferences
 Harvest at immature stage for long
distance, advanced stage for local market
 Special care should be taken for those
flower harvest at immature stages
b. Time of Harvest


Optimal time of harvesting depends
upon the plants & climatic condition
 Harvesting of flower in the morning may
leads to the infection caused by fungi
 Flowers retains higher amount of stored
–CHO if harvesting done in the
afternoon
 Morning cut is useful those flower which
transpire at higher rate eg. Rose
 High temperature and high light
intensity should not be done harvesting
c. Mode of Harvest





II. Harvest Factors
a. Stage of Flower Bud at Harvest
 Flowers remain turgid condition
when harvest at proper stage of
development





Should be cut the flowers in sharp tools
& placed immediately in water/floral
preservatives solution
Angle of cut must be slanting & smooth
to absorb water
Stem should not be crushed which leads
to blockage of xylem vessels
Care should be taken for portion of
exuded milky fluid
Milky fluid sometimes causes a hinder of
water absorption
To avoid this pattern of basal portion of
cut stems
Should be treated with hot water for few
seconds.

24. SOIL SCIENCE AND AGRICULTURE CHEMISTRY

Gliricidia: A potential Green Leaf Manuring Crop
P. Sowmya1* M. Bhargava Narasimha Yadav2
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When compared to western countries
Indian climatic conditions different which
hastens the mineralization rate of organic
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matter in the soil. Organic matter has both
positive effects and negative effects but impacts
of positive are much higher than negative shades.
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Organic carbon in soil plays crucial role in
various soil processes, nutrient dynamics,
water relations and in maintaining biological
and physical health of soil. Thus, it
determines the extent of soil productivity.
Organic carbon in soil plays crucial role in
various soil processes, nutrient dynamics,
water relations and in maintaining biological
and physical health of soil. Thus, it
determines the extent of soil productivity.
Most of the dryland soils are low in organic
carbon due to rapid oxidation process in dry
regions of the country. Besides, low biomass
generation and erosion of top organic carbon
rich soil under intensive rainfall are other
important factors leading to low soil organic
carbon status in tropical regions. Depleted
levels of organic matter have significant
negative impacts on water use efficiency due
to poor porosity and infiltration, local and
regional water cycles, plant productivity, the
resilience of Agroecosystems and global
carbon cycles. By controlling infiltration
rates and water holding capacity, soil organic
matter plays a vital function in buffering
yields through climatic extremes and
uncertainty that exist in drylands. Therefore
management practices that augment soil
organic matter and maintain it at a threshold
level are urgently needed for assessing
further degradation and rather have better
soil health, carbon sequestration, mitigating
greenhouse gases (GHGs) and food security
of the country. Continuous application of
organic matter as farm compost, farmyard
manure, and plant residues is needed to
maintain or increase soil organic matter
content.

Gliricidia
Gliricidia sepium is a fast growing,
tropical, leguminous tree. It is one of the
commonest and best-known multipurpose
trees in many parts of Central America,
Mexico, West Africa, West Indies, South
Asia, and tropical Americas. The tree is used
for timber, firewood, hedges, medicinal
purpose, charcoal, live fence, plantation
shade, poles, soil stabilization, and as green
manure. Gliricidia sepium adapts very well in
a wide range of soils ranging from eroded
acidic (pH 4.5-6.2) soils, fertile sandy soils,
heavy clay, calcareous limestone and alkaline
August, 2021

soils. Gliricidia tolerates fire and the trees quickly
re-sprout with the onset of rains.

Nutrient Additions to Soil
Amount of Gliricidia leaf manure application
depends upon the growth of boundary
plantations. Usually, about 1 to 2 t ha-1 leaf
manures can be applied. Application of 1 t ha-1
gliricidia leaf manure provides 21 kg N, 2.5 kg P,
18 kg K, 85 g Zn, 164 g Mn, 365 g Cu, 728 g Fe
besides considerable quantities of 5, Ca, Mg, B,
Mo etc. It improves mobilization of native soil
nutrients in the soil due to production of carbon
dioxide and organic acids during decomposition
of the plant material, adds valuable nutrients
such as N, P, K, Ca, and Mg to the soil. Gliricidia
plants grown on 700 m long bunds can provide
about 30 kg N ha-l yr-1 under rainfed systems with
700-800 mm annual rainfall.
In a laboratory study on surface applied
Gliricidia leaves in ICRISAT, Nagavallemma
(2000) observed a consistency increasing mineral
N from 7.00 mg N kg-l soil at 5 days after
incubation to 121 mg kg-l soil at 150 days after
incubations, they thereby indicating in addition
to supplying nutrients on a regular and balanced
supply of nutrients with use of Gliricidia
loopings. The major requirement of rainfed crop
nutrient needs can be met through 2 t gliricidia
leaf manuring, if properly added. Remaining
nutrient needs of crops can be supplied through
chemical fertilizers. Legume crops like chickpea,
soybean, groundnut, blackgram, greengram,
pigeonpea do not need any additional N
application, if 2 t gliricidia leaf manure per ha
applied. Similarly, P and K needs in most of the
dryland crops like sorghum, pearlmillet, upland
rice, chickpea groundnut, soybean, and sunflower
can be supplied if crops are grown in soils with
medium to high soil fertility. Micronutrient
requirement is mostly met through addition of 2 t
gliricidia ha-1 for major rainfed crops.
Soil Health Improvement
Gliricidia leaf manuring improves organic
matter content in the soil, improves soil physical
properties like reduces bulk density, improves
porosity of soil, allows the water to infiltrate into
the soil more quickly rather than run off the
surface, increases water-holding capacity of the
soil, reduces soil erosion, restores and improves
the soil quality, increases crop yields. Use of
Gliricidia as green manure minimizes the usage
52
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of chemical fertilizers that are very expensive
and also environmentally unfriendly, acts as
a barrier and filter to the rainwater running
down the surface of a slope. Gliricidia roots
stabilize lands with high slopes. Gliricidia
root rhizosphere soil samples showed
improved organic carbon content in different
depths of soil profiles. Similarly biological
health of soil improved considerably in terms
of
population
of
fungi,
bacteria,
actinomycetes,
total
microbial
count,
microbial biomass carbon and nitrogen.
Improvement of soil environment in the
Gliricidia rhizosphere in the field bund soil
could be due to improvement of organic
carbon and root activity and rhizodeposition.
Relative Soil Quality Index (RSQI) was
found to be highest with 3 t Gliricidia ha-1
and 25% RDF + 1.5 t Gliricidia ha-1 in cotton
+ blackgram (1:1) and greengram - Rabi
sorghum system on Vertisols of Parbhani
(CRIDA 2007-08). Mulch cum manure is a
practice adopted to improve the fertility and
productivity of the soil under rainfed
conditions. This practice facilitates in
reducing the impact of rain on the soil,
minimizing the nutrient and soil losses and
controlling the weeds effectively.

Benefits to Environment
Application
of
gliricidia
imparts
resilience to soil against moisture stress,
improves soil quality, and reduces soil
erosion and pollution besides helping to
minimize use of chemical fertilizers. It
reduces the nitrogen oxide (N2O) and CO2
emissions into atmosphere and contributes
overall reduction green house gases (GHGs)

and has far reaching benefits in the climate
change scenario.

Conclusion
Farmers need to be encouraged to grow
Gliricidia on farm bunds, borders of fields and on
common lands. Use of Gliricidia as green manure
in crop production systems provides a
sustainable means of maintaining soil fertility
along with inorganic sources of nutrients. One
has to think to improve organic carbon and
nutrient pools in soil by way of recycling of
separable crop residues and other biomass
available in the farm. It has a large scope for
improving organic carbon and nutrient pools in
soils. However, gliricidia needs to be promoted
systematically through proper technical guidance
at the village level to upscale this technology on
large scale.
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25. SOIL SCIENCE

Brown Manuring: An alternative of Green Manuring
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Abstract
Organic manures can play an important
task in getting sustainability. Organic
manures are low in nutrient content and
bulky in nature so that replacement is
extremely
required.
To
get
yield
sustainability
the
efficient
nutrient
VOLUME NO. 17, ISSUE NO.11

management is essential. Green manure, an
additional possible choice of organic sources
providing nutrients to crop growth and
development, but it has several limitations as it
requires crop cycle (45-60 days) from sowing to
breakdown
with
optimal
moisture
and
appropriate temperature after incorporation.
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Brown manuring is the only available option
which can supply all the essential nutrients
to the plants which are considered beneficial
for improving soil properties as well as weed
management and ultimately leads to enhance
crop yield by improving soil biodiversity.
Brown manuring improves the soil physicochemical
properties,
growth
and
development of crops, weed control
efficiency and nutrient use efficiency of
crops.

Introduction
Climate change is affect in all cropping
regions and farmers are searching for to
make the large amount use of the rainfall.
Cropping systems and soils are suffering
equally as becoming more intense to meet
world food requirements and diminishing
profit margins, leading to declining soil
structure and lower soil carbon levels. The
high cultivation cost and low availability of
inputs is the present circumstances of
agriculture. Uses of inorganic fertilizers in
big scale alone over a long duration cause an
imbalance in other nutrient supplies. This
has created a lot of attention for the
integration of nutrients form organic and
inorganic sources. The integration of organic
manures with inorganic fertilizers helps to
improve yield stability by enhancing the
productivity of applied nutrients, reducing
secondary and micronutrient shortages and
maintaining favorable physical environment
in soil. India has a large number of bio-waste
potential and used in crop fields by converted

into composts and organic manures. There are
many options available, among them ‗brown
manuring‘ is the best practices developed for
paddy eco-system and in agriculture it‘s become a
popular technique. Brown manuring is normally
a 'no-till' version of green manuring to facilitate
uses as herbicide to desiccate the crop before
flowering rather than cultivating. It can be clear
as a practice of rising green manuring crops viz.
sesbania, dhaincha, sunnhemp etc. as mixed or
an inter crop and killing them by the application
of post emergence herbicides (2, 4-D) at about 25
days of co-culture to kill these Sesbania plants for
manuring. After spraying (4-5 days of spraying),
the colour of green plants becomes brown due to
loss of chlorophyll, therefore the practice is
known as brown manuring where plant residues
are left standing along with the main crop in the
field lacking incorporating ploughing until its
residue decomposes into the soil and adding
organic manure moreover weed control by its
shade effect.

Concept of Brown Manuring
India has a sufficient amount of organic
residues which can be transformed into organic
manures as well as composts and used in field
crops. But the large amount of organic waste is
not scientifically and properly converted into
composts and lost by different way. Besides,
transport cost of the bulky organic manures is
also costly. The green manuring is the suitable
option to put organic manure in the soil and it
require some time to decomposition after turning
into the soil.

Fig. Concept of brown manuring
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Brown Manuring v/s Green
Manuring
Green manure includes a larger number
of tillage practices leading to increased
irrigation water, fuel costs and labour for
cultivation. Generally farmers grow green
manure crops before the crop cultivation and
bring in them by turning into soil. But in case
of brown manuring no cultural practices
required for manure crop turning into the
soil it reduce the manuring cost. Farmers can
grow the manure crop in the standing main
crops therefore; brown manuring is the
alternative to green manuring
Brown manuring
Herbicides are used
to destroy the
manure crop and
weeds. So that it is
known version of notill green manuring.
It protect lighter soil
from soil erosion by
plants are left
standing.
During this practices
soil moisture is
conserved.
Required chemical
desiccation

Green manuring
A manure crop is
incorporate in to the soil
by tillage before seed set
normally around
flowering
Heavy risk of surface
erosion
During this practices
soil moisture is
necessary for
incorporation and
decomposition.
For decomposition
microbial population is
necessary

Brown Manuring Crops
Leguminous crops: Leguminous crops
supply organic matter and nitrogen to the
soils. Leguminous crops fixed atmospheric
nitrogen with the help of its nodule bacteria
from the air. The legumes are also used in
green manuring crops example: Sunnhemp,
Cowpea, Lentil, Dhaincha, Mung etc
Non-leguminous crops: The nonleguminous crops cultivated as a green
manuring crop that supply only organic
matter to the soil. A limited non-legume is
used for green manuring. Example: Niger,
Wild indigo, etc.
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Characteristics of an Ideal Brown
Manure Crop
 Brown manuring crops are enabling to
nitrogen fixation and maximize weed
control while minimizing risk and cost.
 Seeds of brown manure crop should be
cost effective and easily availability.
 It should have higher vigor growth and
easy to cultivate also have less span and
high dry matter production of the crop.
 It should have competitiveness with
target weeds.
 Brown manure crop should have higher
ground cover to conserve moisture and
reduce wind erosion.
 Brown manure crop does not compete
with the main crop
Advantage of Brown Manuring
 Brown manuring have high growth rate
and competition with the weeds so that
reduces the population of weed in the
early stage.
 Soil organic carbon is improved by
brown manuring, by this means supply
the required nitrogen for plants. Hence,
a fraction of nitrogenous fertilizer (up to
25%) can be replaced by brown
manuring.
 Combination of herbicide with brown
manuring increased protein content in
grain and protein yield.
 It increases the economic benefit of the
farmer‘s thereby improving yield of the
crops.
 It improved soil organic matter, which
reduces the soil bulk density and acts as
a buffer lessening or preventing the
change of compaction to sub surface soil
by the external pressure acting on the
topsoil.
 It has a positive effect on soil fertility
viz., organic carbon, soil structure,
porosity, bulk density, EC and pH of the
soil.
 Green manure biomass conserves soil
moisture. It also improves the soil
quality parameters similar to earthworm
population and organic carbon content
of the soil.
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It reduces the population of weed at
early growth stage due to its faster
growth rate and competes with the
weeds.

Conclusion
Considering the high cost of chemical
fertilizers, brown manure is the suitable costeffective way in nutrient management for
crops to enhance production and to
persistent soil quality which in need of
today‘s agriculture. Brown manuring practice
is eco-friendly and improves the overall soil
health. It should be widely used to realize its
benefits for the farming society of the nation
by the extension agencies. Brown manuring
the best alternative for applying for growing
crops to maintaining sustainability and
increase productivity which are also ecofriendly and cost effective to restoring soil
health in current agriculture.
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Introduction
Indian floriculture is a sunrise industry
growing at a tune of 10-15% as. About
3,24,000 hectares area was under cultivation
in floriculture in 2018-19. Estimated
19,62,000 tonnes loose flowers and 6,69,000
tonnes cut flowers production in 2018-19.
Export of 20,703.46 MT to the world for a
worth of 507.31 crores / 78.73 Million USD
in 2018-19. Horticultural industry has been
revolutionized due to contribution by
ornamental plants. The global flower
industry thrives on novelty. Genetic
engineering is providing a novel means of
expanding the floriculture gene pool so
promoting the generation of new commercial
varieties. A great revolution in Horticulture
August, 2021

and also has a high demand for novel or new
varieties. It can be practiced through
Conventional breeding, Mutation, Polyploidy or
Biotechnology. Engineered traits are valuable to
both the producer and consumer. At present, only
consumer traits appear to provide a return
capable of supporting what is still a relatively
expensive molecular breeding tool. The goal of
genetic engineering is to improve the
characteristics of flowers such as, flower color,
vase life, floral scent, flower morphology, disease
as well as pest resistance, flower productivity,
timing and synchrony of flowering

Genetic Engineering
Genetic engineering also called genetic
modification or genetic manipulation is the direct
manipulation of an organism's. It is a process of
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inserting new genetic information into
existing cells in order to modify a specific
organism for the purpose of changing its
characteristics.
The
term
"genetic
engineering" was first coined by Jack (1951).

Benefits of Genetic Engineering
 Improved nutritional quality
 Better nutrient utilization
 Pest and disease resistant Plant
 Enhanced efficiency of minerals
used by plants
 Reduced post-harvest losses
Modification of Floral Trait
Genetic Engineering for Flower
Colour:
The major pigments, responsible for
attractiveness
of
flower
colors
are
anthocyanins, flavonoids, carotenoids, and
betalains. These pigments are primarily
based upon six anthocyanidins types i.e.,
cyanidin, delphinidin, peonidin, petunidin,
malvidin, and pelargonidin. Three of the
described anthocyanidins i.e., delphinidin,
cyanidin and pelargonidin are regarded as
major types. Blue flowers tend to have high
level of delphinidin and derivatives while
intense red flower color is due to
pelargonidin.
Color Modification Can Be Done by:
 Over Expression of Structural
Genes
Chalcone
synthase:
Chalcone
synthase (CHS) catalyze 3 molecules
of malonyl-CoA and 1 molecule of
coumaroyl- CoA into chalcone.
Ex: Over-expression of sense or
antisense CHS, modified the flower
colour in Petunia, chrysanthemum,
Torenia, lisianthus etc
 Use of Sense and Antisense
Enzyme Construct
Chalcone Isomerase
Chalcone isomerase (CHI) catalyzes
yellow
coloured
chalcone
to
colourless pigment naringen. Most
plants do not accumulate chalcones
Some mutant plants accumulate
chalcones in the chi locus
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Ex: Yellow flowers - chi mutants of aster
and carnation


Inhibition of Biosynthetic Key
Enzymes
Flavonoid-3
hydroxylase:
The
hydroxylation in position 3 of the C ring
in
naringin,
results
in
dihydrokaempferol by F3H.
Ex: Mutation in F3H locus caused a loss
of F3H activity - white flowers. (Petunia
and Antirrhinum).



Addition of Enzyme on a Key Step
in Biosynthesis
Biosynthesis of Anthocyanidin
CHS catalyze the formation of
Tetrahydroxy calchone. Later on,
different enzymes such as CHI, F3H,
DFR, ANS catalyze other steps of
pigment production. The methyl groups
are only added to anthocyanins not to
anthocyanidins
Genetic Engineering for Vase Life
Increased shelf life can be achieved by
maintaining resistance to ethylene or by the
inhibition of ethylene biosynthesis genes.
Transgenic ornamental plants have potential to
enhance flower longevity. Generally, cut flowers
are treated with different kinds of chemicals for
increasing their shelf life. Decreased autocatalytic
ethylene synthesis by suppression of genes for
ethylene production pathway such as ACO (ACC
oxidase) or ACS (1-aminocyclopropane-1carboxylicacid synthase) has been found effective
to improve flower vase life. Transgenic carnation
plants exhibiting delayed petal senescence have
been developed by silencing the ACO gene that
down regulate ethylene synthesis.
Genetic Engineering for Flower Shape
The ABC model proposed that three
functionally different genes i.e., A, B, and C
speciﬁed the four-whorl structure of the ﬂower.
Gene A is responsible for the sepal development
in the ﬁrst whorl (outermost). A and B, together,
specify the petals in the second whorl. B and C
determine the stamens in the third whorl and C
alone speciﬁes the carpels in the fourth whorl.
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lost in modern cut ﬂower varieties. This is
because fragrance is correlated to poor vase life
and breeders have largely eliminated fragrance
during selection for longer vase life. The reintroduction of fragrance into some of the more
widely grown cut ﬂowers would be a very useful
commercial achievement.

Genetic Engineering for Flower
Fragrance
Floral scents have vital function in plants
reproductive process and possess substantial
economic
significance.
It
essentially
improves
aesthetic
characteristics
of
ornamental plants. Many floral scent
volatiles fall into the category of terpenoid,
phenylpropanoid/benzenoid, and aromatic
amino acid. Flowers produce a great range of
specific metabolites like fragrant volatiles to
attract pollinators.
In some ﬂowers, including rose (much
admired for the fragrance of its ﬂowers in
garden varieties) natural fragrance has been
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Cardamom Hill Reserve
Dharini Chittaragi
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Kerala is the major cardamom growing
state in India. It is mainly grown in the
erstwhile Travancore area in the present
idukki district, known as Cardamom Hill
Reserve (CHR). It grows naturally under the
canopy of tropical evergreen forests covering
an area of 86,000 ha under cardamom. The
CHR lies in between the Thekkady tiger
reserve on the one side and Ervikulam
Nature Park on the other side close to kerala
–Tamilnadu border line. This area is mainly
responsible
for
preservation
and
conservation of climatic and ecological
conditions of Idukki, Ernakulam and
kottayam dist.of Kerala and Theni in
Tamilnadu. This area is specially reserved,
denotified and removed from the control of
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the forest department by orders of Travancore
government.

History
In erstwhile Travancore and Cochin
cardamom was monopoly of respective
governments. The king of Travancore made it
coumpulsory that all the produce should be sold
to his official who forwards it to main depot of
allepy, then to travancore. At Allepy, cardamom
was sold by auction. Main buyers were Muslim
merchants and the best quality (Allepy Green)
was reserved for export. Through out 19‘th
century, Travancore-Kochi governments held an
unruled monopoly over trade in cardamom.
Cardamom Crisis
Later this monopoly was given up. Planters
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were allowed to sell their produce at will.
This leads to rapid expansion of area under
cardamom cultivation.







Extensive deforestration.
Extremely destructive agricultural
practices with constant changing
crop combinations for maximizing
profit.
Climate changes- Temperature,
Humidity, Rainfall intensity and it‘s
distribution.
Price instability.
Competition from Guatemala.

CHR-Rules
The Cardamom Rules lay down that
nothing except cardamom should be grown
on the leased land and that the tree canopy
should be maintained, failing which, the land
would revert to the Government. As far back
as in 1951, the Committee on Disforestation
and Environment in Travancore-Cochin
noted in its report that allowing permanent
cultivation in the CHR would not only result
in the destruction of forest growth, but also
leads to severe soil erosion directly into the
Periyar and its catchment areas. The leases
held by planters on 10,000 ha were granted
under the Cardamom Lease Rules framed
under Section 7 of the kerala Land
Assignment Act, 1960, but were rendered
illegal by the Kerala Forest Act, 1961. In
1962, the Kerala State Forest Preservation
Committee headed by K. P. Radhakrishna
Menon, laid stress on safeguarding the CHR
to ensure the proper flow of water in the
Periyar and its tributaries Cardamom
cultivation is non-forestry activity – requires
approval under F.C. Act, 1980 cultivation of
cardamom (spices) is a non-forestry activity.
The conversion of the natural forests into
cardamom plantations in the CHR, which is a
notified reserve forest, therefore, requires the
prior approval of the Central Government
under the provisions of the Forest
(Conservation) Act, 1980.
Present Scenario
According
to
Chief
Secretary
Government of Kerala Cardamom Hill land is
Government land under the control of
Revenue Department for more than a
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century. The total extent of Cardamom hill area
was 1071.9746 km² (264885 Acres) of which
568.6 km² (140500 Acres) was assigned under
various Land Assignment Rules. The balance of
503.38 km² (1, 24,386 Acres) is leased to farmers
for cardamom cultivation The CHR accounts for
about 70 percent of the cardamom production of
India.

Cardamom Research Station,
Pampadumpara
It was established in the year 1956 under the
State Department of Agriculture, Government of
Kerala. It was later transferred to the KAU with
effect from February, 1972. It is located on the
eastern side of Kumily-Munnar road, 35kms
away from Ku-mily and 71kms from Munnar in
the Cardamom hills of the western ghats.
Mandate
The lead function is research on cardamom
and verification functions is in pepper and tree
spices
Accomplishments
The station is maintaining a germplasm bank
of 77 cultivated and 14 wild types of cardamom. A
clonal selection of cardamom was released as PV1 for cultivation. Two clones are under IET and
CYT.
Nursery practices of cardamom were
standardised. Control measures for shoot fly,
Katte disease, thrips, nematode infestation etc.
were evolved and recommended.
Proper control strategy for foot rot of black
pepper in Idukki district has been evolved.
ICRI-Idukki
Indian Cardamom Research Institute (ICRI)
was established in 1978 as the research wing of
Spices Board, at Myladumpara (Kerala) . To
address location specific problems, two Regional
Research Stations were also set up at
 Sakleshpur in Hassan District of
Karnataka and
 Thadiankudisai in Dindigul District of
Tamil Nadu during 1980.
Mandate
 To undertake basic and applied research
on cardamom (Small and Large)
 To develop technologies for basic and
applied research on export oriented
exotic spices
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To carry out trials on Post - Harvest
Technology including processing,
storage and handling of spices for
the production of clean spices
To develop appropriate technologies
for Organic spice production
To provide Advisory services to
farmers based on soil and plant test
report, supply of bio-agents and
other organic inputs and production
technology requirement.
To Transfer Technologies to farmers
and targeted groups through various
extension activities .

Spices Park - Puttady, Kerala
The Spice Park at Puttady is meant for

Cardamom (Small) and Pepper. The Park is
developed in an area of 10 Acres of land at
Puttady in Idukki District of Kerala.

E-Auction centre
 Board has established a full-fledged
Electronic Auction centre for cardamom.
 It also works on processing of cardamom
and black pepper.
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Desiccation Tolerance in Seeds
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Seed desiccation or maturation drying is
the normal terminal event in the
development of many seeds, after which they
pass into a metabolically quiescent state.
Seed desiccation is the genetically &
metabolically active stage associated with a
major loss of water, leading to a dry seed in
preparation for a quiescent period and
thereafter for germination. Desiccation
tolerance (DT) is the ability of certain
organisms to survive extreme water losses
without accumulation of lethal damage.
Desiccation tolerance includes also the ability
of cells to rehydrate successfully and it is a
quantitative characteristic and not a
qualitative one (Phillips et al., 2002).



Mechanism implicated in
Desiccation Tolerance
 Intracellular
dedifferentiation:
Dedifferentiation, a characteristic of
maturing desiccation tolerant seeds
(maturation drying) is essentially a
means by which intracellular
structures are simplified and
minimized which strongly suggests
August, 2021
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that membranes and cytoskeleton
elements are vulnerable to dehydration.
This phenomenon is reversed (redifferentiation) in orthodox seeds when
water is taken up early during
germination
(resulting
in
the
minimization of surface areas of
membranes and cytoskeleton).
Switching off” of metabolism: At
different levels of tissue hydration
different biochemical and physiological
processes can occur (Low level electron
transport, fall in respiratory rate). In the
water content range 0.45 to 0.25 g g-1 (30
to 20 per cent), unbalanced metabolism
may lead to the generation and
essentially uncontrolled activity of free
radicals. The efficient operation of
antioxidant systems, as well as the
―switching off‖ of metabolism, would
reduce such damage. At the lower water
content
molecular
antioxidants
(glutathione, ascorbate, tocopherol) play
a preponderant role in alleviating
oxidative stress. Another critical aspect
of ongoing metabolism is cell cycling.
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Accumulation and roles of
putatively
protective
molecules: Two classes of proteins
most likely to make a major
contribution to cellular stability in
mature seeds include the small heat
shock proteins (HSPs) and the late
embryogenesis abundant (LEA)
proteins.

Late Embryogenic
Accumulating/Abundant Proteins
(LEA’s)
LEA‘s comprise a set of hydrophilic,

heat-resistant proteins associated with the
acquisition of desiccation tolerance in developing
orthodox seeds. LEA proteins biological function
based on their potential for amphipathic helix
formation, this could form bundles through
hydrophobic interactions therefore exposing
highly charged surface to the exterior to which
ion can bind, thus sequestration of ions takes
place,
whose
intracellular
concentration
otherwise becomes unacceptably high within
dehydrating cell. Lea proteins potentially bind to
intracellular macromolecules, coating these
macromolecules with a cohesive water layer and
preventing their coagulation during desiccation.

Fig 1: Status of desiccation tolerance in different phases of seed (Vicre et al., 2004)

Sucrose and Certain
Oligosaccharides
As the embryo prepares for desiccation,
there is a shift in carbohydrate accumulation
from simple to more complex sugars.
These sugars maintain the desiccated
state in two major ways
 Water replacement hypothesis
 Vitrification/glassy state formation
1. Sugar replacing water- maintains
membrane structure
Soluble carbohydrates are one of
multiple components required for the
acquisition of desiccation tolerance
during
seed
development
and
maturation.
Trehalose and sucrose in higher plants
are proposed to interact with membrane
lipids at low water content forming
hydrogen bonds between hydroxyl
groups of sugar and phosphate group in
the head group of the phospholipid.
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2.

Sugars acts as a replacement for water and
maintains
the
hydrophobic-hydrophilic
orientation of the membrane phospholipids
in the absence of water. (Ralph, 2012)
Vitrification and glass formation
In the embryonic tissues below 0.8 g H2O/g
DW, the cytoplasm becomes increasingly
viscous. The removal of water induces a
super saturation of the cytosolic components
leading to an increase in the cohesive forces
between molecules and restriction of the
molecular mobility within the cytoplasm.
Furthermore, drying at around 0.1gH2O/g
DW, the cytoplasm vitriﬁes and enters into
the glassy state.

Conclusion
Seed desiccation appears to be more than
drying of the seed, but rather an active stage in
terms of gene expression and metabolism. This is
also reflected in the multiple functions of this
state
in
respect
to seed development,
acquirement of dormancy, after-ripening and
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germination.

galactosyl cyclitols in seed desiccation tolerance.
Seed Sci. Res., 7(2):63-74.
Vicre, M., Farrant, M. and Drioucih.,A, 2004,
Insights into the cellular mechanisms of
desiccation
tolerance
among
angiosperm
resurrection plant species. Plant, Cell & Environ.,
27(11): 1329-1340.
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Introduction
Soil salinity is the state at which the
soluble salts are accumulated in soil, which
considerably
increases
the
electrical
conductivity of the water-saturated soil
solution. The growth of remote sensing is not
limited to our wisdom. The presence of
salinity condition can be detected through
remotely sensed data either by deposition of
salt matter or by improper vegetative
condition as a result of salinity. As salinity
level increases, the growth of agricultural
crops is restricted
Australia tops the list in salt affected soil
area as 357.3 million hectares. South Asia has
an average area of 84.8 million hectares. This
highly has a negative effect on National
Economy.
Sources of Salinity
The ground water acts as a source of
salinity. Based on the presence of water table,
near to surface or deeper layer, clear
deposition of salt in topsoil layer or deep
layer can be seen as a result of evaporation
and
inadequate
drainage
practice
respectively.
Improper irrigation may lead to salt
accumulation. If water logging is persistent
in the field, evaporation will eventually lead
to higher accumulation of salt.
Breaking down of parental rocks.
Though a slow process, climatic conditions
and properties of rocks give rise to a larger
proportion of salt formation.
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Other miscellaneous contribution of salts is
gypsiferous deposition and by the reaction
between dust and rainwater. Leaching of soils
with plenty of clean water is the most effective
way to remove salts from deposited layer.

Data Collection
1. Field Data: A set of sample points were
taken at field level. The distance between
each sampling points ranged between 1.5 and
2 km. The depth of collection of soil sample
varies according to the depth of crop i.e., 0 –
15 and 15-30 cm.
The salt content of the soil collected has to be
determined
in
terms
of
electrical
conductivity.
It is necessary to position the field level data
in higher accuracy with the GPS (Global
Positioning system). To make a higher
accuracy
data,
canal-crossing,
other
vegetable fields, water-logging areas have to
be marked for the purpose of geo-referencing
the data.
2. Satellite Data: The acquired data from
satellites like Landsat7 and ASTER shall be
used. Parented by NASA, both the satellites
have its own specificity. Landsat7 provides
continuous uninterrupted, multi-spectral,
remote sensing data of Earth‘s land surface
since 1972. The Advanced Space-borne
Thermal
Emission
and
Reflection
Radiometer (ASTER) is a multi-spectral
imaging sensor with 14 bands and high
spatial, spectral and radiometric resolution.
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A cloud free image can be downloaded
from both Landsat and ASTER satellites.
Pre-processing of data has to be been
done with necessary UTM projections.
False Colour Composite has to be
developed for the downloaded raw data
from both the satellites (RGB for bands
3,4 and 2). As a result, vegetation
appears green due to higher reflectance
of plants in the Near-Infrared Region.

Assessment
Empirical reflectance method should be
used for salinity detection in ASTER data,
and biophysical method shall be used for
Landsat data. The difference between
Empirical method and biophysical method is
that, empirical method shows very less
information regarding salt condition while
the biophysical method clearly indicates the
salt existence in complete soil profile. The
complexity varies between them such as,
complete algorithm required for biophysical
method while it is easy for empirical method.
Healthy crop and salt encrusted soils
shall be differentiated by spectral reflectance
pattern and False-colour composite of
ASTER image. The correlation between
visual observation and field data describes
the reflectance properties of the soil based on
saline content in them. The reflectance is
higher in field where there is higher salt
concentration, which implies higher the salt
content, higher the reflectance. The same has
been produced in other Landsat based
studies. Band 3, Band 4 and Band 5 of
ASTER data is found to be similar with Band
4, Band 5 and Band 7 of the Landsat data.
Since the reflectance value is a
mixed value of Land, Salinity, Water Content
and Crops, the actual salinity content of the
top soil cannot be determined from the
satellite data. Hence, a map for the salt
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affected area can be generated by following the
methodology as given in the figure 1.

Output
Reflectance based Index
and

(

(

)

) produced overall salinity

content in the soil and soil composition (similar
to NDVI) respectively.
The biophysical method for salinity
estimation uses surface resistance. Crop growth is
related to osmotic potential of root area. Plants
use more energy when the osmotic potential of
the water is less. This causes reduced intake in
roots. Thus, reduction in growth indicates higher
salinity content indirectly.
The reflectance pattern and other spectral
characteristics varies from crop to crop. It is
necessary to distinguish the crop of interest.
Unsupervised classification with predefined
number of classes or supervised classification
with training sites can be registered. From this
way, our crop can be masked out from the entire
data.
By using NDVI, the crop growth can be
determined. Higher the NDVI, successful the
growth of crops, which implies lesser saline
content in soils. Salinity has always a major effect
on surface resistance similar to soil-water
content, vapour pressure.
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Fig.1.Methodology for soil salinity estimation and mapping
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