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AGRICULTURE

Integrated Nutrient Management in Vegitable Crops
Kiran Pilli
Department of Soil Science and Agricultural Chemistry, College of Agriculture, OUAT, Bhubaneswar

Integrated Nutrient Management refers to
maintenance of soil fertility and the plant
nutrient supply at an optimum level for
sustaining the desired productivity through
optimization of the benefits from all the possible
sources of Organic, Inorganic & biological
component in an integrated manner.
Integrated nutrient management is an
advanced concept of modern agriculture.
Application of chemical fertilizers undoubtedly
February, 2019

increases yield but at the same time soil
properties are badly affected. Keeping in mind
the bad impact of use of chemical fertilizers, the
concept of integrated nutrient management was
came into effect to obtain a higher yield and
quality. With a special emphasises on reducing
pollution of soil and atmosphere. Organic
fertilizers contain relatively low concentrations
of nutrients as compared to chemical fertilizers,
but they perform important functions which the
4
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chemical fertilizers do not do. The use of organic
fertilizers and of course their appropriate
management can reduce the need for chemical
fertilizers thus allowing the small farmers to
reduce cost of production and management of
soil health. The release pattern of inorganic
nutrients from sources is higher as compared to
organic source. Organic fertilizers are
decomposed slowly and nutrients are available
for a longer period of time as a result of which
soil nutrient status is maintained. Organic
manures having humic substances not only
improve soil fertility by modifying soil physical
and chemical properties (Asik, B.B. et al.,
2009), (Heitkamp, F. et al., 2011) but also
improves the moisture holding capacity of the
soil, ultimately enhanced productivity and
quality of crop produce (Premsekhar, M. et al
2009).







Concept






Regular supply for optimum crop growth
and higher productivity.
Improvement and maintenance of soil
fertility.
Zero adverse impact on agro- ecosystem
quality by balanced fertilization.

Advantages Of INM

Components Of INM
1.
2.
3.
4.



Soil source: Appropriate crop variety,
Cultural practices and Cropping system.
Inorganic source: Super granule, Coated
urea, single super phosphate, Murate of
Potash (MOP) and Micronutrient fertilizer.
Organic source: FYM, Poultry manure,
Neem cake, Vermicompost and Press Mud
Cake (PMC)
Biological source: Microbial inoculant





Need For Integrated Nutrient Management In
Vegitable Crops


In increasing productivity of the soil for
Vegetable production fertilizer is an
important input. The use of inorganic
fertilizers has drastically declined due to the
energy crisis, which has immensely affected
most
of
the
developing
countries
(Hack,1982).
The improper use of chemical fertilizer
shows nutritional imbalance in the soil,
instability in productivity, hidden hunger
and depletion of nutritional quality of the
vegetable (Bairwa et al.2009). Other side
use of Organic fertilizers alone also cannot
fulfill the crop nutrients requirement in
vegetable crop production.
If there is applying rates that are too low
can lead to nutrient deficiency and low
yields. On the other hand too high rate can
lead to nitrate leaching, Phosphorus runoff
and excessive vegetative growth of crops.
To alleviate that problem, “Integrated
Nutrient Management system” is an option
as it utilize available Organic & Inorganic
nutrients with increase fertilizer use
efficiencies and economically viable farming
system.

There is need for soil fertility maintenance
is very essential with achieving and
maintaining high vegetable crop production
over a period of time.

Enhance the availability of applied as well
as native soil nutrient. Synchronizes the
nutrient demand with the native supply
from native and applied sources. Provide
balanced nutrition to the crops.
Improves and sustain the Physical,
Chemical and biological functioning of soil.
Minimizes the deterioation of soil, water &
ecosystem
by
promoting
carbonsequestration.
Reducing nutrient losses to ground surface
water bodies and atmosphere. Minimize the
antagonistic effects resulting from hidden
deficiency and nutrient imbalance.

RECOMMENDED FERTILIZER DOSE FOR VEGETABLE CROPS
Vegetables
Chilli
Brinjal

FYM (t ha-1)

N (kg)

P (kg)

9-10
30-40

50
60

25
50
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K (kg) Application Time
-

Full dose of P and ½ N at planting, remaining N 30 DAS
½ N and full dose of P at sowing, remaining ½ N 30 DAS

5
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Vegetables

FYM (t ha-1)

N (kg)

P (kg)

Tomato

30-40

75

60

K (kg) Application Time
50

Ladiesfinger
Cauliflower

30-40
40-50

50
100

50
50

-

½ N + full dose of P at transplanting and remaining ½ N 30
DAT

½ N and full dose of P at sowing and 1/2 N 30 DAT
½ N and full dose of P at transplanting + remaining N 30 days
from transplanting
Cabbage
40-50
150
50
½ N and full dose of P at sowing + ½ N 30 DAT
Onion
40-50
100
50
½ N and full dose of P at sowing + ½ N 30 days after sowing
Garlic
30-40
100
50
50
½ N + full dose of P + full dose K at the time of sowing + ½ N
30 DAS
Turmeric
200
100
100 ½ N after germination + ½ N 45 DAS
Heitkamp, F., Raupp, J. and Ludwig, B. (2011) Soil
Reference
Organic Matter Pools and Crop Yields as
Premsekhar, M. and Rajashree, V. (2009)
Affected by the Rate of Farmyard Manure and
Influence of Organic Manures on Growth, Yield
Use of Biodynamic Preparations in a Sandy Soil.
and Quality of Okra. American-Eurasian
Organic Agriculture, 1, 111-124.
Journal of Sustainable Agriculture, 3, 6-8.

2.

AGRICULTURE EXTENSION

Training Institutes and their Role in
Capacity Building of Farmers
I. Venkata Reddy*
Ph.D., Research Scholar, Agriculture College, Bapatla, Department of Agricultural Extension
Acharya N G Ranga Agricultural University

Training plays an important role in the
advancement of human performance in a given
situation. Training provides a systematic
improvement of knowledge and skills which in
turn helps the trainees to function effectively
and efficiently in their given task on completion
of the training. Training is a process of
acquisition of new skills, attitude and knowledge
in the context of preparing for entry into a
vocation or improving ones productivity in an
organization or enterprise. Effective training
requires a clear picture of how the trainees will
need to use information after training in place of
local practices what they have adopted before in
their situation. Training helps to enhance
human capabilities in improving the level of
thinking and ways of life. (Samantha and
Gowda, 2003)
The Krishi Vigyan Kendra (KVKs) is an
educational institution which was introduced by
Indian Council of Agricultural Research offers a
very good opportunity to farmers by organising
trainings to work closely with trainees in

February, 2019

developing a more skilled and educated
workforce. The first KVK was established in
1974 at Pondicherry under Tamil Nadu
Agricultural University. The priority for
establishing KVKs is given to hilly areas,
drought prone areas, forest areas, coastal areas,
flood prone areas, forest areas, coastal areas,
flood prone areas, and areas dominated with
tribal farmers, weaker sections, small farmers
and landless labourers. Though KVKS are
sponsored by ICAR they are working under
different administrative controls viz., SAUs,
NGOs and ICAR.
KVK has to develop and adopt both oncampus and off-campus trainings. The training
programmes of KVK are multipurpose to cover
not only the varied needs of a person but also
the entire needs of a village or community. It
covers agricultural technology, home crafts,
childcare, family welfare, cooperation, animal
rearing and management, fisheries, beekeeping,
cottage industries etc depending upon the needs
of an area and the people. KVKs impart

6
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trainings and education with a view to raise the
level of knowledge, attitudinal changes and
testing and transferring of recommended
improved farm technologies so as to bridge the
gap between production and productivity and
also to increase self employment opportunities
among the farming community. (Dubey et al,
2008)
Farmers Training Centres (FTC) are the
training centres of Department of Agriculture
working in all the districts of Andhra Pradesh
concentrating on capacity building of the
farmers. FTCs have been established to improve
the efficiency of farmers who have crucial role to
play in accelerating by providing necessary
knowledge and skills. Training programmes
cover practicing farmers, farm women and
young farmers. In A.P. Farmers training
programme was started in 1968. First FTC was
established in 1969 at Gopannapalem in West
Godavari district. The main objective is to
popularize latest technology among the
cultivators by organizing short term training
courses at village level, specially to small and
marginal farmers, farm women and convenors
of Charchamandals (Discussion Group).
Believing in the concept that every research
scientist should also be an extension worker in
serving farmers, the University works in active
association and close co-operation with farmers
through frequent farmer-scientist interactions
joint and diagnostic field visits enabled
University scientists to earn good will
confidence and credibility of farmers. In order
to reinforce and strengthen this mode of
approach to solve many problems and
complicated issues of farmers.
Southern Region Farm Machinery Training
and Testing Institute (SRFMT&TI), Tractor
Nagar, Garladinne (PO), Dist. Anantapur is not
merely a name within the country among
agricultural machinery Institutions but a living
culture. Transformation of this culture is the
end result of untiring, dedicated and faithful
services of a team of engineers, technicians and
other personnel for the last four decades in the
field of farm mechanization. The Institute
conducts training courses in operation,
maintenance and repair of farm machinery and
equipment, and in the improved mechanized
farming techniques for the benefits of
progressive
farmers,
tractor
owners,
technicians, in-service personnel Institute also
VOLUME NO. 15, ISSUE NO.5

conducts energy conservation and management
camps and arrange training for the women
working in the field agriculture.
MANAGE was established in 1987, as the
National Centre for Management of Agricultural
Extension at Hyderabad, by the Ministry of
Agriculture & Farmers Welfare, Government of
India as an autonomous Institute, from which
its acronym ‘MANAGE’ is derived. In
recognition of its importance and expansion of
activities all over the country, its status was
elevated to that of a National Institute in 1992
and re-christened to its present name i.e.,
National Institute of Agricultural Extension
Management. MANAGE is the Indian response
to challenges of agricultural extension in a
rapidly growing and diverse agriculture sector.
The policies of liberalization and globalization of
the economy and the level of agricultural
technology becoming more sophisticated and
complex, called for major initiatives towards
reorientation and modernization of the
agricultural extension system. Effective ways of
managing the extension system needed to be
evolved and extension organizations enabled to
transform the existing set up through
professional guidance and training of critical
manpower.
National Academy of Agricultural Research
Management (NAARM) was established by the
Indian Council of Agricultural Research (ICAR)
at Hyderabad in 1976 to address issues related
to Agricultural Research and Extension
management, the academy primarily imparted
training to new entrants of agricultural research
services of ICAR. Subsequently its role has
expanded to include research, capacity building
of senior professionals of national and
international NARS in Agricultural Research
and Education management and policy and
consultancy support to NARS. The Academy
also render its services for building IP portfolios
like patents and geographical indications to
various stakeholders including farmers and
scientists. Keeping in view the Global need to
integrate Agriculture with Agribusiness for
raising rural income and increased emphasis on
the creation, dissemination, application and
exchange of knowledge in vital areas.
State Agricultural Management and
Extension Training Institute is an autonomous
state level Institute with a mandate of
conducting training courses on Agricultural
7
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Programme on Socio –economic Status and
Knowledge of Trainees in Allahabad District,
Indian Research Journal of Extension
Education. 8 (2&3): 60-61.
Neethi, B. and Sailaja, A. 2013. Relationship of
Farmers Profile with Utilization of Extension
Services, IOSR Journal of Humanities and
Social Science 16(1): 31-37.
Samanta, R and Gowda, M 2003. Krishi Vigyan
Kendra: the capacity builder of farmers. Kisan
World 4: 41-43.

Technology, Management, Gender, Extension
Reforms and Information Technology. SAMETI
is also for the objective to provide Extension
management input for Extension functionaries
of Agriculture and Line departments. Apart
from providing trainings, SAMETI also
facilitates infrastructure to conduct workshops
and reviews.

Literature cited
Dubey, A.K., Srivastva, J.P., Singh, R.P. and
Sharma, V.K. 2008. Impact of KVK Training
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HORTICULTURE AND POST HARVEST TECHNOLOGY

Raisin: An Important Processed Product from Grapes
A. Bharathkumar1 and Netravati2
Ph.D.

Scholar1,

Assistant Professor (PHT) 2, Dept. of Post Harvest Technology, UHS, Bagalkot

Grapes, a seasonal fruit having relatively high
sugar and moisture content, are very sensitive to
microbial spoilage during storage. Therefore,
after harvest grapes must be consumed or
processed into various products in a few weeks
in order to reduce economic losses. Drying
grapes into raisin is a major processing method
in almost all grape-growing countries
(Pangavhaneet al., 1999). Among the several
cultivars grown in India, Thompson seedless is
the most popular variety due to its high
consumer acceptability for raisins and more
than half of the world raisins are being
produced using this variety (Adsuleet al., 2008).

Grape Processing Scenario
In World, about 70 per cent of grapes are used
for wine preparation. In India, about 74.5 per
cent of grapes used for table purpose, 23.5 per
cent dried for raisin, 1.5 per cent used for wine
and 0.5 per cent for juice purpose.

Quality of Raisin Making Grapes


Raisin should have thin skin but thick pulp
with a minimum Brix value of 19°.
 Shouldpreserve flavour and colour, well
after dehydration.
 Should be preferably seedless. If seeded it
should be bold so that seeds can be
removed.
 Berry should detach from the pedicel clearly
and easily so that there is no oozing of juice.
 Should have uniform hue with brilliant
colour.
In India, raisin is mostly produced in
Sangli, Solapur and Nasik districts of
Maharashtra and Bijapur and Bagalkot districts
of Karnataka.

Raisins as part of the daily diet provide
essential nutrients, soluble and insoluble fiber
and health protective bioactive compounds, or
phytochemicals. This combination of nutritional
bounty and enjoyable taste is the reason raisins
have been popularly considered a healthy food
for millennia. Raisins’ natural resistance to
spoilage and ease of storage and transport only
serve to strengthen their appeal and widespread
consumption.

TABLE 1. Suitability of grape varieties for raisin making (Adsuleet al., 2008).
Name of
cultivar/variety/clone
White seedless
Prelette
Arkavati

February, 2019

TSS of Fresh
grapes (˚B)

Raisin recovery
(%)

Average weight of
raisin (g)

Organoleptic score (out
of 30)

18.00
18.56

16.92
23.86

0.382
0.335

18.5
19.0
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Name of
TSS of Fresh
cultivar/variety/clone
grapes (˚B)
ArkaShweta
18.33
Superior seedless
20.00
PusaUrvashi
19.00
Thompson Seedless and its Clones
Thompson Seedless
24.33
Sultana Seedless
24.46
Tas-A-Ganesh
23.86
ManikChaman
21.94
Pusa Seedless
22.50

Raisin recovery
(%)
21.42
26.50
22.30

Average weight of
raisin (g)
0.507
0.979
0.407

Organoleptic score (out
of 30)
16.0
22.0
16.5

24.85
28.53
27.60
26.53
26.00

0.413
0.411
0.386
0.447
0.435

19.5
19.5
16.3
23.5
19.5

Characters of good raisin




Importance of raisin preparation and need of
pretreatment on quality of raisin

Good and uniform appearance of produce
in terms of its color, size and smooth
texture
A higher pulp content and a pleasing taste
without any sugar coat outside
Intact skin and its outer layers, free from
injuries, dust and foreign matter





Factors affect the quality of raisin




Size and weight affecting factors:
Variety, rootstocks, nutritional and water
management, insect-pests and diseases
Colour affecting factors: Variety,
growing site, canopy structure, bunch
exposure etc
Taste: Compositional factors of berries like
sugar content, acidity and sugar acidity
ratio

VOLUME NO. 15, ISSUE NO.5




Drying grapes to produce raisin is a very
slow process due to the peculiar structure of
grape peel which is covered by a waxy layer
(Mahmutoglu et al., 1996)
Waxy layer on the green berry skin is the
main target of various pretreatment of
grape berries for quickening the drying
process
Its (waxy layer) removal has been so far
carried out by using several chemical pretreatments (Saravacos and Marousis, 1988)
Pre-treating helps keep light-coloured fruits
from darkening during drying and storage
and it speeds the drying of fruits with tough
skins (Lokhande and Sahoo, 2016)

Methodology for grape raisin preparation

9
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and Storage Stability of Dried Grapes. Journal
of Food Engineering, 29: 289-300.
Pangavhane, D. R., Sawhney, R. L. and Sarsavadia,
P. N., 1999, Effect of various dipping
pretreatment on drying kinetics of Thompson
seedless grapes. Journal of Food Engineering,
39:211-216.
Saravacos, G. D., Marousis, S. M. and Raouzeos, G.
S., 1988, Effect of ethyl oleate on the rate of airdrying of foods. J. Food Eng,7:263-270.

References
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Mundankar K. (2008), Status and Prospects of
Raisin Industry in India. Acta Hort. pp.507-514.
Lokhande, S. M. and Sahoo, A. K., 2016, Effect of
drying on grape raisin quality parameters. 5th
International
Conference
on
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Technology and Management.
Mahmutoglu T., Emir F., and Saygi Y.,1996,
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SOIL SCIENCE

Water Scarcity: A Major Threat to Ensure Food
Security
Shahida Nisar1, Gazala Nazir2, and Hari Mohan Meena3
Ph.D. Scholars, Department of Soil Science, 1 Punjab Agricultural University, Ludhiana, Punjab141004, 2CSK Himachal Pradesh Krishi Vishvavidyalaya, Palampur and 3UAS, Bangalore

Water use has been growing globally at more
than twice the rate of population increase, and
an increasing number of regions are reaching
the limit at which water services can be
sustainably delivered. Demographic growth and
economic
development
are
putting
unprecedented pressure on water, especially in
arid regions. Demands for freshwater has
exceeded supplies by 15–20 % and that twothird of the world’s population is expected to
experience severe water shortages in the next 25
years. Although the 9000–14,000 km3 of
freshwater on earth should be sufficient to
support expanding human populations for the
foreseeable
future,
however
unequal
distribution results in water scarcity. This has
put water a global environmental priority,
exceeding the concerns of air pollution, species
extinction, loss of habitat and depletion of
natural resources. These scarcities pose
challenges to sustainable development and can
have serious environmental consequences. The
studies show that by 2025, 1800 million people
are expected to be living in countries or regions
with “absolute” water scarcity (<500 m3 per
year per capita), and two-third of the world
population could be under “stress” conditions
(between 500 and 1000 m3 per year per capita),
which could be exacerbated by rapid
urbanization, industrial development, changing
diets and wastefulness. Daunting climate
change and bio-energy demands are expected to
February, 2019

amplify the complex relationship between world
development and water demand. Moreover,
water scarcity has a huge impact on food
production. Agriculture, which accounts for
about 70% of global water withdrawals, is
constantly competing with domestic, industrial
and environmental uses for water scarcity. In
the Middle East and North Africa, fresh water
availability has fallen by two-thirds in the past
40 years. Drought is threatening to turn to
famine in several East African nations. In every
case, agriculture is being hit hard by these water
shortages, and it is only predicted to get worse,
all with less water.
In India the scarcity of water has been
leading to many problems. Farmers are unable
to manage their crop cycles due to unavailability
of water, both surface and groundwater which
has been forcing several farmers to commit
suicides, particularly in parts of Maharashtra.
India’s water crisis stems from a thorny mix of
economic, geographic, and political factors.
Nearly 63 million people in India do not have
access to safe drinking water, and poor storage
infrastructure over the years, has created a
water deficit which may become unmanageable
in the future. A Water-Aid report in
2016 ranked India among the worst countries in
the world for the number of people without safe
water. World Bank data shows that only
35 percent of India’s agricultural land is
irrigated, and a huge 65 percent of farming
10
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depends totally on rain. Today, India’s
agricultural sector accounts for over 90 percent
of total water drawn, but contributes only 15
percent to the country’s GDP. India uses 89 %t
of India’s extracted groundwater in the
irrigation sector putting it the world’s fastest
rate of groundwater decline. India uses almost
twice the amount of water to grow crops as
compared to China and United States. There are
two main reasons for this, power subsidies for
agriculture have played a major role in the
decline of water level, and it has been observed
that even though Minimum Support Prices
(MSPs) are currently announced for 23 crops,
the most effective price support is for sugarcane,
wheat and rice. This creates highly skewed
incentive structures in favor of these water
intensive crops. Some classic examples of the
skewed and short-sighted agricultural priorities
that upset India’s water balance are the farming
practices in some of its provincial states,
particularly Maharashtra, Punjab, and Haryana.
The agricultural shift by profit-motivated young
farmers has made things worse. Farmers who
once grew millet, sorghum, and other cereals
have turned to sugarcane in Maharashtra, which
fetches more money but is a very thirsty crop.
As traditional mixes of crops have been replaced
with high-yielding wheat, rice, sugarcane, and
cotton, the consumption of water has gone up.
In addition, new artificially modified seeds may
be giving higher crop yields, but they are also
thirstier than natural seeds. Likewise, farmers
have taken to growing rice and wheat in Punjab
and Haryana, two parched states where the
groundwater
has
sunk
even
further.
Maharashtra is India’s second-biggest producer
of sugarcane, despite being one of the country’s
drier states. Sugarcane uses about 70 percent of
Marathwada’s
irrigation
water
despite
accounting for 4 percent of cultivated land. A
similar story is playing out in Punjab and
Haryana, but with rice taking the place of
sugarcane. Rice covers 62 % of Punjab’s area
under cultivation, up from 10 percent in 1970.
The expansion of rice has been similar in
neighboring Haryana. Though the droughts
have hit all crops, India still produces more rice,
wheat, and sugar than it consumes. Changing
governance, raising money, and installing
technologies all take time and the climatic
stresses are mounting fast.
The
Asian
Development
Bank has
VOLUME NO. 15, ISSUE NO.5

forecasted that by 2030, India will have a water
deficit of 50 per cent. The numbers are scary,
and the bottom line is that, we are looking at a
looming water crisis. Back in India, Bangalore
could be our first victim, and globally the second
after Brazil's Sao Paulo, among cities which
could run out of drinking water. And while in
Sao Paulo it is because of consistent droughts,
Bangalore’s crisis is more man-made and
administrative inability to harvest rain water.
It’s time that we need to awake to the bleak
reality of waterless cities, and take more steps to
make people aware, fix infrastructural issues,
harvest rainwater, reclaim water bodies, and
promote ideas for making the best use of
existing water supplies.
In attempts to fix this ever growing
problem, agriculture is desperate to produce an
estimated 50 per cent more food. One such
method is irrigation management. Many of the
irrigation systems in place do not use the water
in the most efficient way. According to
the World Bank, irrigation management works
to upgrade and maintain irrigation systems,
such as groundwater irrigation, that are already
in place and expands the areas of irrigation to
increase the amount of crops being produced.
Humanity has learned many lessons down the
years, but the most important is that big tasks
can only be tackled collectively. In this case, we
need actions and strategies that address water
scarcity, agricultural production, food security
and climate change as an integrated
approach. The Global Framework will bring
together key players from across the globe to
design and implement these integrated
strategies – ensuring that, by working together,
water scarcity doesn’t set back our ambitious
vision of a future of peace and plenty for all. The
first meeting of the partners will set out a new
vision and priority actions on water scarcity that
will support a future of peace and plenty for all.
Another method is water management for
rainfed agriculture. Rainfed agriculture is the
most common method of agriculture in
developing nations. According to the book
Rainfed Agriculture: Unlocking the Potential,
80% of the land farmed around the world is
rainfed which contributes about 58% to the
global food basket. The Water Project works to
combat this issue by helping to build water
collection system. Some techniques in water
management for rainfed agriculture include the
11
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use of supplemental irrigation and water
harvesting techniques, such as rain catchment
systems and weirs or sand dams. These
techniques help provide much needed water to
areas where rainfall is inconsistent. Having this
water helps to increase the number and quality
of the crops grown. Not only do these water
collection systems provide clean water for
people's everyday needs, they can be used for
simple irrigation and "can actually benefit crop
production by raising the ground water level.
However, water scarcity is fundamentally

5.

dynamic. It intensifies with increasing demand
by users and with the decreasing quantity and
quality of the resource. It can further decrease
when the right response options are put in
place. This is entirely possible through crop
choices,
irrigation
methods,
livestock
production practices, more efficient use of water
in food value chains, reductions in general food
loss and waste, and changes in behavior of water
users. Making the right decisions in these areas
can reduce water demand, protect water quality
and adapt agriculture to climate change.
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Herbicide resistance is the inherited ability of an
individual plant to survive and reproduce
following exposure to survive and reproduce
following exposure to a dose of herbicide
normally lethal to the wild type in a plat,
resistance may naturally occur or may get
induced by such technique by such technique as
genetic engineering or selection of variant
produced by tissue culture or mutagenesis
(anon, 1998).
First insects among crops developed
resistance to insecticide. Sanjos scale resistant
to lime sulphur discovered first. But in weeds
Senecio vulgaris L. (common groundsel) bioresistant to triazine was detected in 1968 by
Ryan in 1970 (Ryan, 1970).

6.

Factors
These are the following factors regulating the
development of herbicide resistance in weeds:
1. Weeds:
a) Initial frequency of weeds
b) Hypersensitivity of the susceptible
population of a weed to a herbicide
c) Selection pressure for build-up of
resistant population
d) Biological fitness of the weed
e) Weed biology in terms of dormancy,
germination, mode of pollination, seed
production capacity
f) Mode of inheritance of resistant
genes/resistant gene flow
2. Herbicide:
a) Herbicide of highly potent to existing
weed species
b) Herbicide having single target site and
very specific mode of action
c) Overdependence
and
frequent
application of herbicide without
rotation
d) Application of herbicide having longer
residual activity in soil
e) Kind, time and dose of application of
herbicide
3. Crop cultivation/cropping practices

Type of resistance
There are different types of resistance developed
in weeds.
1. Simple resistance
a) complete/full resistance
b) partial resistance
2. Cross-resistance
a) target site-based cross-resistance
b) metabolic cross-resistance
3. Negative
Cross-Resistance/Collateral
sensitivity
4. Multiple Resistance
5. Reverse resistance
February, 2019

Co-resistance/Compound resistance
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Conclusion

a) Tillage
b) Crop monoculture

Hence, herbicide resistance should be carefully
observed and necessary measures should be
taken to check it’s spreading.

Mechanisms:
These are the following mechanism which
regulates the resistance mechanism in weeds:
1. Exclusion mechanism of resistance
a) Differential uptake of herbicide
b) Differential translocation
c) Sequestration and compartmentation
d) Enhanced metabolism/Degradation
2. Target site of mechanism of resistance
e) Altered
site
action/Target
site
alteration
f) Site of action overproduction

6.
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Microbial biofilms are anattractive subject, due
to their important roles in theenvironment,
industry, and health. In the past, research on
biofilms
mainlydedicated
on
health
andindustrial sectors. Moreover, now biofilms
in agriculture are attracting attention due
totheir huge potential in crop production,
protection, and improvement.

1.

Definition
A biofilm is an assemblage, aggregation, or
community ofmicrobial cells bounded by a
polymeric matrix comprisingpolysaccharides
that are related with an inert or bioticsurface.
The term “biofilm” was coined anddescribed by
Costerton et al. Biofilm formation is acommon
trait, exhibited by bacteria/fungi, when
growingattached to natural and artificial
surfaces.
The
flagella,
fimbriae,
pili,
lipopolysaccharides, and membrane proteins,
including adhesins, of microbes are involved
inbiofilm formation.

Factors determining biofilms formation
There are some important factors and
mechanism which are responsible for biofilm
formation:
VOLUME NO. 15, ISSUE NO.5
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Adhesion and aggregation: Adhesion
and cohesion are the processes involved in
cellattachment. Cell attachment to a
substrate (biotic/abiotic) ismentioned as
adhesion, while, cohesion denotes to cell-tocell attachment. Microorganisms attach
themselves morequickly to hydrophobic
and non-polar surfaces, as compared to
hydrophilic surfaces. Different intrinsic
andexternal
factors
comprising
hydrophobicity of cell surface, presence or
absence of fimbriae and flagella, and
quantityand
quality
of
extracellular
polymeric substance (EPS) production by
the cells effect microbial attachment.
Biofilm development is also equally
supported by several cell surface adhesins,
and cell aggregation. Microbial aggregation
is an essential step in biofilmformation, and
aggregation
depends
on
the
interactionsbetween the microorganisms or
their partners. Twotypes of aggregation
(auto and co-aggregation) were reported.
Auto-aggregation, where the adherence
occurs betweenbacteria that belong to the
same strain, while aggregationof two or
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2.

3.

4.

more different species is termed as coaggregation.
Extracellular-polymeric substances:
Microbial cells and extracellular polymeric
substance (EPS) are the main components
of a biofilm. EPS forms the primarymatrix
material of the biofilms, accounting for
almost50–90% of the total organic carbon
of the biofilms. The EPS is often associated
with different components, including metal
ions, proteins, DNA, lipids, and other
humicsubstances. The thickness of the EPS
matrix ranges from0.2 to 1.0 µm in some
bacterial
species.
The
microbialEPS
contains neutral carbohydrates (primarily
hexose, occasionally pentose) and uronic
acids. Acetate esters, pyruvates, formates,
and succinates are the commonextracellular
carbohydrate substituents in the EPS.
Thepresence of polypeptides in the EPS is
the
special
feature
ofGram-positive
bacteria.
Environmental Factors: Environmental
factors
including
pH,
temperature,
oxygenavailability etc., can bring about
quantitative and qualitativeeffects on
biofilm formation. Variations in the
external pH canhave a detrimental effect on
the microbes. Adherence properties of
biofilmforming bacteria are affected by
variations in temperaturesand pH during
biofilm development. Many bacterial
species excrete exopolymeric substances to
adjust to environmental fluctuations inpH.
However, increase in the temperature
canaffect the stickiness (viscosity) of these
polysaccharides, whichcan affect biofilm
attachment. Changes in temperature also
affect biofilm formation; an optimum
temperature
supportsnormal
enzyme
activities,
nutrient
metabolism,
and
subsequent biofilm formation, decrease in
temperature can reduce theadhesive
properties of the bacterial polymers.
Oxygen limitations in the environment
alsomodulate
biofilm
formation
in
microorganisms. Waterlimitation in the
environment can affect biofilm growth and
structure.
Nutritional factors: The nutrient status
of
the
plants
significantlyeffects
itsassociation
with
the
inoculated
microorganisms as biofilms. Variation in
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nutrient release and exudation pattern
indifferent parts of the plants have
significant effect on biofilm growth and
structure.
Moist
and
nutrient
richenvironment
supports
bacterial
aggregation and biofilm formation. The
amount of carbon sources in themedium
influence the quantum and quality of
EPSproduced, thereby regulating the
biofilm formation. High levels of iron,
availabilityof inorganic phosphate (Pi)
influenced biofilm formation.
Host-derived signals: For rhizospherecolonizing
microorganisms,
chemotaxistoward root exudates is an
essential feature for rootcolonization.
Chemotaxis
and
associated
motility
areactive mechanisms for establishment of
biofilms in cropplants. Flagella play a dual
role as a motility organ as well as
sensingcomponent in microbes for initial
cell adhesion andsubsequent biofilm
formation. Bacteria and fungi produce
several secondary metaboliteswith diverse
chemical
properties.
Many
of
thesediffusible metabolites act as signaling
molecules, playing animportant role in
bacterial-fungal interactions. Fungi produce
several chemical classes of volatiles such
asalcohols, benzenoids, aldehydes, alkenes,
acids, esters, and ketones, which play
important ecological roles inmicrobial
interactions.
Genetic factors: Multifaceted regulatory
pathwayscontrol gene expression in biofilm
formation. A cyclicdiguanylate GMP (c-diGMP) plays a vital role in signaling
abacterium either to stay in planktonic (free
cells) or sessile (biofilm) state. The
sensorhistidine kinase (KinD) affects
biofilm formation through small molecule
sensing. Contribution of smallnoncoding
RNAs (sRNAs) in biofilm formation is also
reported. Up- and downregulation of
geneexpression in microorganisms plays a
critical role in biofilmformation.
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Biofilmsplay an important role in colonization
of surfaces – soil, roots, or shoots of plants
andenable proliferation in the desired niche,
besides enhancing soil fertility. Better
understanding
ofagriculturally
important
bacterial-fungal
communities
and
their
interactions can haveseveral implications on
climate change, soil quality, plant nutrition,
plant
protection,
bioremediation,
etc.
Understanding the factors and genes involved in
biofilmformation will help to develop more
effective
strategies
for
sustainable
andenvironment-friendly agriculture.
Plant-microbe interactions are responsible
for a severaltransformations in the rhizosphere,
such
as
carbonsequestration,
ecosystem
functioning, and nutrient cycling. Microbial
interactions can be beneficial or pathogenic,
exhibiting free living, or mutualistic/commensal
associations. Plants have close interactions with
soil, hence plant-microbe interactions are not
only essential for the plant interms of their
nutrition, growth promotion, bio-control, stress
alleviation etc., but their interactions also
influencesoil physical, chemical, and biological
properties
throughbiogeochemical
cycles
facilitating soil nutrient balance. Beneficial
plant-microbe interactions include diazotrophs
(asymbiotic/free living, symbiotic, associative
symbiotic),
mycorrhizae,
phosphorus
solubilizers,
plant
growth
promoting
rhizobacteria (PGPRs), biocontrol agents,
andendophytes.
Harmful
plant-microbe
interactions comprisedisease or infection
causing bacteria, fungi, viruses etc.
Here are some examples directly related to
biofilm formation in agriculturally important
microorganisms.
1. Biofilm
formation
by
plant
growthpromoting
microorganisms:
Themucilage of cyanobacteria offers a
favorable environment forseveral bacteria,
and such biofilms developed improved

VOLUME NO. 15, ISSUE NO.5

plantgrowth promoting traits. Application
ofbiofilmed
preparations
of
Anabaena/Trichoderma
withdifferent
agriculturally
useful
bacteria/fungi
improved
theagronomic
potential
(microbiological,
soil
fertility,
and
plantgrowth promotion) of leguminous
crops. Enhancementof soil biological and
chemical properties with application
ofcyanobacterial-based biofilms suggested
the improvedpersistence and establishment
of biofilm inoculants in thewheat
rhizosphere
2. Biofilm formation by Nitrogen fixing
bacteria: In Sinorhizobiummelilotibiofilm
formation is reported. The role of EPS in
the endophytic colonization of Rice by a
nitrogen-fixing
bacterium
(Gluconacetobacterdiazotrophicus)
also
reported.
3. Biofilm
formation
in
Plant
pathogenic bacteria: Several vascular
pathogens including Xylellafastidiosa,
Xanthomonascampestrispvcampestris,
Pantoeastewartiisub
sp.
stewartii,
Ralstoniasolanacearum,
and
Clavi
bactermi chiganensisform biofilms. These
biofilm formation helps these pathogen
establishment of hos-pathogen interaction
and infect the plant. Studying the
mechanism and genes involved in the
formation of these biofilms helps to devise
strategies for controlling these pathogens.
In the agriculture front, developing biofilms
in situ orutilizing naturally occurring biofilms
can facilitate improvement of plant, soil, and
environment, by reducing the dependency on
chemical usage inagriculture. Biofilm formation
by plantassociated microorganisms, including
beneficial, symbiotic, neutral, or pathogenic
associations between biofilm formingbacteria
and host plants have a major role in the
establishmentof applied inoculant in soil or

15
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colonization of roots. Since, microbial biofilms
arepredominantly composed of polysaccharides;
this opens up the opportunity to improve soil
physical properties such asimproved soil
aggregation, reduction in bulk density,
betterretention of applied water and nutrients in
crop
rhizospherethrough
application
of
microbial biofilm preparations. Application of
microbial
polysaccharides
(crude
or
purifiedpreparations) from the biofilms can also
be tried as foliar sprayor herbigation to protect
crop plants from biotic and abioticstresses.
Since, many microorganisms including bacteria,
fungi, and cyanobacteria are known to have
potential in phyto/bioremediation, multi-

8.

species biofilms can play aimportant role
inbioremediation of agricultural chemicals
(pesticides, fungicides, herbicides etc.) in
agricultural soils.
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In response to diminishing supplies as well as
the environmental hazards posed by fossil fuels
and petrochemicals, interest for green,
sustainable biofuels and bio–based chemicals
are soaring. Biomass may be one of the best
solutions. It is an abundant carbon–neutral
renewable feedstock used for the production of
various fuels and chemicals, materials and
energy.
Cassava (Manihotesculenta) is one of the
important starchy crop in tropics and subtropics of world. It is a perennial shrub
belonging to the Euphorbiaceae family,
currently feeds more than 800 million people
worldwide. After rice, sugarcane and maize,
cassava ranks fourth essential dietary
carbohydrate source (720-1012 kJ/day) and
fifth among starch crops. Though cassava is
grown in about 101 countries around the globe,
India ranks first in productivity (34 t/ha) as
against the world average 10.76 t/ha. However,
India ranks fourth in Asia and 14th in the world
for area and third in Asia and 10th in the world
for the production of cassava roots. (Indiastat,
2017).
This cassava crop serve as major raw
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material for many agro-industries for
production of starch (and starch based
products), energy (bioethanol) and other biobased products (e.g., feed, medicine, cosmetics,
and biopolymers). In addition, these cassavabased industries also generate large quantities
of wastes/residues, rich in organic matter and
suspended solids.
Generally there are four categories of wastes
generated during separation process of starch
from cassava 1) Peels from initial processing, 2)
fibrous by-products (bagasse) from crushing
and sieving, 3) starch residues after
starchsettling, and 4) wastewater effluents. The
characteristics of individual wastes are given
belowCassava bagasse is a typical solid
residue contains 40.1% to 75.1% starch, 14.9%
and 50.6% of fiber on dry weight basis which is
mainly composed of cellulose, and other nonstarch polysaccharides. Cassava peels are root
skin, fibrous residues, and black starch.
Approximately 1.12 metric tons peels are
produced per metric ton of cassava processed.
Black starch (2.5% of root weight) is a starch
and other non-soluble organic substances of low
value which can then be broken down into
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simple sugars by either acid treatment or
enzymatic treatment (Patle and Lal, 2008).
Wastewater effluents is mostly acidic or
weakly acidic liquid rich in total carbohydrate
(9.6–37.5 g/L) and nutrients (N and P contents
can be as high as 1300 and 780 mg/L,
respectively). The processing of fresh raw
materials gives rise to 8.85 to 10.62 metric tons
of liquid waste per metric ton of cassava
processed, containing approximately 1% total
solids. Cassava stillage is an acidic liquid
waste with high levels of organic pollutants and
suspended solids produced during the
distillation of ethanol from cassava via
liquefaction, saccharification, and fermentation.
Approximately 8–12 metric tons of cassava
stillage per metric ton of ethanol produced. The
TS, total chemical oxygen demand (COD), and
total carbohydrate are 80.0 g/L, 140.0 g/L and

45.2 g/L, respectively, almost over 2-folds
greater than that in the cassava starch
wastewater.
This abundant low cost endows cassava
wastes serve as a better feedstock for
fermentative production of biofuels and
biochemical via bioconversion process. The
various bio-fuels and chemicals derived from
the industrial wastes were listed in Table 1.
From these background information, it is
obvious that there is a vast scope for the
implementation of biorefinery concept in
cassava based industries in India, meanwhile
the associated techno-economic analysis should
be accompanied for the economic viability of
these industries. Importantly, only with the
coordination of technology development,
legislative control and industrial executions.

TABLE 1. The value added products derived from various cassava industrial wastes and its associated process and
microorganism
Cassava
industrial
Process
Microorganism involved
waste
Cassava starch wastewater
Hydrogen
enzymatic hydrolysis and digestion
Methane

Anaerobic digestion

Cassava bagasse
Citric acid
Solid-state
fermentation
Succinic acid
Fermentation
Pullulan,

Solid state
Fermentation

Cassava stillage
Methane
Anaerobic digestion
Hydrogen
Anaerobic digestion

Production/yield

Reference

5.02 mol H2/g
COD
271-290
mL CH4/g COD

Leano and
Babel, 2012
Auphimaiet al.,
2014

Aspergillus niger LPB21

269 g/kg

Vandenberghe et
al., 2004

Corynebacterium
glutamicum 534

0.42 g/35 g glucose of
Cassava Bagasse Hydrolysate

Shi et al., 2014

Aureobasidium pullulans

45.1mg/g

Sugumaran et al.
(2014)

-

147.0 mL CH4/g COD removed.
164.9 mL CH4/
g COD added
14 per cent per g

Zhang et al., 2013
Intanoo et al.,
2014
Moon et al., 2013

Panichnumsin et
al., 2010
Thongchul et al.,
2009

-

Lactic acid

Fermentation

Lactobacillus paracasei
KCTC 11710BP

Cassava pulp
Methane

Anaerobic digestion

-

306.0 (mL CH4/g)

Lactic acid

Fermentation

Rhizopusoryzae
NRRL395

-
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Introduction

followed by mealy bugs (20.80%), jassids or leaf
hoppers (20.28%) and scale insects (1.65%)
(Sathyaprasad and Manjunath, 1993).

Mulberry (Morus spp.) leaf is the only natural
food for the silkworm, Bombyx mori L. It is a
perennial, evergreen, luxuriant crop cultivated
in all types of soils, both under rainfed and
irrigated conditions. The crop is prone to
depredation of diverse organisms, because of its
fast growth and green foliage throughout the
year, in varying proportions either for space,
food or both. So far, over 300 insect and noninsect species of pests are known to infest
mulberry in varying intensities during different
stages of the crop and seasons (Naik, 1997).
Among the sap feeders infesting mulberry,
incidence of thrips was the highest (42.55%)
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Pink Mealy Bug
Occurrence & Symptoms: Pink mealybug,
Maconellicoccus hirsutus (Green) causes
deformity symptom in mulberry which is
popularly called as Tukra. Leaves become dark
green, wrinkled & thickened with shortened
inter nodal distance resulting in bunchy top
appearance/resetting of leaves. It occurs
throughout the year, but severe during summer
months. Mulberry leaf yield is reduced by 4,500
kg/ha/yr due to this pest.
Mechanical control: Clip off the infested
18
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portion by secateur, collect in a polythene bag
and destroy by burning. This will help in
reducing the chances of recurrence of pest. This
practice may be followed when the silkworms
attain 4th age.
Chemical control: Spray 0.2% DDVP
76% EC (@ 2.63 ml/lit water) 15–20 days after
pruning. Safety period: 15 days.
Biological control: Release predatory
lady bird beetles Cryptolaemus montrouzieri @
250 adult beetles or Scymnus coccivora @ 500
adult beetles in two equal splits at an interval of
6 months.

500/acre).

Whitefly
Occurrence and Symptoms: The name
white fly is derived from the whiter appearance
of the adults and their tendency to fly when
disturbed. Adults have a pair of floury wings
which are usually white with a few veins. In the
recent years outbreak of Dialeuropora
decempuncta has occurred on mulberry in
southern state of Kerala and Karnataka. The
spiraling of waxy material is the typical
symptom of white fly attack. Prolonged dry spell
followed by the hot humid weather favours the
white fly flare up. Occur during the months
March-June; October-December. Both nymphs
and adults pierce and suck the sap from foliage
and the damaged leaf become unfit for silkworm
rearing
Mechanical/ Physical control: Use
sprinkler irrigation to disturb white fly
population. Fix yellow sticky traps @ 75-80
traps/acre to trap the adults.
Chemical control: Spray 0.076% DDVP
(@ 1 ml/lit water) 12 days after pruning (safety
period: 10 days) and second spray with 0.05%
Rogor 30% EC @ 1.5 ml/lit (safety period: 10
days)
Biological control: Release predatory
lady bird beetles Scymnus coccivora @ 500
adult beetles/acre.

Papaya Mealy Bug
Occurrence & Symptoms: The papaya mealy
bug, Paracoccus marginatus is an exotic pest
which infest a variety of crops such as papaya,
guava, teak, vegetables, Jatropha, and weed
plants like Parthenium, Sida, Abutilon etc. In
mulberry its infestation causes malformation of
affected portion, stunted growth of leaf,
presence of red/black ants, honey dew
secretion, growth of sooty mould, and outright
killing of the plant. At present occurrence of
papaya mealy bug is sporadic.
Control Measures: Release exotic
parasitoid, Acerophagus papaya@ 1 vial per acre
(1 vial= about 100 adult parasitoids. Do not
remove or destroy alternate host plants such as
Parthenium, Sida, Abutilon, Jatropha etc.,
containing mummified mealy bugs. Do not
spray any insecticide for its control, which may
still worsen the situation

Jassids
Occurrence & Symptoms: Jassid, Empoasca
flavescens or leaf hopper, is a minor pest that
occurs from November to February. Both adults
and young hoppers jump very actively and move
side-ways. Most obvious sign of injury is the
reduced stem height. They suck sap from leaves
and cause characteristic hopper burn, ie.,
yellowing of leaves all along the leaf margin. In
the final stage of attack, the leaf becomes cup
shaped and wither off prematurely
Mechanical/ Physical control: Light
traps and yellow sticky traps.
Chemical control: Spray 0.1% Rogor 30%
EC (@ 3 ml/lit water). Safety period 20 days

Thrips:
Occurrence
&
Symptoms:
Thrips,
Pseudodendrothrips mori, is a major pest in
Tamil Nadu and minor pest in Karnataka &
Andhra Pradesh. It occurs throughout the year
and severe during summer (February - April).
Both adults and nymphs lacerate the leaf tissues
and suck the oozing sap. Affected leaves show
streaks in early stages and yellowish/brown
blotches in the advanced stage of attack.
Mechanical/ Physical control: Use
sprinkler irrigation to disturb thrips population
& eggs on the underside of mulberry leaves.
Chemical control: Spray 0.1% Rogor (@
3 ml/lit water) 15 days after pruning. Safety
period: 20 days.
Biological control: Release predatory
lady bird beetles (Scymnus coccivora @
VOLUME NO. 15, ISSUE NO.5

Scale Insect
Occurrence and Symptoms: Scale insect,
Saissetia nigra is a minor pest that occurs
throughout the year, but severe during summer
months. They are found on the underside of
19
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leaves and on stem. Both nymphs (crawlers) and
adults feed on plant sap by sucking. Feeding
causes the plant to become stunted and affected
shoots start dying from the distal end.
Physical control: Scrape the stem with
the help of wooden plate to dislodge the insect.
Chemical control: Spray 0.05% Rogor
30% EC (@ 1.5 ml/lit water) or 0.15% DDVP (@
2 ml/lit water). safety period: 10 days.
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AGRICULTURAL STATISTICS AND INFORMATICS

SPA-The Software Packages for Agrometry
Pradeep Kumar Ganjeer
Former M. Sc. (Ag.) Scholar, Deptt. of Agricultural Statistics, College of Agriculture, IGKV, Raipur

After the application of agricultural statistics
and mathematics for research, analysis and
information in agriculture science, the new
technique is being used is called informatics or
information technology. Informatics is a
computer based branch of knowledge.
Computer is an automatic electronic machine,
which manipulates data with speed and
accuracy. Computer and informatics are the
great achievement of 21st century, which
influenced and modified all the concerns of
human life. The study of computer and software
packages for the application of agricultural
statistics
and
mathematics
are
called
agroinformatics or agricultural informatics.
There are different types of software packages
are applied for agroinformatics, like MSEXCEL,
MATHEMATICA,
STATISTICA,
SYSTAT, SAS and SPSS, etc.








1.

MS-EXCEL: Standard Mathematics and
Statistics.
MATHEMATICA: Higher Mathematics and
Statistics, Complex Number, Calculus,
Descriptive and Inferential Statistics, etc.
STATISTICA: Higher Statistics, Data
Analysis, Management, Acquisition and
Representation, etc.
SYSTAT (System Statistics): Standard
Statistics, Descriptive and Inferential
statistics, etc.
SAS
(Statistical
Analysis
Software):
Advanced Statistics, Regression Line,
Variance Analysis and Factorial Variance
Analysis, etc.
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SPSS (Statistical Packages for the Social
Sciences): Advanced Statistics, Descriptive
and Inferential Statistics, Factor and
Cluster Analysis, etc.
MS-EXCEL - MS-EXCEL (Microsoft
Excel) is a commercial spread sheet or work
sheet software package or application. It is
prepared and distributed by Microsoft
Corporation, Redmond, Washington, USA
www.microsoft.com. This is MS-WINDOWS
based package. The main features of
MSEXCEL are Calculation, Graphing. Pivot
table and Macro programming language
(Visual basic for application). Excel is a part
of MSOFFICE. It’s a widely applied
spreadsheet package after the version, 5,
1993. The current version 2013 and 2016 of
MS-EXCEL
are
available
on
MSWINDOWS (MS-Office) and Mac OSX
operating system.
MATHEMATICA - MATHEMATICA is a
computational software programme. This is
completely
integrated
computational
software programme. It is prepared and
distributed by Wolfram Research of Illinois,
USA www.wolfram.com MATHEMATICA is
based on MS-WINDOWS and UNIXoperating system. The main features of
MATHEMTICA are Scientific, Engineering,
Mathematical and Technical computations.
MATHEMATICA has hundreds of powerful
facilities, which made possible complex
computation and visual representation, as:
Elementary
Mathematical
Functions,
Special Mathematical Functions, Matrix,
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4.

5.

Data Manipulation, Complex Number,
Cluster Analysis, Sequences Alignment,
Pattern Matching and 2D&3D Visualization
etc. The current version, 11.3, 2018 of
MATHEMATICA is available.
STATISTICA - STATISTCA is a statistical
and analytical software package. This is a
complete statistical software package. It is
prepared and distributed by Stat Soft
Corporation,
Oklahoma,
USA
www.statsoft.com. The main features of
STATISTICA are scientific, social business
and other technical solutions. STATISTICA
has many important facilities, which made
possible, Data Analysis, Data Management,
Data
Mining,
Predictive
Modeling,
Clustering,
Classification,
Exploratory
techniques and Data Visualization, etc.
STATISTICA is available in 6 series namely:
1. Desktop, 2. Data Mining, 3. Enterprise, 4.
Web-Based, 5. Connectivity and Data
Integration Solutions, and 6. Power
Solutions. The current version, 13.0, 2015 of
STATISTICA is available.
SYSTAT - SYSTAT (System Statistics) is a
statistics and statistical graphics software
package. SYSTAT is developed by Prof.
Leland Wilkinson of Illinois University,
Chicago, USA. It is prepared and
distributed
by
SYSTAT
Software
Incorporation, Chicago, Illinois, USA
www.systat.com. Inspite of MS-WINDOWS,
it is based on UNIX and UNIX like
operating system. The main features of
SYSTAT are scientific social, business and
statistical analysis & visual representation
for operational research. SYSTAT has many
important facilities which made possible,
Descriptive Statistics and Inferential
Statistics Loss Functions, Cluster Analysis,
2x2 Contingency Table, General Linear
Modal, Missing Value Analysis, Path
Analysis, Perceptual Mapping, Power
Analysis, Probit Analysis, and 2D&3D
Visualization, etc. The current version, 13.2,
2018 of SYSTAT is available.
SAS - SAS (Statistical Analysis Software) is
a business analytics software package. This
is advanced large scale software solution
application system. It is developed by Barr,
Goodnight, Sall and Helwig of North
Carolina University. It is prepared and
distributed by SAS Institute, North
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Carolina, USA www.sas.com. Inspite of MSWINDOWS, it is based on UNIX, LINUX,
Open VMS Alpha and IBM Mainframes
Operating system etc. The main features of
SAS are financial management, business
intelligence, IT management, human
resource management and operational
research etc. SAS has high level facilities,
which made possible, Statistical Analysis,
Business
planning,
Forecasting
and
Decision Support, Operational Research
and Project Management, Application
Development, Data Warehousing, Data
Mining and Remote Computing etc. The
current Version, 9.4, 2013, of SAS is
available.
SPSS - SPSS (Statistical Package for the
Social Sciences) is a comprehensive and
flexible statistical analysis and data
management solution. SPSS is a desktop
statistical analysis and reporting tool since
30 years. It’s developed by Nie and Hull.
Nie, Hull and Bent, 1970 are described for
SPSS as sociology’s most influential book. It
is prepared and distributed by IBM
Corporation,
New
York,
USA
www.ibm.com. Inspite of MS-WINDOWS, it
is based on several nos. of operating system
as: UNIX, Macintosh, WINDOWS XP
Professional, WINDOWS 7 and WINDOWS
Vista etc. SPSS in not worked on
WINDOWS XP Home edition. SPSS is
predictable analysis software and solution
package. Its main features are scientific
research, health research, educational
research, government, companies and
market survey. SPSS has several powerful
facilities, which made possible, Cross
Tabulations, Bivariate Statistics, Prediction
of Numerical Outcomes-Linear Regression,
Prediction of Identifying Groups-Factor &
Cluster Analysis and Data Visualization etc.
The current Version, 25.0, 2017 of SPSS is
available.
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Pollinator Conservation

Steps for Building a Bee Hotel

Pollinators are essential to our environment.
The ecological service they provide is necessary
for the reproduction of over 85.0 % of the
world’s flowering plants, including more than
two-thirds of the world’s crop species. Beyond
agriculture, pollinators are keystone species in
most terrestrial ecosystems. Fruits and seeds
derived from insect pollination are a major part
of the diet of approximately 25.0 % of all birds,
and of mammals ranging from red-backed voles
to grizzly bears. In many places, the essential
service of pollination is at risk from habitat loss,
pesticide use, and introduced diseases.

Step 1: Design and Materials Selection.
Building a bee hotel is a great opportunity to be
creative in your garden, farm, or park. It can be
as simple or as elaborate as you choose and can
be constructed on any budget. The bees won’t
care how much money you spent or how fancy it
looks! The designs presented are sample ideas,
but whatever design you use, be sure that your
bee hotel is placed in a location that ensures its
safety – where it is protected from rain and
moisture, wind, and insect predators. Using a
variety of nest materials and tunnel diameters
will bring a diversity of bee species to your bee
hotel. Or, if you are deliberately trying to
enhance populations of specific bee species such
as the blue orchard bee (Osmia lignaria), focus
your construction on using the specific nest
dimensions they will use.
Step 2: Construction. Stem Bundles.
Materials needed: Bundle of hollow tubes
(for example, plant stems, bamboo, cardboard
tubes, and straws). Paper inserts if using
cardboard straws. Tape, zip ties, string, or wire
for bundling stems together. Scissors or pruning
shears for cutting stems. Nesting structure or
house for rain protection. Wire mesh to protect
from predators (optional). Paint to decorate
(optional). You can construct a simple nest
using bundles of hollow stems such as reeds or
bamboo, or cardboard tubes and straws. If you
use plant stems, cut each one below the node to
create a handful of stems, each having one open
and one closed end, making sure that all open
ends face the same direction. Stem length can
vary depending on the nest box design but
should range from 5 to 8 inches. Tightly bundle
the stems together with tape, zip ties, string, or
wire. Avoid using rubber bands as they will dry
out and break. When designing this, provide an
overhang to protect the nest materials from

Tunnel-Nesting Bees
The species of native bees which 30.0 % are
wood nesters that builds their nests inside of
hollow tunnels. These tunnels may be pithy
stems, beetle holes or burrows excavated by the
bees themselves. These can be beetle holes in
wood, hollow or pithy plant stems, brush piles,
standing snags, or cavities in human-made
structures. There are two main kinds of cavity
nesting (tunnel-nesting) bees: mason bees
(Osmia species), which are mostly active in the
spring, and leafcutter bees (Megachile species),
which are active in the summer. Both types are
found across the world and can provide
important pollination services for fruits and
vegetables. By providing them with nesting
resources, people can manage some of these
species to help conserve their populations in
farms and home gardens. Bee hotels are one
way to provide these resources. Tunnel-nesting
bees are solitary, meaning that each female uses
an individual nest. Unlike honey bees, there is
no colony with workers, there are no swarms,
and they do not produce honey. Solitary bees
are nonaggressive; they rarely sting unless they
are grabbed or caught in clothing.
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rain.
Plants with hollow or pithy stems:
Asters with large stems (Symphyotrichum spp.)
Bamboo. Bee balm (Monarda fistulosa).
Common reed (Phragmites). Cup plant
(Silphium perfoliatum). Honeysuckle (Lonicera
spp.) Joe-Pye weed (Eupatorium maculatum).
Raspberry, blackberry (Rubus spp.), Sumac
(Rhus spp.), Sunflower (Helianthus spp.), Wild
rose (Rubus spp.).

active, and do not spray flowering plants.
Step 4: Maintenance and Monitoring.
Materials Needed: Pipe cleaners. Bleach.
Mesh bags. Plastic box or bin. Ant bait or sticky
spray. Maintaining and monitoring your bee
hotel are the most important and significant
steps in installing a bee hotel. Once you have
created nesting habitat, you should make every
effort to keep it clean and safe for nesting bees.
If the nests are never cleaned, they can harbor
bee pests and diseases, putting local bees at
greater harm than if no nests had been
provided.
Rotating Sets of Tubes: We recommend
rotating two sets of tubes or nesting structures
for the bees: one set that you put out in the
spring for bees to use that year and another set
that you clean after bees from the previous
season have emerged. You will then have clean
nesting tubes for use the following year.
Cleaning Tubes and Wood Blocks: You
should clean tubes each winter to prepare them
for the following year. Use pipe cleaners to clean
out previous nests, replace paper inserts, or
replace with entirely new nesting material. You
can also clean wood blocks using a bleach
solution during winter cleaning to prevent
build-up of disease. Mix a half cup of bleach per
gallon of water in a well-ventilated location,
cover the surfaces with the solution, rinse, and
then dry. Take precautions to control any
splashes. Replace natural reeds and wood block
nests every 2 years as pathogens spread easily
when tubes are close together.
Preventing
Parasite
Attacks:
Throughout the spring and summer, monitor
your bee hotel to see if you have nesting bees.
Tubes capped with mud or leaves indicate a nest
of mason bees or leafcutter bees, respectively. If
you are raising only mason bees, you can place
tubes into a mesh bag in the early summer to
prevent parasite attacks. Place these in a
location out of the sun to limit exposure to
extreme temperatures. At the end of the season,
leave the tubes outside or bring them into a
frost-free unheated barn, shed, or refrigerator
(36-39 °F) to protect from wind, moisture, and
birds.
Using Emergence Boxes: To make sure
bees do not return to their original nest place
your occupied nest or tubes in an emergence
box in late winter or early spring. This is a box
or plastic bin with a half-inch diameter exit hole

Wood Nest Blocks
Materials Needed: Untreated wood. Drill.
Long drill bits of various diameters, Rain
protection, Wire mesh to protect from predators
(optional), Paint (optional). To construct a
wooden nest block, use untreated lumber or old
tree stumps, standing snags, and logs that are at
least 4 inches thick. On one side, drill a series of
holes of varying diameters to attract a range of
bee species. The holes should be between 3/32
and 3/8 inches in diameter and 3 to 6 inches
deep. As the hole diameter increases, the length
of the tunnel should also increase. Smaller drill
bits create thinner and shorter holes that can be
used by small bees that nest successively in
numerous small holes. Decorating your bee
hotel with paint on the outside can help attract
bees from long distances to the nesting tubes
and protect the structure from rain.
Step 3: Location. Nests should ideally be
placed in a location facing southeast to receive
direct sunlight in the morning. Elevate the nest
about 4 to 5 feet above the ground and attach it
to a visible landmark such as a post, building, or
isolated tree. Mount the nest boxes firmly so
they do not move or shake in the wind because it
may disturb developing larvae. Be sure that
there are flowering plants nearby that bloom in
early spring and throughout the summer.
Willow, maple, redbud, and wild cherry provide
pollen for early emerging mason bees. Later
blooming
wildflowers
such
as
purple
coneflower, black-eyed Susan, and bee balm
provide foraging resources for leafcutter bees.
Both mason bees and leafcutter bees can fly
hundreds of feet to locate suitable plants so be
sure to locate the nest relatively near to floral
resources to help ensure that bees will find your
hotel for nesting.
Pesticide Safety: If you use insecticides in
your lawn or garden, be sure to protect your bee
hotel from drift, avoid spraying when bees are
VOLUME NO. 15, ISSUE NO.5
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cut into one side. Set up your new nesting
structure nearby. The bees will emerge, exit, and
use the new clean nest outside the box instead of
returning to the original inside the box. When
the bees finish emerging, you can clean the old
nest for future use for next year.
Monitoring for Problems: Throughout
the summer, check for the following: Moisture
getting into the nest box. Ant infestations (They
are attracted to the protein-rich pollen
provisions and developing bee larvae but can be
prevented using sticky spray or ant bait at the
foundation of the bee hotel.). Paper wasp nests,
Predatory birds, Spider webs (Their presence
may indicate the nest location is too dark.).

for wild bees in your landscape. They can be a
great way to learn more about wild bees, their
biology and identification, and may also help
support pollination of nearby flowers.
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Conclusion
When you use appropriate nesting materials
and careful management at key times of year,
bee hotels can provide an important resource
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Introduction

basket). Among different maize based cropping
systems the maize-wheat ranks 1st having 1.8
mha area followed by rice-maize ranks 2nd
having 0.53 m-ha area in India. Compared to
existing cropping systems like rice-wheat and
rice-rice, maize based cropping systems have
better use of available resources. The water use
efficiency of maize based cropping systems is
about 100 to 200% higher at different locations.
The other double cropping systems involving
maize are: maize-mustard, maize-chickpea,
cotton-winter maize etc. triple cropping systems
involving maize are: cowpea/bajra/maize
(fodder)-maize-wheat, green manuring-maizewheat,
maize-potato-wheat,
maize-potatogreengram,
maize-toria-sunflower,
maizepotato-onion, maize-potato-mentha, maizewheat-bajra fodder etc. at New Delhi, quadruple
cropping systems developed in the 1970s are:
maize-toria/potato-wheat-summer greengram,
and maize (green cobs)-radish/turnip-wheatgreengram (Sharma et al., 2007).
Resource conservation technology means a

Maize has wide adaptability and compatibility
under diverse soil and climatic condition. Hence
it is cultivated in sequence with different crops
under various agro-ecological regions. Maize
has compatibility with several crops of different
growth habit that led to development of various
intercropping and sequential maize based
cropping systems. In such systems, the
nutrients should be applied as per requirement
of both the crops for higher productivity.
Precautions should be taken in application of
herbicides ensuring selectivity for both the
crops in the system. Maize is an ideal crop for
intercropping, and therefore, it is considered as
one of the potential drivers of crop
diversification under different situations. It is
often intercropped with soybean, groundnut,
greengram, cowpea, blackgram, pigeonpea,
sesame, sugarcane, rice etc.
Maize-Wheat is 3rd most important
cropping systems (after rice-wheat and rice-rice
that contributed about 3% in the national food
February, 2019
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practice that conserves and /or enhance
resource or input – use efficiency. Conservation
agriculture is an integrated part and concept of
sustainable agriculture that includes integrated
management of soil, water, biological resources
combined with external inputs. Under
conservation agriculture maize-rice system
occupied about 3.1 m-ha area in Asia and 1.35
mha in South Asia with highest area in India
followed by Nepal. Resources conserving
technologies using locally available resource
encompasses practices that enhance input use
efficiency and provide immediate, identifiable,
and demonstrable economic benefit such as
reduction in production cost, saving of irrigation
water, fuel, labour requirement, and timely
establishment of crops resulting in improve
yields, soil health and income.

3.

Resources:1.
2.
3.
4.

Soil
Water
Energy
Organic matter

Resource conservation practices based on three
principles
1.
2.
3.
1.

2.

Minimum soil disturbance,
Crop residue retention and
Crop rotation.
Minimum soil disturbance: - This
typically implies that a crop is established
without any or with minimum prior tillage.
It includes:
a) Conservation tillage
b) Zero tillage
c) Reduced tillage
d) Strip tillage
e) Minimum tillage
f) Permanent bed
g) Direct seeding
Crop residue retention:- Retention of
crop residue on soil surface in combination
with No till initiates processes that lead to
improved
soil
quality
and
overall
enhancement of resource-use efficiency.
Crop residues have high value and a small
amount is left after harvesting is a long
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term investment on soil quality has been
noticed in farmer’s field. Leave more
residues on soil surface and ensure the long
term benefits of no till system.
Crop rotation:- The growing of different
crops on a piece of land in a pre-planned
succession.
a) Two year’s crop rotation:i) Maize-Sunhemp
ii) Maize-Cowpea
iii) Maize-Groundnut
iv) Maize-Cotton
v) Maize-Sunflower
b) Three year’s crop rotation:i) Maize-Cotton-Sunhemp
ii) Maize-Sunflower-Beans
c) Benefits of RCT’s:
i) Conserve soil and water
ii) Enhance soil health
iii) Reduce input use
iv) Save energy
v) Stabilize the yield in rain fed areas
vi) Reduce farmer risk
vii) More efficient use of water
viii) Interrupt pest and disease cycles
ix) Reduce emission of green house
gases
x) Improve
crop
nutrient
use
efficiency
xi) Reduction in production cost and
xii) Increasing benefit : cost ratio
d) Limitations
i) The use of crop residues as mulch
is a valuable cattle feed in India
ii) Small – holdings farmers
iii) For obtaining good result, more
time is required
iv) Herbicides cause environmental
pollution, toxic to human and
animals, residual effect and
resistance of weeds to herbicides.
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1&2PhD Research Scholar, PJTSAU, Hyderabad, 3SMS, KVK, Hamirpur, BUAT, Banda, UP

Maize (Zea mays L.) is the third most important
cereal in the economy, next to rice and wheat, in
the World as well as in India. As maize is a
major crop worldwide, it was often used as a test
crop for different trials. The Productivity of
maize is largely dependent on its nutrient
management. It is well known that maize is a
heavy feeder of nutrients due to its C4 nature
and very efficient in converting solar energy into
production of dry matter under the present
trend of exploitive agriculture.
Foliar fertilization refers to feeding
nutrients to plants, by applying chemical
fertilizers to the foliage usually in the form of
spray. Research on foliar fertilization was
possibly started in late 1940s and early 1950s. In
the early 1980s, studies on foliar application of
fertilizers were investigated for selected crops,
including cereals. The foliar fertilization in
agriculture has been a popular practice with
farmers since 1950S when it was learnt that
foliar fertilization effective. Radioisotopes (P32)
were used to show that foliar applied fertilizers
passed through the leaf cuticle and into the
cells. The mechanistic processes by which foliar
applied nutrients taken up are through leaf
stomata and hydrophilic pores within the leaf
cuticle. Foliar fertilization is a economical viable
way of supplementing the plant’s nutrients for
more efficient fertilization.





Easily uptake by maize crop,
Effective for fertilizers which required in
minute amount, and
Useful in correcting nutrient deficiencies in
real time in maize crop.

Limitation of foliar fertilization:




High cost of water soluble fertilizers,
Lake of knowledge in farmers,
Toxicity occurs due to high rate
application

of

Maize growth
In this research study foliar applications were
made in addition to RDF (150:65:65 kg/ha NPK
+ 25 kg/ha ZnSO4 + 25 kg/ha FeSO4 + 10 t/ha
FYM) and all these soluble fertilizers are
available in the market and sprayed at 30 and
50 days after sowing. Maize growth enhanced by
foliar fertilization of water soluble NPK
fertilizers. Which was highest recorded in
potassium nitrate with 1.0 per cent foliar spray
over rest of the treatments except 19:19:19 with
2.0 per cent foliar spray and potassium
phosphate with 0.5 per cent foliar spray with
which it was on par. Lowest growth observed in
control (Only water spray).

Importance of foliar fertilization









It reduces cost of production,
It increase Nutrient Use Efficiency (NUE) of
crops,
It reduces run-off loss of soil applied
fertilizers,
Effective in high phosphorus fixing soils,
Reduces the eutrophication problem,
Enhance the growth and yield of maize
crop,
Reduced
the
amount
of
fertilizer
application,
Reduced cost of cultivation,
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FIG 1: Crop growth of maize at 30 DAS

FIG 2: Crop growth of maize at 60 DAS in potassium
nitrate with 1.0% foliar spray
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FIG 5: Crop growth of maize at 60 DAS in control
(Only water spray)

FIG 3: Crop growth of maize at 60 DAS in 19:19:19
with 2.0% foliar spray

Summary
Foliar fertilization enhances the uptake of
nutrients resulting higher growth of maize crop
and reduce the loss of nutrients. More
availability of nutrients under foliar fertilization
of water soluble NPK fertilizers.

FIG 4: Crop growth of maize at 60 DAS in potassium
phosphate with 0.5% foliar spray
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anaemia is one of the most prevalent human
micronutrient deficiencies in the world,
affecting an estimated one third of the world’s
population and causing 0.8 million deaths
annually worldwide (WHO, 2002). Zinc (Zn) is
one of the essential micronutrients, which
serves as a cofactor for more than 300 enzymes
involved in the metabolism of carbohydrates,
lipids, proteins, and nucleic acids, hence its
importance in normal growth and development
of plants and animals. One third of the human
population, particularly children and women
suffer from Zn deficiency related health
problems such as growth retardation, loss of
appetite, impaired immune function, hair loss,
diarrhoea, eye and skin lesions, weight loss,
delayed healing of wounds, and mental lethargy.
Some of these problems are more acute and
clearly evident in developing countries where
people depend on cereal based foods for their
daily diet and they cannot afford to diversify
their meal by adding mineral rich fruits,
vegetables, and meat. To address this problem,
biofortification
(i.e.,
the
breeding
of

Introduction:
Micronutrient deficiency is a global health
problem contributing to high rate of children
and women’s mortality. It is estimated that
more than 3.5 billion people in the world are
deficient in vitamin A, I, Fe or Zn. In India
micronutrient malnutrition has been a
persistent problem with alarmingly high deficit
among children, women of reproductive age,
pregnant and lactating women. Deficiency of
mineral is also known as ‘Hidden hunger’ which
results in poor growth and compromised
psychomotor development of children, reduced
immunity, fatigue, irritability, weakness, hair
loss, wasting of muscles, sterility, morbidity and
death. Among micro elements, iron and zinc
mineral deficiency are the most common and
widespread, affecting more than half of the
human population. Fe serves as an important
cofactor for various enzymes performing basic
functions in humans. Iron (Fe) deficiency
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micronutrient fortified crops) is advantageous
for people who experience difficulty in changing
their dietary habits because of financial,
cultural, regional, or religious restrictions.
Biofortification is also advantageous for
governments because it is inexpensive and
sustainable compared to nutritional supplement
programs.

2.

3.

Approaches to combat Micronutrient Malnutrition:
1.

2.

3.

4.

Dietary Diversification: It includes
intake or consumption of diverse food stuffs
having good sources of micronutrients. The
dietary habit of people among developing
countries is a major cause of malnutrition
because most of the food stuffs having high
and medium micronutrient content are
costly which remains out of the reach of
poor people and the major population of
developing countries depends on cereals for
their energy requirements which are low in
micronutrient content.
Supplementation: It includes intake or
ingestion of micronutrient rich drugs or
medicines either orally or through injection
or drip.
Food fortification: It is the process of
increasing the content of essential nutrients
i.e., vitamins and minerals, so as to improve
the nutritional quality of the food supply
and to provide a public health benefit
(WHO and FAO, 2013). Some of the
examples of this category include; iodized
salt, folic acid and iron added wheat flour,
fluoride to toothpaste, calcium in juices,
fortified Dahi etc. This is also not a feasible
approach because food processing adds
extra cost to food materials making it out of
the reach of the poor people.
Biofortification:
Biofortification
is
defined as breeding of food crops that are
rich in bioavailable micronutrients (CGIAR,
2003). Bio-fortification differs from
ordinary fortification because it focuses on
making plant foods more nutritious as the
plants are growing, rather than having
nutrients added to the foods when they are
being processed.

Methods of biofortification
1.

2.

Goal of Bio fortification:
1.

The goal of bio fortification is to contribute
to reducing the high prevalence of specific
nutritional deficiencies, especially of iron,

February, 2019

zinc and vitamin A, which commonly occur
in low income populations.
This is to be achieved by improving the
micronutrient density of staple food crops
that are produced and consumed by these
populations and hence, if bioavailability is
demonstrated, increasing the adequacy of
micronutrient intakes.
Bio fortification is intended to contribute to
the prevention of micronutrient deficiencies
by reaching all household members

3.

28

Agronomic Biofortification: Agronomic
biofortification of food crops is a strategy
for increasing micronutrient concentrations
to reduce dietary deficiencies. Soil and
foliar application of micronutrient fertilizer
can be used for several different mineral
micronutrients to varying effectiveness.
Agronomic biofortification, especially in the
case of foliar application, is highly effective
for zinc and selenium, while also effective
for iodine and cobalt. Foliar fertilization has
many advantages over soil application due
to lower requirement and immediate crop
response.
Microbial Biofortification: With the
advent of metagenomic and next-generation
sequencing tools and the development of
the “holobiome” concept, the significance of
microbiome in the productivity of soil and
crops is becoming more evident. Plant
growth-promoting rhizobacteria (PGPR)
and plant growth-promoting fungi (PGPF)
represent a wide variety of microorganisms,
growing in association with plants. They
lead to stimulation of growth of the host,
due to the increased mobility, uptake, and
enrichment of nutrients in the plant. Their
significance in improving nutrient use
efficiency of applied fertilizers and
improving nutrient uptake in problematic
soils or denuded lands is well established.
However, they are less explored options in
biofortification strategies and need to be
included in agronomic and breeding
approaches
to
develop
effective
biofortification strategies for the staple
crops.
Genetic Biofortification: Conventional
breeding
and
genetic
engineering
techniques are the two approaches that may
VOLUME NO.15, ISSUE NO.5

ISSN No.:2321-7405

be used to biofortify the crops with minerals
like iron and zinc. Both the techniques
involve changing the genotype of targeted
crops with the aim of developing plants
carrying
genes
that
support
the
accumulation of bio-available minerals. The
way of reaching this goal differs between
the two approaches (Gomez-Galera et al.,
2010). Most of the work is currently done
on traditional plant breeding techniques,
exploiting the variability of mineral
concentrations
found
in
different
germplasm. Not all crops have the genetic
potential to meet desired micronutrient
levels with traditional plant breeding and
therefore genetic engineering has to be
applied to achieve sufficient improvements.
A positive factor with genetic engineering
technique is its high precision, fast
development and stable expression. In
addition very fewer breeding generations
are needed with genetic engineering
compared to traditional plant breeding.

foods by 2020. The Harvest Plus program is
coordinated by two of these centres,
the International
Centre
for
Tropical
Agriculture (CIAT) and the International Food
Policy Research Institute (IFPRI).
Achievements:
Crop Property Example
Beans High
Pigeon Vert (Bush), PVA
Iron
1438 (Bush), COD MLB
032 (Bush), Cuarentino
(Climber), Nain de
Kyondo (Climber), RWR
2245 (Bush)
Pearl High
ICTP8203-Fe, Hybrid7,
Millet Iron
Dhanshakti
Maize Vitamin- GV662A, GV664A,
A
GV665A, Ife maize hyb-3,
Ife maize hyb-4
Rice
High
BRRI dhan 62, BR7840Zinc
54-3-1, BR7840-54-2-51, BR7840-54-1-2-5.
High
Chattisgarh Zinc Rice-1
Zinc
DRR dhan45, CR dhan
310
Wheat High
BHU1, BHU3, BHU5,
Zinc
BHU6, BHU17

Harvest Plus:
It is the part of the CGIAR Research Program
on Agriculture for Nutrition and Health (A4NH)
which helps realize the potential of agricultural
development to deliver gender-equitable health
and nutritional benefits to the poor. It was
launched in 2004 with funding from Bill and
Melinda Gates foundation, the UK Department
for International Development and others. The
mission of Harvest Plus is to tackle the hidden
hunger on a global scale by breeding vitamins
and minerals into everyday food crops. Harvest
plus is focusing on increasing levels of iron, zinc
and beta-carotene in seven staple crops namely;
sweet potato, bean, pearlmillet, cassava, maize,
rice and wheat with a goal to reach 20 million
farming households with biofortified nutritious

15.

Country
Africa

India
Zambia

Bangladesh

India

India and
Pakistan
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Pollinators in Greenhouses
Dinesh Rajaram Hegde1 M. Mathialagan1 and J. Alfred Daniel1
1Ph.D

Scholar, Department of Agricultural Entomology, Tamil Nadu Agricultural University,
Coimbatore-641 003.

Introduction

greenhouses is gaining popularity among the
growers of India now-a-days. However, cross
pollinated crops require external pollinating

Cultivation of fruit and vegetable crops under
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agents such as animals or wind for fruit set,
which are normally excluded under the enclosed
condition of greenhouses.
Mechanical or manual pollination will have
to be carried out to ensure fruit set in cross
pollinated crops which are labor intensive and
expensive. Therefore, introducing bees which
form the major group of plant pollinators, into
the greenhouses for pollination is a viable
option. The bees have certain unique
morphological adaptations such as pubescent
body, chewing and lapping type of mouth parts
and pollen collecting hind legs which enables
them to be efficient pollinators.

india is Tetragonula iridipennis. Stingless bees
are generalist pollinators and the members of
genus, melipona are capable of buzz pollination.
Native stingless bees can be effectively utilised
for pollination of greenhouse crops.

Bees for pollination of Greenhouse Crops
Honey bees

7.
8.
9.

Advantages of stingless bees as pollinators
1.
2.
3.
4.
5.
6.

True honey bees belong to the genus, Apis and
are highly social, single and multible comb
building bees. They are the most valuable
generalist pollinators of many cultivated and
wild plants. Domesticated species, Apis
mellifera and Apis cerana are feasible for
pollination of greenhouse crops. Efficiency of
honey bees as pollinators is mainly due to their
greater colony size, morphological adaptations,
floral constancy, memory, learning ability and
efficient worker recruitment behaviour towards
food resources.
Constraints in honey bee pollination are
1. Aggressive nature
2. Absconding and swarming
3. Pests and diseases
4. Incapable of buzz pollination.
Flowers with poricidal anthers (e.g. tomato)
must be shaken out through pores to release the
pollen. Therefore, flower requires agitation by
external agents such as insects or wind to
release the pollen, irrespective of whether it is
cross pollinated or self-pollinated. For buzz
pollinating the flower, a bee grasps the anther
cone in its jaws. The bee rapidly vibrates its
flight muscles, thereby shaking the flower and
creates a buzzing sound. This is referred to as
buzz pollination.

Smaller size
Shorter foraging distance enabling them to
forage within confinements
Not aggressive
Floral constancy
Higher longevity of the colonies
Efficient worker recruitment behaviour
towards food sources
Lesser swarming tendency
Tolerant to high temperature
Few pests and diseases

Constraints in stingless bee pollination are



Not suited to temperate regions
Regular opening of the hive for inspection
of the colonies is disruptive for stingless
bees.

Bumble bees
Bumble bees are social bee’s belonging to the
genus Bombus and are found primarily in the
temperate regions. They are generalisst
pollinators capable of buzz pollination. These
bees are widely used for pollination of
greenhouse tomatoes, sweet peppers, blue
berries, eggplants etc. Colonies of bumble bees,
B. terrestris, B. impatiens, B. lucorum, B.
occidentalis and B. ignitus are available
commercially for pollination and are reared
under artificial laboratory conditions.

Advantages of bumble bees as pollinators








Capable of buzz pollination
Greater tongue length
Not aggressive
Larger size
Shorter foraging distance
Longer periods of activity
Efficient foraging at low temperatures.

S tingless bees

Constraints in bumble bee pollination are

Stingless bees are social bees inhabiting the
tropical and subtropical regions and they form
perennial colonies. Two major genera of
stingless bees are Tetragonula and Melipona.
The most common stingless bee species is in
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Repeated replacement of hives (life span of
commercial bumble bee colonies is 6-8
weeks)
Expensive
Not suited to tropical and subtropical
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conditions
Potential negative effects of exotic bumble
bee species on native pollinators
Solitary bees such as carpenter bees of the
genus, Xylocopa and blue banded bees of the
genus Amegilla are also efficient candidates for
pollination of greenhouse crops. They show
gregarious nesting habit and are generalist
pollinators capable of buzz pollination.
Bumble bees are considered to be the most
successful bees for pollination of greenhouse
crops since they are available commercially.
However, the introduction of exotic bumble
bees causes general concern that it may
adversely affect the native pollinators.
Moreover, they are not suited to the tropical and
subtropical condition which prevails in most
parts of India. Therefore, prime focus must be
shifted towards utilizing honey bees, native
stingless bees and solitary bees which thrive

well under the tropical conditions. Constraints
related to the standardisation of their stocking
rates, management inside greenhouses, mass
rearing and year round availability must be
rectified through further studies.
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Introduction

profits. ITK covers a wide range of subjects such
as crop production, livestock rearing, natural
resource management, food preparation, health
care and many other related topics. Various
aspects of agriculture and allied activities have
been included in this project such as soil, water
and nutrient management; crop cultivation;
plant protection; farm equipment, farm power,
post-harvest preservation and management;
pasture and fodder management; agro-forestry;
bio-diversity conservation and exploitation;
animal rearing and health care; animal products
preservation and management; fisheries and
fish preservation; and ethnic foods and
homestead management encompass ITKs.

Indigenous Technical Knowledge (ITK) is
specifically concerned with actual application of
the thinking of the local people in various
operations of agriculture and allied areas.
The indigenous Technical Knowledge (ITK)
system has been developed by the people based
on
their
experiences
and
continuous
improvement through informal experimentation
over centuries. These ITKs are interwoven and
assimilated in the cultural life of the people.
India has one of the largest collections of
ancient manuscript in the world, which includes
14 Sastras, 4 Vedas, 4 Upvedas and 6 branches
of Vedangas. The advent of the concept of
sustainability in Indian agricultural scenario has
invoked interest on indigenous technical
knowledge that has the element use of natural
products to solve problems pertaining to
agriculture and allied activities. ITKs are based
on experience, often tested over a long period of
use, adapted to local culture and environment,
dynamic and changing, and lays emphasis on
minimizing the risks rather than maximizing the
VOLUME NO. 15, ISSUE NO.5
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Application of buttermilk @ 5 lit./40 Kg
seed of pulses viz. lentil, arhar, chickpea to
protect the crop from wilt disease.
Farmer broadcast 8 kg common salt to
protect the paddy crop from blight disease.
Dry neem leaves and kanja leaves are used
by the farmers to store the grain like wheat,
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rice etc.
Mixed cropping of arhar & jowar to protect
the arhar from wilt disease.
Planting of marigold after 8-10 lines of
tomato or chilli to protect the crop from
mosaic and nematode.
The farmers practice putting of twigs in
field crops for sitting of owl to control the
rats.
Mixed cropping like arhar + urd + til +
bajra is protect the crop from wilt.
Spreading of cooked rice in field crop
attract the birds who eat hairy catter pillar
also.
Ash dusting is practiced in Zaid vegetables
to control the red beetle in most districts of
UP.
Cutting of upper portion of leaves before
transplanting of paddy to prevent the attack
of stem borer.
Spray of extract of 1 kg garlic + 250 gm
tobacco + 250 gm gur in 20 lit. to control
Gandhi bugs in rice.
Farmers practice mixed cropping of onion +
sugarcane to control the shoot borer in
sugarcane.
Mixed cropping of coriander + chickpea,
protects chickpea from pod borer.
Intercropping
of
marigold
control
nematodes in brinjal/tomato.
Gram seed treated with heang (Asafoetida)
@ 10 gm/10 Kg seed control pod borer &
wilt. Also application of 100 gm mustard Oil
per 40 Kg of gram, control wilt disease
Soaking of seed in buttermilk, (@ 5 l/40 kg
seed) control wilt disease in Pigeonpea and
gram.
Farmers are using blue bull dung (as
repellant) for saving their crops from
damage caused by blue bull. They sprey
dung solution around field and border area
of crops.
Solution containing 10 lit. of cow urine + 1.5
Kg gur + 1.5 kg mustard oil kept for ten days
in shed, then added 200 lit of water and
spread on paddy crop to prevent various
diseases & pest.
Dusting of ash in singara pond for fast
vegetative growth and to check the disease
Farmers are broadcasting ash to get higher
yield of berseem.
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To develop yellow colour in mango, farmers
are using, 1 gm turmeric powder mixed with
50 gm carbide for 10 kg mango during the
process of ripening.
Farmers are applying 8-12 kg common salt
per acre with seed to control the wilt in
pulse crops.
Mixed cropping of coriander with gram and
linseed with lentil control the pod borer &
wilt, respectively.
Vegetable seeds are stored by mixing with
sawdust of pine.
Ash is used at the time of sowing of potato
to minimize the soil borne diseases.
Inter-cropping
of
groundnut
with
bajra controls nematodes.
Extract of garlic 5 kg + tobacco 250 gm +
500 gm Neem leaf is used by the farmers of
district Budaun to control the yellow mosaic
in vegetables.

Characteristics of ITK











ITK is not static but dynamic
Exogenous knowledge and endogenous
creativity brings change to ITK
ITK is intuitive in its mode of thinking
ITK is mainly qualitative in nature
ITK study needs a holistic approach
ITK, if properly tapped, can provide
valuable insights into resources, processes,
possibilities and problems in particular area
ITK is recorded and transferred through
oral tradition
ITK is learned through observation and
hands-on experience
ITK forms an information base for variety
ITK reflects local tradition

Roles of ITK




ITK can aid development efforts
ITK
can
facilitate
local
people’s
participation
ITK is a valuable source of developing
appropriate technologies

Scope of ITK analysis
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New biological and ecological insight
Resource management
Protected areas and conservation education
Development planning
Environment assessment.
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Earthworms are popularly known to restore and
improve the soil fertility and significantly
boosting the crop productivity. Earthworms
excreta (vermicast) is a nutritive ‘organic
fertilizer’ which is rich in humus, NPK,
micronutrients, beneficial soil micro-organisms
including
‘nitrogen-fixing
and
phophate
solubilizing bacteria’ and ‘actinomycets’ and
growth
promoting
hormones
‘auxins’,
‘gibberlins’ and ‘cyto-kinins’. Both earthworms
and its vermicast are scientifically proved as
‘growth promoters and protectors’ for crop
plants. It can promote plant growth from 50 to
100% over conventional compost and 30 to 40%
over chemical fertilizers besides protecting the
soil and the agro- ecosystem while producing
‘nutritive food’ at a much economical cost (at
least 50- 75% less) as compared to the costly
chemical fertilizers. Urbanization leads to one of
the global problem i.e. disposal and degradation
of organic waste. In recent years the human
population is increased rapidly and their life
style may be the reason for the tremendous
waste generation. Annually, 25 million tonnes of
municipal solid wastes, 320 million tonnes of
agricultural residues, 210 million tonnes of
poultry manure is generated in India. The
recycling of different types of wastes through
the combined action of earthworms and
microorganisms is a low-cost biotechnology
known as vermicomposting. It enrich the soil by
earthworm activities to convert organic wastes
into nutrient rich vermicast which possess
certain hormones and enzymes which it
acquired during the passage of organic matter
through the earthworm gut (Gajalakshmi et al.,
2003). In this the soil fertility is replenished
thereby promoting the plant growth and inhibits
the plant pathogens (Kale et al., 1992). In
addition to being the excellent organic product
for agriculture, vermicompost is considered as
the important product for restoring the soil
contaminated with chemicals as earthworms
adsorbs the toxicants and results in reducing the
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environmental risk of toxic materials leaching
towards groundwaters (Romero et al., 2006).
Earthworms are popularly called as
“Farmer’s friends” which plays an important
role in regulating the soil fertility. There are
4000 + species of earthworms, only half a dozen
of them are suitable for waste management and
in sludge stablization systems. Earthworms are
considered as the soil conditioners as they play
an eminent role in improving the physical (soil
porosity), chemical (pH, plant nutrients) and
biological (soil micro-organisms) properties of
soil in which they inhabit. Earthworms consume
large amount of soil which is rich in organic
matter and grind them in their gizzard resulting
the digestion in their intestine with the help of
enzymes. Only about 5-10% of the ingested
material is absorbed into the body while the rest
is excreted out in the form of fine mucous
coated granular aggregates called vermicasts
which is rich in NKP (nitrates, phosphates and
potash), micronutrients and beneficial soil
microbes (Scheu, 1987). Vermicast is highly
nutritive organic fertilizer which is rich in
humus, nitrogen 2-3%, potassium 1.85-2.25%
and phosphorus 1.55-2.25% micronutrients,
beneficial soil microbes like ‘nitrogen-fixing
bacteria’ and ‘mycorrhizal fungi’ and is
scientifically proved as ‘miracle growth
promoter’. Several studies have been reported
having as high as 7.37% nitrogen (N) and
19.58% phosphorus as P2O5 in worms’
vermicast (Kale and Bano, 1986); exchangeable
potassium (K) was over 95% higher in
vermicompost (Suhane, 2007). It also contains
good amount of calcium (Ca) and magnesium
(Mg). Vermicompost is known to increase the
porosity, aeration, drainage and water holding
capacity of the soil more importantly it contains
the nutrients which are responsible for plant
growth.
Some of the important feedbacks from
farmers after using the vermicompost were
1. Reduced use of ‘water for irrigation’;
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2.

Reduced ‘pest attack’ (by at least 75%)
especially after spray of vermiwash (liquid
drained during vermi-composting);
3. Reduced ‘termite attack’ in farm soil
especially where worms were in good
population;
4. Reduced ‘weed growth’;
5. Faster rate of ‘seed germination’ and rapid
seed-lings growth and development;
6. Greater numbers of fruits per plant (in
vegetable crops) and greater numbers of
seeds per year (in cereal crops), heavier in
weight—better in both, quantity and quality
as compared to those grown on chemicals;
7. Fruits and vegetables had ‘better taste’ and
texture and could be safely stored up to 6-7
days, while those grown on chemicals could
be kept at the most for 2-3 days;
8. Fodder growth was increased by nearly 50%
@ 30 to 40 quintal/hectare;
9. Flower
production
(commercial
floriculture) was increased by 30%-50% @
15-20 quintal/hectare. Flower blooms were
more colorful and bigger in size;
Vermicompost
production
is
an
environment friendly practice which improves
the properties of soil in contrast to the chemical
fertilizers which are damaging the environment
and the application of vermicompost in farming
practices can also lead to significant reduction
in use of chemical pesticides. Earthworms are
truly justifying the beliefs and fulfilling the
dreams of Sir Charles Darwin who called earthworms as ‘unheralded soldiers’ of mankind’ and
‘friends of farmers’. Earthworms and its
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vermicast have potentially plant growth
promoting and soil fertility increasing
properties thus, plays a major role in
sustainable food production, while maintain the
soil health they can replace the use of harmful
toxic chemical substance for farm production.
Thus, vericompost is a matter of great socioeconomic and environmental significance.
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Introduction

mango trees to bear a heavy crop in one year
(On year) and very little or no crop in the
succeeding year (Off year). This problem causes
great economic loss to the growers with poor
yield and selling of produce at low price during
“on year” due to fruit glut in the market. The
early as well as synchronized flowering in an
orchard to achieve higher prices by early entry
in the market. Synchronized flowering will give

Irregular and alternate bearing in fruits is a
major problem faced by fruit growers. The
flowering phenomenon in mango is a complex
one. Normally, it crops heavily in one year (on
year) and bears less or no crop the following
year (off year). Again, it yields heavily the next
year. The term biennial, alternate or irregular
bearing generally signifies the tendency of
February, 2019
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synchronized maturity and early harvesting
thereby reduce the cost of harvesting and
transportation and to meet bulk demand in the
market.








Factors Associated with Alternate Bearing


Genetic control: Family, Genera, and
Species,
 Cultivar
differences:
Most
of
thecommercial varieties of North India,
namely, Dashehari, Langra and Chausa are
biennial bearers, while south Indian
varieties like Totapuri Red Small,
Bangalora, and Neelum are known to be
regular bearers.
 Effect of rootstocks: Dwarf rootstocks
show less biennial bearing
 Effect of tree age and vigor
 Flowering habit: When a tree produces
heavy crop in one season, it gets exhausted
nutritionally and is unable to put forth new
flush thereby failing to yield in the following
season
 Autonomy of branches: There may be
reciprocal influence between bearing and
non-bearing parts of trees
Two types of situations may bring alternate
bearing in fruit plants







texture, water penetration, aeration and
salinity
Insect Pest & Diseases
Endogenous factors
Hormonal imbalance
Effects of pollination on fruit set
Effects of seeds on fruit drop
Competition between vegetative and
reproductive sinks
Carbon: Nitrogen ratio
Cultural practices
Crop overload

Horticultural measures to overcome alternate
bearing
Control methods are all aimed to reduce excess
crop on ON year or to increase bloom or set on
OFF year, thus achieving a delicate balance
which is essential for preventing alteration.
Measures to be adopted for controlling alternate
bearing are












An off year either due to poor flowering,
poor fruit set or excessive flower or fruit
drop, and
An on year, due to excessive flowering, high
fruit set, very less extent of flower and fruit
drop.

Proper orchard maintenance
Regulation of flowering
Use of chemicals like paclobutrazol@ 5-10
g/tree
Smudging
Girdling
Deblossoming
Thinning of fruits
Selective pruning
Early harvesting
Growing regular bearing cultivars
Use of Dwarf rootstocks.

Causes of Alternate bearing
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Environmental triggers
Climatic stresses like frost, cool weather,
low air humidity and Rains
Edaphic stresses include effect of soil
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Introduction

children, pregnant women, sick and old people.
They are also used as weaning infants. While,
alcoholic beverages are usually preferred by
men. Non-alcoholic beverages comprise all
beverages that are alcohol-free and include a
wide range of sub-sectors, such as carbonated
soft drinks (CSDs), fruits and vegetable juices,
tea/coffee/milk based beverages, sports drinks,
energy drinks and bottled water. In India so
many peoples using and preparing traditional
beverages in different ways some areas generally
made by alcohol or non-alcoholic beverages.

A drink or beverage is a liquid intended for
human consumption. Common types of drinks
include drinking water, milk, juices, coffee, tea,
hot chocolate and soft drinks. Fermentation is
one of the ancient methods to preserve foods.
Ancient organic material preserved in pottery
jars in Henan province, Northern China, have
revealed, viachemical analyses, that a beverage
composed of rice, honey, and fruit was being
produced at approximately the same time that
barley beer and grape wine were beginning
made in the Middle East.
The traditionally fermented beverages are
low-cost product in all aspect as they are usually
manufactured
using
only
rudimentary
equipment. Because of their cheapness, low
income groups mostly consume them. Thus
their handling and consumption often takes
place under conditions of poor hygiene. Due to
its nutritional value and to the variety of sensory
attributes, it became popular in many cultures
in which even today fermented foods are part of
the daily intake. They are also used as medicines
for fever and other ailments by adding barks or
stems of certain plants (Okafor, 1972).
Fermented beverages produced from cereals
usually referred to as beers while those
produced from fruits are classified as wines
(Pederson, 1979). In fact, fermentation is a
relatively cost-effective, low-energy preservation
process, which is essential to ensure food shelflife and safety (Liu and others 2011).
India is also a large producer of fruits,
vegetables and milk. The government is trying
to develop the country as a food processing hub,
which is likely to boost the Indian food
processing sector in particular and the
manufacturing sector in general. Given this
background, this report focuses on the nonalcoholic beverage sector and its growth
potential in India. Non-alcoholic beverages are
consumed by all population specially by

February, 2019

Fermented fruits and vegetables
There are so many examples from worldwide
fermented foods and beverages, which are
specific to region to region and culture. Some
different products arising from bacterial, yeast
and mixed traditional fermentation techniques
are followed.

Bacterial fermentation
There are a variety of traditional fermented
foods products from bacterial fermentation,
including pickled fruits and vegetables,
including beetroot, olives, cabbage and other
leafy vegetables. Mixed fermentation
Mixed fermentation is where there is no
single dominant micro-organism, and products
include various vinegars, tea, coffee and cocoa
products,

Yeast fermentation
There are many examples of popular beers and
wines, made from the yeast fermentation of
various plant parts, which are consumed across
Asia, Africa, and Latin America. For
example,“pulque”, a milky, slightly foamy,
viscous acidic beverage is the national drink of
Mexico. Another well-known example is
bamboo wine, or “ulanzi”, made by tapping the
young bamboo shoots during the rainy season,
and fermenting the sap to produce a clear,
whitish drink with a sweet and alcoholic flavour.
36
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Fermented beverages from around the world

Barley

Name of
fermented
beverages
beer, ale

Rye

rye beer

rye whisky

Corn

corn beer

bourbon whiskey

Wheat

wheat beer

Rice

sake sonti

Juice of fruits,

wine (most

wheat whisky, Korn
(Germany)
shochu (Japan), soja
(Korea)
brandy, cognac
(France),
Branntwein
(Germany), pisco
(Peru/Chile)
applejack (or apple
brandy),
Calvados
pear brandy

Source

other than
commonly
applesor pears thought of
from grapes)
Juice of
cider,
apples
apfelwein
Juice of pears
Juice of sugar
cane, or
molasses

perry, or pear
cider
basi, betsabetsa
(regional)

Name of distilled
beverages

Juice of plums plum wine

slivovitz, tzuica,
palinca
grappa (Italy), Trester
(Germany), marc
(France)
distilled mead
(“mead brandy”
or“honey brandy”)

Honey

mead

20.

Milk

Name of
fermented
beverages
potato beer

Kumis

Name of distilled
beverages
vodka: potato mostly
used in
Ukraine, otherwise
grain
Araka

Source: FAO.2011. Manufacturing fruit wines-a practical
guide, by J. De La Cruz Medina & H.S. Garcia, Rome
(Unpublished)
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rum, cachaça,
aguardiente,
guaro
tequila, mezcal

pomace wine

Potato and/or
grain

Scotch whisky

Juice of agave pulque

Pomace

Source
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Introduction

important fruit crop of India. It is hardy crop
and is cultivated successfully even in neglected
soils. The fruit contains high levels of vitamin C

Guava, Psidium guajava (family: Myrtaceae), is
originated to tropical America. It is a most
VOLUME NO. 15, ISSUE NO.5
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(approx. 300 mg /100 g pulp) and is utilized
fresh or for processing. Because its nutritional
value it is also called as ‘’Apple of Tropics”.
Guava is a fourth important fruit crop in area
and production after mango, banana and citrus.
In India, Allahabad district of Uttar Pradesh is
famous of guava cultivation.
There are number of pathogens, mainly
fungal which affect guava crop besides few
bacterial, algal and some physiological disorders
or deficiencies. One of them guava wilt is most
burning problem of guava cultivation. Wilt of
guava is the most important diseases of guava
especially in India and loss due to this disease is
substantial. As the disease is soil borne in
nature, there are limitations in its control.



Epidemiology


Causal organism



In India, guava wilt was first reported at
Babakkarpur (Allahabad) in 1935. The actual
cause of this disease is yet not to be discovered.
This is a fungal disease which is occurs mainly
in Uttar Pradesh, Rajasthan and Madhya
Pradesh. In India Macrophomina phaseolina
was associated with slow wilt while, Fusarium
oxysporum f. sp. psidii was associated with
sudden wilt. The severity of disease is reported
as high as 40-60 per cent losses with Fusarium
solani or Macrophomina phaseoli individually,
while for both 60-80 per cent losses should be
reported.











The most characterized symptoms of wilt is
yellowing of leaves followed by drying of
leaves and branches from tip to downward
and at last complete wilting of tress within
15-20 days.
The leaves drop down prematurely and fruit
size becomes smaller. Some of the twigs
become bare and fail to bring forth new
leaves or flowers and eventually dry up.
Fruits of all the affected branches remain
underdeveloped, hard and stony.
At later stage the entire plant becomes
defoliated and eventually dies. Usually,
fifteen days are required for complete
wilting but some trees take up to one year.
The fungus attacks young as well as old fruit
bearing guava trees but older trees are more
prone to the disease as compare to
younger’s ones.
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Cardinal temperatures for the guava wilt
pathogen are 10, 35 and 30°C. Guava is
most susceptible during the warm summer
months, and death of inoculated plants was
significantly lower at 20–24°C than at 24–
28 or 28–32°C. The fungus moves in the
xylem, favoring that most recently formed,
and the cambium. It can be isolated from all
symptomatic woody parts, and in sectorial
infections can also be recovered from
asymptomatic branches.
The pH 6.0 is reported optimum for the
development of the disease, but at pH 4.0
and 8.0 the disease decrease. Incidence of
the disease is reported less at 630 ppm N
and is reported more both at higher or
lower levels.
The wilting is observed during rainy season.
It starts in August with the largest number
of plants dying in September and October.
The incidence of decrease is markedly
reduced in November and it become
negligible with advancing winter.

Control measures

Symptoms


Development of fruit is arrested and they
mummify on the tree. Blisters, which
contain masses of white to salmon pink
spores, develop in the bark of dead wood.
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Effective chemical control measures are not
available for guava wilt. Spread can be
slowed by rouging affected plants. The
fungus does not survive for more than a few
months in soil, but can survive in root
pieces for more than a year. Thus, it is
important to remove as much root debris
from the soil as possible before replanting.
Disease can be controlled by proper
sanitation in the orchard. Wilted trees
should be uprooted, burnt and trench
should be dug around the tree trunk. While
transplanting, roots of plants should not be
severely damaged. Maintenance of proper
tree vigour by timely and adequately
manuring, inter-culture and irrigation
enable them to withstand infection. The pits
may be treated with formalin and kept
covered for about 3 days and then
transplanting should be done after two
weeks.
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syndrome and edaphic factors. Indian
Phytopathology, 42: 310.
Misra, A.K. 2001. Diseases of Guava and their
management. In: “Diseases of Fruits and
Vegetables and their Management” (ed. Thind,
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Symptoms of the disease do not appear
under green manuring and the disease
development is less when organic sources of
nitrogen are used. Organic manures, oil
cakes and lime also check the disease.
Use of rootstocks resistant like Chinese
guava (psidium friedrichsthalianum) is
effective method for control of wilt.
Biological control by Aspergillus niger
strain AN17 (Pusa Mrida or Black army)
and by Penicillium citrinum are effective.\
To reduce the effect of fungal infection in
early stage soil should be drenched with
with bavistin @ 0.1% at an interval of 15
days.
Cultivars such as Banarasi, Dholka Sind,
Nasik, Allabhaad Safeda and Lucknow-49
are resistant to wilt.
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Introduction

food are also concerns.
The centre released a draft of the bill,
intended to replace the existing Insecticides Act
of 1968, on 19 February. Among other things,
the bill raised penalties on the sale of prohibited
or spurious pesticides to Rs50 lakh and up to
five years’ imprisonment, from the current Rs
2,000 and up to three years’ imprisonment.
Objecting to the draft bill, Delhi-based thinktank Centre for Science and Environment (CSE)
said that following global standards, the
regulation of pesticide use has to come under
heath ministry and not agriculture ministry, as
envisaged in the draft bill. Lack of regulation of
toxic pesticides has probably resulted in
numerous pesticide poisoning incidents over the
years, including the latest 2017 poisonings and
deaths reported from Yavatmal in Maharashtra
and Perambalur in Tamil Nadu so the attention
of public to the process followed by the
government on developing the bill.
This is a bill to regulate the import,

Pesticide are substances that are meant to
control pests, including weeds. Pesticide include
herbicide,
insecticides,
nematicide,
molluscicide, piscicide, avicide, rodenticide,
bactericide etc. Although pesticides have some
benefits, some have drawbacks, such as
potential toxicity to humans and other species.

Problems with pesticide use
Pesticide resistance is a problem associated with
the widespread use of pesticide. Most of
pesticides are not species –specific, and kill
beneficial species as well as pest species. Many
kill predators and parasitic insects. Insecticides
may change the population structure of the
species present so that a species not previously a
problem may become a serious pest. Pesticides
are designed to kill organisms, so they may also
be dangerous to humans. Short term to long
term effects to persons applying pesticides and
the public that consumes pesticide residues in
VOLUME NO. 15, ISSUE NO.5
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manufacture, export, storage, sale, transport,
distribution, quality and use of pesticides with a
view to— control pests; ensure availability of
quality pesticides; allow its use only after
assessing its efficacy and safety; minimize the
contamination of agricultural commodities by
pesticide residues; create awareness among
users regarding safe and judicious use of
pesticides, and to take necessary measures to
continue, restrict or prohibit the use of
pesticides with a view to prevent its risk on
human beings, animals and environment.

punishment is five years’ imprisonment coupled
with a penalty of Rs 50 lakhs. The punishment
has increased from earlier three years’
imprisonment along with a fine of Rs 2000.
Protection:
Protection
under
the
consumer protection act: The proposed bill
provides for paying compensation to the
affected farmers or users under the provisions
of the Consumer Protection Act, 1986.
Future Thrust and Obstacles: The draft
comes in the wake of several pesticide-related
deaths in recent months and the bill has
tightened the guidelines for registration and
licensing of new molecules but Bill does not
specifically provide for the persons who are to
be held liable in case of damage caused by the
use of pesticides. Many researchers criticises the
Bill for not following the global standards which
provide for the regulation of pesticides by the
health ministry and not by the agriculture
ministry. And the Bill is focusing more on the
efficacy and pest control.
Many organisations like Pesticide Action
Network (PAN) India, exclusively working on
pesticides related issues complained that the
draft Pesticide Management Bill 2017 is not
comprehensive enough to address the multitude
of concerns about pesticides in India. Some
states likes Punjab has demanded more powers
for states to regulate the use of agrochemicals,
sought penalties on companies selling spurious
pesticides to be raised to 2% of their total sales
in a state.

Salient Features
The key features of this bill are as follows:
Replacement: The Bill will act as a
replacement of the Insecticides Act, 1968 once it
is given assent to become an Act.
Registration and licensing: he Bill
provides for stricter guidelines on registration
and licensing of new molecules. Provisional
registration of new pesticides is allowed only
when a ‘national exigency’ arises and such
registration is to last for a period of 2 years.
Powers of the state government: he
state governments have been given the
responsibility of reporting cases of pesticide
poisoning to the Centre on a quarterly basis. It
also gives the state power to ban a chemical
pesticide for a period of 6 months instead of the
current period of 2 months.
Disclosure: The Bill stipulates that any
pesticide sold to a farmer, producer, distributor,
retailer, pest control operator or stockist must
disclose the expected safety, efficacy and
performance of the pesticide under the given
conditions.
Compensation: Under the Bill the
affected users are entitled to get compensation
under the provisions of the Consumer
Protection Act, 1986 in case of any damage to
health or environment caused by the use of such
pesticides.
Punishment: In case of sale of prohibited
or
spurious
pesticides
the
maximum
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Introduction:

done in the month February- March.
Pits of 60 x 60 x 60 cm size are dig at 5 x 5
m spacing, about a month before planting. Pit
filling should be done with FYM and fertile soil
in the ratio of 1:1 and 50 -100 g/pit
chloropyriphos dust also added for prevention
of termite.

Pomegranate is as most important arid fruit
crop of Rajasthan. Now a day’s pomegranate
farming is a best business for the farmers to
earn more profit in less expense. Pomegranate is
a delicious and juicy fruit which is a good source
of carbohydrate, calcium, iron andsulphur
elements. Pomegranate is utilized as fresh fruit
and processed products, such as bottled juice,
syrup, jelly etc. Seeds are dried and sold as
anardana, which is used as acidulant for
cooking. Its juice is mainly used for reduce the
risk of leprosy.

Training & Pruning
In pomegranate multi-stem training system is
used to reduce the risk of attack of stem borer.
Pomegranate does not require pruning
except for removal of suckers, water sprouts,
dead and diseased branches and developing a
sound framework of the tree.

Varieties or cultivars:Important cultivars of pomegranate for
Rajasthan condition are Ganesh, Dholka,
Bassein Seedless, Muskat, Jalore Seedless,
Jodhpur Red, Ruby, Paper Shell, Goma Khatta
and Bhagwa.

Irrigation
Pomegranate is drought tolerant fruit plant.
During winter season at 20-25 days interval and
in summer season irrigation should be given at
7-10 days interval. Now a day’s drip irrigation is
also successful for pomegranate irrigation, it
saves 45 % water and also increase yield up to
30-35 per cent.

Soil and climate
Pomegranate is a subtropical fruit plant which is
tolerant to frost as well as drought. It is as
evergreen in subtropical or Rajasthan condition
which prefers hot and dry climate for good fruit
production.
For pomegranate cultivation well drained,
rich in organic matter, deep sandy loam soil
should be preferred. It is salt hardy fruit tree
and also tolerant to slightly alkaline soils

Manure and fertilizers:
Apply manure and fertilizers to pomegranate
plants for Rajasthan condition is given in the
following table:

Planting

Plant
age
(years)
1
2
3
4
5 or
more

Planting of pomegranate is usually done in Julyaugust, however where proper facilities of
irrigation is available its planting should also

Micronutrients such as Zn, Mn, Fe, B, Mo
etc. play important role in various enzymatic

Propagation
Pomegranate is commercially propagated by
hard-wood cutting and gootee. Now days, a
tissue culture method is also useful for
development of pomegranate plants.
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FYM
(Kg/Plant)

Urea
(g/Plant)

10
20
30
40
50

100
200
300
400
500

Super
Phosphate
(g/Plant)
250
500
750
1000
1250

MOP
(g/Plant)
500
500
1000
1500
1500
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activities ranging from cell division to
respiration,
photosynthesis,
chlorophyll
formation, enzyme activity hormone synthesis,
nitrogen-fixation and reduction. Sometimes
deficiency of these micronutrients, maylead to
major maladies in plants. These also enhance
uptake of major elements. Spray 0.4% zinc
sulphate + 0.4% boric acid + 0.4% ferrous
sulphate to increase in diameter of fruit, fruit
weight, fruit volume, number of arils per fruit,
fruit per cent, number of fruits/ plant and yield.

which limits it cultivation. It is due to boron
deficiency and heavy rains after a prolonged
drought period. Application of 0.2% boric acid
reduced the influence of fruit cracking.

Pomegranate butterfly (virachola (deudorix)
isocratus):
It is a most damaging incest of pomegranate
which cause up to 50-90% loses. The most
important symptoms of damage are offensive
smell and excretes of caterpillar’s coming out of
the entry holes. Fruit wrapping and bagging is
control of pomegranate butterfly.

Flowering (Crop regulation)
In pomegranate there are three flowering
seasons throughout the year. The areas where
water is scare during the hot weather like
Rajasthan condition, mrigbahar is preferred.
For mrigbahar, treatment of withholding
irrigation from December to April resulted in
sufficient flowering in June- July.
Name of Crop

Flowering time

AmbiaBahar
MrigBahar

February- March
June- July

Hasta Bahar

SeptemberOctober

Bacterial blight or oil spot disease:
Now a day it is a most burring problem of
pomegranate cultivation. It is a bacterial disease
(Xanthomonasaxonopodispv.
punicae)
of
pomegranate. The major symptoms of blight is
brown coloured oily spots appears on leaves,
twigs and fruits. Spray copper oxychloride 3 g/
L and streptocyclin @ 250 ppm for control of
pomegranate blight.

Time of
Harvesting
July- August
NovemberDecember
March- April
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Harvesting and yield
Pomegranate fruits are harvested 5-6 months
after flowering. The maturity of fruits can be
judged by change in skin colour to slightly
yellow and metallic sound when tapping.
Pomegranate fruit tree commercially yield after
4-5 years and gives 20-22 kg fruits per plant.
Pomegranate fruits should be stored for one
month at 4.5oC temperature and 80-85 %
relative humidity.

Plant protection:
Fruit cracking
It is most serious disorder of pomegranate,
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GERDA, the Global Eradication and Response
Database (Kean et al., 2017) is a web-based
(http://b3.net.nz/gerda/
index.
php)
compilation of worldwide incursion response
and eradication programs. The database
contains information on almost 1100 incursion
responses including 972 eradication programs
from over 100 countries against over 300 taxa
from 1890 to the present. In 2013, an analysis of
672 arthropod eradication programs were
undertaken to define the determinants of
successful programs. The taxa other than plant
pathogens were not included in this analysis, in
order to avoid comparison of taxa that differ
immensely in their respective biology and
invasion ecology. The aim of this analysis was to
identify determinants associated with successful
plant pathogen eradication programs by
subcategorizing the plant pathogens into four
groups (bacteria/ phytoplasma, fungi/oomycete,
nematode, virus/viroid) and assessing the
treatments
successfully
used
to
effect
eradication of invasive species in these
significantly different subcategories.

Major classes for the eradication of plant
pathogens:
Sixteen combinations of plant pathogen
treatments were reported. The three major
classes: 1. Biological method including tissue
culture and replacement/ thermotherapy; 2.
Physical
method
including
host
removal/destruction/rouging/quarantine/move
ment control; and 3. Chemical method includes
pesticide/antibiotic/other chemical.


Plant pathogen eradication programs:



The plant pathogen eradication programs have
mostly targeted the bacteria/phytoplasma (B),
fungi/ oomycete (F) and viroid/virus (V)
groups. Both the fungi/ oomycete and
viroid/virus groups had similar numbers of
eradication programs against genera (63
programs / 21 genera and 61 programs /16
genera respectively). Many of these programs
targeted incursions by different species (e.g. 21
genera/ 28 species and 16 genera/ 29 species
respectively). There were 22 unique programs
against a single species in a genus with
representatives within all four plant pathogen
groups. In particular, the fungal/oomycete and
virus/viroid groups had significant numbers of
single programs against a single species in a
genus (53% and 56% respectively). The largest
number of eradication programs initiated
against a plant pathogen genus was 27
(potyvirus) followed by 21 against the bacterial
genus Xanthomonas. As on 22nd November
2016, GERDA contained 190 plant pathogen
and 14 mollusc eradication program entries as
part of a total of 972 eradication programs
(Smith et al., 2017).
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The biological-based tissue culture and
replacement/ thermotherapy treatments
were very successful. In this method, 18 of
190 plant pathogen programs can be used
with
tissue
culture
systems
and
thermotherapy necessary to kill the
bacterial/phytoplasma pathogen. Tissue
culture was used successfully to eradicate
viruses where apical meristem culture used
to eliminate viruses from infected viruses
eg. American hop latent virus (AHLV), Hop
latent virus (HpLV) and Hop mosaic virus
virus (HpMV).
The
physical-based
host
removal/destruction/rouging, sometimes
combined with another treatment (e.g.
quarantine/movement
control
or
pesticide/antibiotic application) was the
most widely applied treatment (110 of the
190 programs) across all four pathogen
groups. This treatment was considered
successful in 55% of the programs and
failed 17% of the time. For example GERDA
contains records of two failures and three
successes using this treatment against
Erwinia amylovora incursions.
Chemical method of treatment was used
successfully for 13 pathogens out of 190
plant pathogens. In many instances, the
report in EPPO stated the phytosanitary
measures’ were being applied and the
incursion was ‘under eradication’.
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Introduction

in their plant host and insect vector, some
causing deleterious effects to thevector.

Persistent viruses are acquired and transmitted
over longer periods. A latency or incubation
period is needed between acquisition and
inoculation of the virus, which can persist
throughout the insect's life (e.g., Potato Leaf
Roll Virus). Persistent transmission can take
place through vectors such as aphids,
leafhoppers, whiteflies, thrips, and beetles. The
acquisition and incubation periods vary from 10
to 60 minutes, while the latency period lasts
from 12 hours to several days. The virus persists
throughout the insect's life. Immediately after
acquiring the virus it may be circulated through
the alimentary canal, gut wall and body fluid of
the insect. This is a more specific type of
transmission because some viruses are
transmitted by a certain vector only (e.g.,
PLRV). Those transmitted persistently are
known as propagative or circulating viruses.
Circulative
viruses
belong
to
the
Luteoviridae,
GeminiviridaeandNanoviridaeare the most
dependent
upon
their
vector
for
successfultransmission to new hosts and
establishment of new infections. Most
circulative plant viruses do nothave the ability
to move between plants and therefore mostly
rely on their vector to be injected into the plant
tissue from which they can develop a systemic
infection. It can be further divided into two subcategories:Propogative, Non Propogative.

Non-propagative viruses
Non-propagative
circulative
viruses
are
generally phloem limited and penetrate the
insect body via the midgut or hindgut.
A stylized diagram showing two possible
routes for plant rhabdovirus movement in a
leafhopper vector is given below. Virions are
acquired from plant cells through food canal
inside stylets and enter the lumen of the filter
chamber and midgut. Virus then replicates in
midgut epithelial cells and later invades the
principal salivary glands moving through the
hemolymphand/or the nervous system.

Propagative viruses

Circulative Viruses in the Gut of Insect Vectors

Propagative viruses are the most similar to
animal viruses, somevirus families include both
members infecting animals and others infecting
plants. Propagative virusesinfect and reproduce

The first barrier encountered by circulative
viruses is the gut epithelium. Its relevance for
virustransmission was first recognized in the
early 1930s, when it was shown that a nonvector
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leafhopperspecies
could
transmit
the
geminivirus Maize streak virus (MSV) solely
when its gut was puncturedwith a needle or
when the virus was injected directly into the
hemocoel—the virus artificially bypassing the
gut epithelium in both cases. This method was
later used extensively toconfirm that the gut
epithelium is the first specific checkpoint in
nearly all interactions betweena circulative virus
and its insect vector, suggesting the existence of
specific receptors at this site.

chaperone to protect virions from the insect
immune system. Symbionin was shown to
interact with Potato leafroll virus (PLRV) and
BYDV andsimilar chaperone proteins were
reported to enhance the transmission of
geminiviruses by whitefly but not that of
nanoviruses by aphids.

Propagative viruses
Released directly in the hemolymph and then
can infect different organs including salivary
glands or may pass from organ to organ by
direct contact.

Circulative Viruses in the Hemolymph of Insect
Vectors

Circulative Viruses Replicating in Various Organs
of Insect Vectors

Different viral routes from the gut to the
salivary glands have been described; these
obviouslydiffer
for
propagative
and
nonpropagative viruses, with all organs other
than the salivary glands representing dead-end
traps for the latter.

Rhabdoviruses can infect nearly all tissues
within
the
vector
but
are
preferentiallyneurotropic, and their route from
gut to salivary glands is via the nervous system.
The reovirusRDV seems to have a preferential
sequence of organ infection within its
leafhopper vector. The nervous system is
infected rapidly, prior to other organs, including
salivary glands and ovarioles. There is no report
of transovarial transmission for tospoviruses
and marafiviruses, and this might be explained
by the strict tissue specificity that targets the gut
and salivary glands of their respective vectors.

Non-Propagative viruses
Once released from the gut, luteovirusesare
believed to diffuse passively into the
hemolymph until they encounter putative
receptorslocated specifically at the basal lamina
of the salivary gland cells. In the hemolymph,
severalindirect lines of evidence suggest the
involvement of a protein, symbionin, produced
by bacterialendosymbionts that could act as a
Strategies that disrupt plant Virus – Vector Interactions
DISRUPTION STRATEGY
Blocking virus entry into vector
using a viral protein

Viral coat protein/toxin fusions
Insect-gut binding peptide/toxin
fusions
Targeting vector proteins that
interact with virus

VIRUS
Rice ragged stunt virus
Tomato yellow leaf curl
virus
Tomato spotted wilt virus
Pea enation mosaic virus
PEMV

VECTOR
Nilaparvatalugens
Bemisiatabaci

Rice stripe virus

Planthopper
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Black Turmeric: Phytochemistry and Uses
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Black Turmeric is a perennial herb with bluishblack rhizome, native to North-East and Central
India. The leaves have a deep violet-red patch
which runs through the length of the lamina.
Usually, the upper side of the leaf is rough,
velvety, but this character may vary. Flowering
bracts are green with a ferruginous tinge.
Flower petals may be deep pink or red in color.
The rhizome is bitter, hot taste with pungent
smell. Black Turmeric is used in Tantrik
Sadhana. The dried leaves are used as a source
for fuel. Northern tribes use Black Turmeric as a
talisman to keep the evil spirits away. Presently
Black Turmeric is on the verge of extinction.

camphor (28%), ar-turmerone (12%), (Z)ocimene (8%), ar-curcumene (7%), 1,8-cineole
(5%), elemene (5%), borneol (4%), bornyl
acetate (3%) and curcumene (3%) as the major
constituents.[citation needed] Other research
demonstrated
diphenylalkanoids,
phenylpropene
derivatives,
terpenoids,
flavonoids, steroids, and alkaloids as major
constituents. Some of these compounds are
thought to be a basis for traditional medicine in
some Asian countries.

Traditional uses
Traditionally, the rhizomes of Curcuma caesia
are used in treating leprosy, cancer, wounds,
impotency, fertility, tooth ache, vomiting,
allergies, leucoderma, asthma, tumours, piles,
bronchitis, enlargement of the spleen, epileptic,
menstrual disorder, smooth muscle relaxant
activity, anthelmintic, aphrodisiac, gonorrheal
discharges, etc. The paste is applied on bruises,
contusions and rheumatic arthritis pains in
Manipur. Decoction of fresh rhizome as antidiarrhoetic and to get relief from stomach ache.
The Khamti tribe of Lohit district applied the
paste of fresh rhizome in case of snake and
scorpion bite. In Assam fresh rhizome juice
mixed with mustard oil and is given to cattle’s in
dysentery. In Asian Rhizome of Curcuma caecia
used for wound, pox & tumour.

SYSTEMATICS OF BLACK TURMERIC
Kingdom:........................................................ Plantae
Clade: ................................................... Angiosperms
Clade: ........................................................ Monocots
Clade: ................................................... Commelinids
Order: ...................................................... Zingiberales
Family: ................................................. Zingiberaceae
Genus: ........................................................ Curcuma
Species: ................................................... C. caesia

Phytochemical constituents
Phytochemical
Screening
of
n-hexane,
petroleum ether (60:80), benzene, chloroform,
ethyl acetate, methanol, and water extract of
rhizome Curcuma caesia revealed the presence
of alkaloids, phenols, phytosterols, terpenoids,
carbohydrates, tannins, glycosides, saponins,
quinones, amino acids, oils and flavonoids. The
research on the volatile rhizomes oil of Curcuma
caesia resulted in the identification of 30
components, representing 97% of the oil, with
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R is open source software which had a wide
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data analysis of design of experiments. This
article deals with detailed R.B.D. analysis in R
software utilizing an example.
In common practice Randomized Complete
Block Design (R.C.B.D.) is termed as
randomized block design (R.B.D.). The word
complete is implicit. This design has a wider
application in agriculture research. It is used
when the experimental units show one way
variation, this kind of heterogeneity is taken
care by grouping the experimental units into the
blocks in such a way that the units are
homogenous
within
the
block
but
heterogeneous between the block. The analysis
of variance of RBD model is given by,

replication<- factor (rep (1:5,4))
In the above mentioned code 1:5 represents
replication and 4 represents no. of treatments.
treatment<- rep (c ("A","B","C","D"), each =
5)
For the sake of simplicity treatments are
named A, B, C & D. In this code 5 represents no.
of replication.

Step: 3 Develop a model and obtain its summary
model<- lm (yield ~ replication+treatment)
summary (model)
This code will fit the model and give us the
summary of model like R2 and significance of a
model.

Step: 4 Checking of assumptions
ANOVA is based on some assumptions and
it becomes important for us to know if they are
fulfilled or not. Normal Q-Q plot and Fitted vs
Residual plot is obtained from above mentioned
code.
par (mfrow=c (1,2))
plot (model, which=1)
plot (model, which=2)

Where, is overall mean
is the ith treatment effect
is the jth replication effect
is the error term

Analysis of following example is shown:
An experiment was conducted in RBD to study
the comparative performance of fodder
sorghum under rainfed conditions. The
arranged data of yield in kg/plot is given below.
Variety

R1

R2

R3

R4

R5

Co-11

20.6

19.5

18.1

17.9

16

FS-1

19.5

19

15.6

16.7

14.1

K-7

20.5

18.5

16.3

15.2

13.7

Co-24

16.2

16.5

15.7

14.8

12.7

Step: 5 Obtaining ANOVA and C.V. per cent
anova<-anova (model)
anova
(((anova$`Mean
Sq`[3])^(0.5))/(mean
(yield)))*100
This code will give us ANOVA table and C.V.
per cent. If the F statistic for treatment is found
significant we need to go for multiple
comparison test. Tukey’s HSD test is widely
used.

Step: 6 Perform Tukey’s test

Step: 1 Enter Data

TukeyHSD (aov (model),"treatment")
Result of this test will facilitate to know
which treatments differ significantly.

yield
<-c
(20.6,19.5,18.1,17.9,16,19.5,19,15.6,16.7,14.1,20.5
,18.5,16.3,15.2,13.7,16.2,16.5,15.7,14.8,12.7)
The data is saved by the name of ‘yield’. The
sequence in which data is entered is of prime
importance. Each observation must be
separated by a comma.
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Step: 2 Generate factor
In this design we need to generate two
factors replication and treatment. Their codes
are
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1. Introduction

is the principal component corresponding to λ1,
Y2is the component corresponding to λ2and so
on. The first principal component (Y1) has
maximum variance followed by Y2and so on.
The percentage of variation of X explained by

Principal Component Analysis (PCA) is a
multivariate statistical technique which reduces
data with large number of correlated variables
into substantially smaller set of new
components through linear combination of the
variables that accounts for total variation
present in the original variables. The linear
combination of variables are called principal
components and they are estimated using
correlation or covariance matrix.
Let X=[x1, x2,… xp]’ be the p-demission
random vector. Assuming that mean of X is0
and variance covariance matrix Ʃ which is real
positive definite matrix. The non-zero eigen
values of Ʃ are λ1> λ2>…> λp and corresponding
eigenvectors a1, a2 … ap. For distinct λi’s
(i=1,2,…, p); a pxp orthogonal matrix Γ can be
formed (Γ=[a1, a2, … ap]’). The Γmatrix
diagonalize Ʃsuch that
Ʃ= ΓɅ Γ’Where, Ʌ=diag[λ1, λ2,…, λp]= Γ’Ʃ Γ
The orthogonal transformation of X vector
to Y vector by
Y= Γ’X
y1=a1’X=a11x1+ a12x2+… +a1pxp
y2=a2’X=a21x1+ a22x2+… +a2pxp
....
....
....
yp=a1’X=ap1x1+ ap2x2+… +appxp
Where Y= [y1, y2, …yp] are the principal
components, the transformation haveE (Y)=0,
V (Y)=E (YY’)=E (Γ’X X’Γ)= Γ’ Ʃ Γ=diag[λ1,
λ2,…, λp]
p

p

i 1

i 1

i

p

ithprincipal component was given

i 1

i

2. Principal Component (PC) loadings
Principal component loadings are correlation
coefficient between principal component scores
and the original variables. This PC loadings help
interpretation of principal components. PC
loadings measures the importance of each
variable is accounting for the variability in the
PC. It is possible to interpret the first few PCs in
term of “overall” effect or a “contrast” effect
between groups of variables based on the
structure of PC loadings. High correlation
between PC and a variable indicates that the
variable is associated with the direction of the
maximum amount of variation in the data set.
More than one variable might have a high
correlation with first PC, similarly for second
and so on.

3. Number of Principal Components to be retained
Principal component analysis extract as many as
components equal to the number of original
variables. It is necessary to retain some of
important components for further analysis.
Some of the approaches discussed here

Var ( X i )  tr ()  tr ()  Var (Yi )
This shows that the total variation of vector
X remains same even after transformation of X
vector to a vector of principal components Y.
Because of positive definite nature of matrix
Ʃ, the extracted λi’s are surely positive. Here Y1
February, 2019
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Kaiser’s Criterion
In principal component analysis, Kaiser’s
criterion is a powerful and promising
component retention method, because it is
based on distribution theory of eigenvalues,
shows good performance, easily visualized and
computed. With this approach retention and
interpretation of any component with
VOLUME NO.15, ISSUE NO.5
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eigenvalues greater than unity. Any component
that displays an eigenvalue greater than unity,
accounts for a greater amount of variation in
PCs.



The Scree Test
Scree test is carried out by plotting eigenvalues
associated with each components and look for a
break between the components with relatively
large eigenvalues and those with small
eigenvalues. The components that appear before
the break are assumed to be meaningful and
retained for rotation; those appearing after the
break are assumed to be unimportant and are
not retained.

Limitations




Application of PCA in Agriculture




PCA can be adopted when the relationship
between the variables is linear or can be
transformed into linear one.
If the variables are having different units, it
is advisable to use standardized variables.
While exploring the structure of any data
set, if the variables included having large
measurement error, PCA is not ideal.
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Principal component analysis is a data
reduction technique. Agricultural research
analysis deals with large set of data; PCA
reduces the dimensionality of data and
helps to interpret easily.
First two principal components accounts
maximum amount of variation it helps to
plot data when data set contain more than
three variables.
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Principal components can be used as
independent
variables
in
multiple
regression analysis as they are independent
to each other and help to remove
multicollinearity.
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Food Fortification is defined as the addition of
one or more essential nutrients to a food,
whether or not it is normally contained in the
food, for the purpose of preventing or correcting
a demonstrated deficiency of one or more
nutrients in the population or specific
population group (Codex Alimentarius, 1991).
Fortification therefore differs from enrichment,
which is the process of restoring the nutrients to
a food removed during refinement or
production. Fortification commonly uses staple
foods as vehicle to deliver micronutrients
generally lacking or not contained in sufficient
concentration in the diet population (Liyanage
and Hettiarachchi, 2011).








Food fortification- Technology

Why do we need fortified foods?


Food based strategies are most effective and

Consumer interest in the relationship

VOLUME NO. 15, ISSUE NO.5

between health and diet increased
substantially in the world.
To reduce the illness and disease/disorder.
To maintain their state of health and well
being through a healthy lifestyle, including
diet.
To replace nutrients which were lost during
manufacturing of the product
To act as a public health intervention
To ensure the nutritional equivalence of
substitute foods
To ensure the appropriate vitamin and
mineral nutrient composition of foods for
special dietary purposes
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sustainable approach to combat macro and
micronutrients deficiencies.
1. Selection of appropriate fortificant
a) It should reach target groups
b) It does not cause harmful to high
consumers
c) It should be affordable and available all
year long
d) It does not cause any changes in
organoleptic properties like taste,
appearance and flavour etc.
2. It should be technically and economically
feasible








World Health Organization (WHO)
Health Canada for Canada
European Food Safety Authority for
European Union
Food Safety and Standards Authority of
India (FSSAI) and Ministry of Food
Processing Industry (MOFPI) for India
Ministry of Health, Labour and Welfare for
Japan (MHLW)
Food Fortification Resource Centre, New
Delhi (FFRC)

Commercially available fortified foods

General principles for fortification (FSSAI, 2017)
1.

2.

3.

Essential nutrients may be appropriately
added to foods for the purpose of
a) Preventing the risk of, or correcting, a
demonstrated deficiency of one or more
essential nutrients in the population or
specific population group;
b) Reducing the risk of, or correcting,
inadequate nutritional deficiency of one
or more essential nutrients in the
population or specific population
group;
c) Meeting requirements or recommended
intake of one or more essential
nutrients;
d) Maintaining or improving health;
e) Maintaining
or
improving
the
nutritional quality of foods;
When fortification of food is mandatory, it
shall be based on severity and extent of
public health need as demonstrated by
generally accepted scientific evidence.
The food authority may, specify mandatory
fortification of any staple food on the
directions of Government of India.

References
Codex Alimentarius. (1991) General Principles for
the Addition of Essential nutrients to FoodsCAC/GL 09-1987 (amended 1989, 1991).
Accessed
online
at
http:/www.codexalimentarius.net
Liyanage, C. and Hettiarachchi, M., 2011, Food
fortification. Ceylon Medical Journal. 56 (3):
124-127.
Food Safety and Standards Authority of India
(FSSAI).
Accessed
online
at
http:/www.fssai.gov.in.

Global regulatory authorities on fortified foods
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Introduction

3.

A vase of fresh flowers cut straight from the
garden can instantly make a house feel more
likely a home. Today flowers are not only used
for aesthetic purpose but also being viewed as a
high growth industry for the purpose of export.
Surprisingly, now it has been found that
commercial floriculture has higher potential per
unit area than most of the field crops. The
important floriculture crops in the international
cut flower trade are rose, carnation
chrysanthemum, gerbera, gladiolus, liatris,
nerine, orchids, anthurium, tulip, and lilies.
In 2017-18, production estimated to be 1760
(‘000) MT loose flowers and 769 (‘000) MT cut
flowers in an area around 342 (‘000) hectares
(NHB). The country has exported 20703.46 MT
of floriculture products to the different
countries of the world (USA, Netherlands, UK,
Germany, are the major destination) for the
worth of Rs. 507.31 crores in 2017-18 (APEDA).
This growing importance itself catches a way
towards the handling of cut flowers not only
during and before but even after the harvest.

Methods to extend shelf life of cut flowers:
1.

2.

3.

Importance of handling of cut flower
Lack of knowledge regarding proper postharvest handling is one of the major limiting
factors in the expansion of the trade and export
of the cut flowers. Nearly more than 30% of
flowers are not marketed mainly because of
poor post-harvest handling practices. Flowers
are highly perishable due to the occurrence of
physiological and biochemical changes. Besides,
the post-harvest life of flowers is also influenced
by following (Bhattacharjee and De, 2005);
1. Pre-harvest factors: light, temperature,
humidity, carbon dioxide concentration,
fertilizers and growth regulators, type of
variety, season, pest and diseases.
2. Harvest factors: stage, time and method
of harvest.
VOLUME NO. 15, ISSUE NO.5

Post-harvest factors: pre-cooling, water
quality, chemical preservatives (biocides,
anti- ethylene compounds, acidifying
agents), sugars, growth regulators, storage
environment,
packaging
materials,
transportation, handling, pest and disease,
and sanitation.

4.

5.

51

Sorting and grading: Sorting is done
based on cultivar, maturity stage, the extent
of damages due to pests, disease,
malformed floral parts, and colour defects.
Flowers are graded based on stem length,
floret number, flower size for higher
remunerative prices.
Pre-cooling: It is done to remove rapid
field heat of freshly harvested cut flower to
increase shelf life by inhibiting the growth
of the microorganism, reducing the rate of
respiration, ethylene synthesis, water loss,
enzyme activity and also by healing wounds.
Conditioning: Preparation of cut flowers
to maintain the turgidity of flowers by
absorbing adequate water. After removing
5-8 cm of the stem end, cut end is dipped in
the warm water at room temperature for
better uptake of water through xylem
vessels.
Pulsing: Dipping the cut ends of the cut
flowers in 1-3% sugar solution for a short
duration of 20 to 24 hrs to improve the
shelf life and flower opening. Pulsing
solutions are specific to individual crop.
Additional sucrose is provided and can be
pulsed along with silver thiosulphate to
extend the life of Carnation, Delphinium,
and Gypsophila which are ethylene
sensitive.
Hot water treatment: Cut stems are
dipped in boiling water for few seconds to
coagulate the latex which will usually plug
the vessels of conducting tissue in the stem
February, 2019
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6.

end. Mainly done in Dhalia and Poinsettia.
Holding solution: It’s the solution which
contains sucrose (2-6%), germicides,
ethylene inhibitors, hormones, mineral
salts, citric acid, used by wholesalers and
retailers in consumer level to maintain
freshness of cut flower. Sugar and
germicides (AgNO3, HQC) control harmful
bacteria
also
prevent
plugging
of
conducting tissue (Shankarswamy, 2015)

Name of the chemical
Hydroxy-quinoline citrate (HQC)
Silver nitrate (AgNO3)
Silver thiosulphate (STS)
Aminoethxyvinyleglycine (AVG)

7.

8.

bending. Dendrobium and anthurium are
individually packed by keeping in specially
designed vials filled with water or
preservative solution.
9. Low temperature storage: High quality,
disease-free flowers are stored at a cool
temperature (0-40C, varies with flower or
cultivar). Flowers are stored in partially
permeable plastic bags to reduce moisture
loss and extend shelf life.
10. Cool chain management: It is essential
to extend vase life and keeping flowers fresh
until it reaches to consumers or end users.

Concentration (in
ppm)
150-600
10-200
0.5-4Mm
5-100

Conclusion:
Flowers after harvest are extremely perishable.
Termination of life of harvested flowers depends
on water uptake, transport, water loss and the
capacity of the flower tissue to retain its water.
From harvest to end use for maintaining quality
with minimized losses and, extended vase life of
the cut flowers, post-harvest handling
operations are need to be standardized and
maintenance of cool chain is an integral part of
post-harvest management to extend shelf life.

Bud opening solution: To facilitate the
opening of bud, growers and wholesalers
usually dip the flower stalks in sucrose
solution. The concentration of the sugar is
normally lower than the pulsing solution as
higher sugar concentration may cause
damages to the flowers. To promote the
opening of immature buds, chemicals like
GA3, HQC, STS, AgNO3 are added into the
bud opening solution.
Bunching and package: Bunch of 10-20
flowers is grouped based on size and
colours of individual flower heads. Bunched
flowers are wrapped with plastic sheets or
absorbent paper or wax paper to separate
each other. The flowers of gladiolus, freesia,
and snapdragon are transported in a
vertical position to avoid geo-tropical
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Introduction

management is a critical factor that limits crop
production in such areas, due to uncertainty in
climate. To address such moisture scarcity,
superabsorbent nano-hydrogel seems to be a
novel agri-input which hasthe capacity to absorb
large volume of water within short period of

In current Indian agricultural scenario, about 70
percent of 143 million hectare of totalcultivated
area is under rain fed agriculture. The rain fed
areas contributes around42 percent of the total
food grain production wherein, water
February, 2019
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time and desorb the absorbed water under
stress condition.

Nano-hydrogels and its types
Superabsorbent
nano-hydrogels
are
a
particularclass of gels, produced by chemical
stabilization of hydrophilic polymers in a
tridimensional
network.
Hydrogels
are
hydrophilic polymers with network structures
and appropriate degree of crosslinking (Fig 1).
These are grouped into three categories based
on the nature of monomers (Woodhouse and
Johnson, 1991).
1. Starch-polyacrylonitrile graft polymers
(starch co-polymers)
2. Vinyl alcohol-acrylic acid co-polymers
(polyvinyl alcohols)
3. Acrylamide sodium acrylate co-polymers
(cross-linked polyacrylamides)

FIG 2. Water absorption mechanism of hydrogel
polymers

FIG 1. Cross linked Polyacrylamide polymer

Hydrogels are called as super absorbents
which hold 400-1500 g of water per dry gram of
hydrogel (Liang et al., 2009). When these
absorbents are mixed with the soil, an
amorphous gelatinous mass is formed on
hydration. They are capable of cyclical
absorption and desorption for long period of
time. This cyclic process can last up to 2-5 years
in soil followed by decomposition of hydrogels.

Water absorption mechanism of hydrogels
The swelling behavior and water absorption
capacity of hydrogels are the most important
properties that give wide applications in rain fed
agriculture to mitigate water stress. Swelling
and absorption properties are mainly attributed
to the presence of hydrophilic groups such as
acrylamide, acrylic acid, acrylate and carboxylic
acid present in the polymeric network. When
these polymers are put in water, the acid
functional group enters into the hydrogel
structural backbone by osmosis, hydrogen
atoms react and come out as positive ions. This
leaves negative ions along length of the polymer
chain. These negative charges repel each other
and forces polymer chain to unwind and open
up. These in turn, attract water molecules and
bind them with hydrogen bonding (Fig 2).

VOLUME NO. 15, ISSUE NO.5

Technologies adopted in hydrogel preparation
In general, hydrogels can be prepared from
either hydrophilic synthetic or natural
polymers. The synthetic polymers are
hydrophobic in nature and chemically stronger
compared
to
natural
polymers.
Copolymerization/cross-linking
free-radical
polymerizations are commonly used to produce
hydrogels by reacting hydrophilic monomers
with multifunctional cross-linkers via several
polymerization reactions such as solution
polymerization, free radical polymerization,
chain transfer polymerization and suspension
53
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etc.

Functional features of ideal nano-hydrogels

Trade name
Rain drops



Application methods and rates





High absorption capacity and pH-neutrality
after swelling in water
Low soluble content and residual monomer
High durability and stability in swelling
environment and during storage
Biodegradability without formation of toxic
species, non-toxic and photo stable

For field crops: Prepare an admixture of
hydrogel and fine dry soil in 1:10 ratio and apply
along with seeds/fertilizers or in the opened
furrows before sowing.
In nursery bed for transplants: Apply 2
g/m2(or according to recommended rate) of
nursery bed mix of hydrogel uniformly in the
top 2 inchesof the nurserybed.
In pot culture: Mix 3-5 g/kg of soil before
planting.

Uses of nano-hydrogels
Hydrogel has been widely proposed over last 40
years for agricultural use to ameliorate water
availability for plants, by increasing water
holding properties of growing media (soil or
soilless substrates). Most of traditional
hydrogels in market are acrylate-based
products, thus not biodegradable and regarded
as potential pollutants for soil. Due to increasing
attention
for
environmental
issues,
biodegradable hydrogels arise interest for
potential commercial application in agriculture
(Liang et al., 2009). Slow release fertilizer
hydrogel (SRFH) is a combination of hydrogel
and fertilizer used to aid slow release of
nutrients, reduce evaporation losses and
frequency of irrigationwater.

Conclusion
Hence, nano hydrogels created an attractive
area in the viewpoint of super-swelling behavior
chemistry under drought stress in rain fed areas
and its production via replacing synthetics with
bio-based materials e.g., polysaccharides and
polypeptides at commercial scale need attention
to achieve environment stewardship.
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Agricultural hydrogel products available in India
Trade name
Pusa Hydrogel
Waterlock 93N
Hydrogel
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During the green revolution more chemical
fertilizers and pesticides has been used in food
production process. The challenge is to boost
the yield from the available land without
damaging the environment. Bio-intensive IPM
is best tool to solve this problem which can be as
a systems approach to pest management based
on an understanding of pest ecology. It involves
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accurately diagnosis of the nature and source of
pest problems, and then relies on a range of
preventive tactics and biological controls to
keep pest populations within acceptable limits.
Reduced-risk pesticides are used if other tactics
have not been adequately effective, as a last
resort, and with care to minimize risks.
BIPM methods can be categorised as
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proactive and reactive method. Cultural control
practices are generally considered to be
proactive strategies. Proactive practices include
crop rotation; resistant crop cultivars including
transgenic plants, disease-free seed and plants;
crop sanitation; spacing of plants; altering
planting dates; mulches; etc. The reactive
options mean that the grower responds to a
situation, such as an economically damaging
population of pests, with some type of shortterm suppressive action. Reactive methods
generally include inundative releases of
biological control agents, mechanical and
physical controls, botanical pesticides and
chemical controls.
With the awareness of environmental
problems, exploitation of different cultural and
mechanical practices has been advocated as a
vital approach to curb pest populations. Altering
the planting time, increasing the plant diversity,
use of trap, barrier and inter crops, crop
sanitation, fertilizer as well as water
management and crop rotation etc., have been
advocated.
To make
the environment
uncongenial for pest and also to enhance the
activity of natural enemies, the new cultural
practices may be evolved. Pests of sucking
nature can be managed to a greater extent with
the adoption of resistant varieties. Further
synchronization of susceptible stage of the crop
with the inactive period of insect pest reduces
the infestation and chemical intervention. For
fruit fly management, growing of trap crop,
setting pheromone traps, protein bait spray with
permitted insecticide and good sanitation are
required. Single line trellis system yields good
result by the way of reduced borer incidence and
downy mildew infestation in bitter gourd. The
mechanical methods includes use of hands-on
techniques as well as simple equipment, devices,
and natural ingredients that provide a protective
barrier between plants and insects. The greatest
disadvantage to mechanical control is that these
methods can be laborious and time consuming,
especially for crops grown in large areas.
Biological control of insect pests is gradually
gaining momentum. Biological control is a
component of an integrated pest management
(IPM) strategy. It is really regarded as a
“systems approach” Biological control is defined
as the reduction of pest populations by natural
enemies and typically involves an active human
role. It includes the control of animals, weeds
VOLUME NO. 15, ISSUE NO.5

and disease. Biological control minimizes the
use of chemical pesticides and is often most
effective when coupled with other pest control
tactics in an integrated pest management (IPM)
program.
Agent
Predators

Example
Ladybugs, dragonflies, lacewings, pirate
bugs, rove and ground beetles, aphid midge,
centipedes
Parasitoids Ichneumonid wasps, braconid wasps, chalcid
wasps, tachinid flies
Nematodes Heterorhabditidae spp., Mermithidae spp.,
Rhabditidae spp., Steinernematidae spp
Bacteria
Bacillus thuringiensis, Bacillus papillae
Viruses
Cytoplasmic polyhedrosis (CPV), granulosis
(GV), and entomopox viruses (EPN)
fungi
Metarhizium anisopliae, Beauveria bassiana,

Botanical pesticides in general possess low
mammalian toxicity thus constitute least or no
health hazards and environmental pollution. A
number of compounds found in neem seeds,
notably azadirachtin, have proven useful as
insecticides. Neem is most effective against
actively growing immature insects. Semiochemicals that control the communication of
insects both interspecific (allelochemicals) and
intra-specific (pheromones) and can be used in
pest management either alone for pest
monitoring and decision-making, for mass
trapping or mating disruption, or in
combination with insecticides, sterilants, or
insect pathogens. Additionally, semio-chemicals
released by plants can repel insect pests from
the crop (‘push’) and attract them into trap
crops (‘pull’). New approach to insect pest
control is the use of substances that adversely
affect insect growth and development. These
substances are classified as insect hormone
mimics or insect growth regulators (IGRs)
owing to their effects on certain physiological
regulatory processes essential for normal
development of insects or their progeny. IGRs
may belong to this type of (selective)
insecticides and can be grouped according to
their mode of action, as chitin synthesis
inhibitors (i.e. of cuticle formation) and
substances that interfere with the action of
insect hormones (i.e. JHs, ecdysteroids) are
newest of all approaches to operational and
commercial insect control.
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Introduction

osmotic potential, which decrease the
absorption rate, which lead to moisture stress in
seed as well as plant. Poor and delayed
germination could also be the influence of
soluble salts is enough to make them toxic for
the seed.

Now a day, problem related to soil and water are
become more severe year after year. It is
estimated that in India about 25% of ground
water is of poor quality. Salinity is potential
problem for semi-arid and arid regions of the
world. All soils contain some amount of soluble
salts, which are essential for crop production,
but problem develops only when soluble salt
accumulation in the water reaches a level, which
is harmful to normal growth of plants. Salinity
refers to presence of total soluble salts in it.
Salinity is the most important criterion to judge
the quality of irrigation water. The harmful
effects increase with increase the concentration
of total soluble salt. The concentration of
soluble salts in water and soil are indirectly
measured by electrical conductivity (ECw) of
that water.
Soluble salts affect plants by poor and
patchy along with stunted the growth and dark
green colour leaves with thicker and more
succulent characteristic. The effect of salinity on
plants very with stages of development. The
plants usually appear visual symptoms, like leaf
burn, necrosis, and defoliation occur in some
species, particularly woody crops, but these
symptoms are rare in herbaceous crops unless
plants are severely stressed.

Effect on Vegetative Growth
When the soluble salt concentration exceeding
to critical level than growth rate are suddenly
decrease.
Not all plant part are affected equally, top
growth is more severally affect than the root
growth. Salinity also increases the leaf to stem
ratio of several crops and this affects
quantitatively in some crops where the
harvestable yield is vegetative parts (Forage
crops).
Salinity is more affected in vegetative
growth than seed or root in several field crops
such as barley, wheat, cotton, cowpea and
certain tolerant grasses. Most common feature
of salinization is stunting the growth, restricted
lateral shoot development, reduction in size,
number and area of leaves, fruits and grains,
reduction in fresh and dry weight of plats and
finally decreased yield. In some tillering crops
like wheat and barley, tillers may be die before
able to grow and only main shoot produces
grain under sever saline condition.
Vegetative growth with response to salinity
is not a reliable guide for predicting fruiting or
seed production because in some crops like rice
and corn, grain yield are reduced without
greatly affect the dry matter production.

Effect on Germination
Germination and seedling stage are most critical
in plant growth and it is depending on quality of
soil and water. As increase the level of salinity,
decrease the percentage of germination with
emerging time. Due to an additive effect of soil
suction and osmotic pressure, salinity effect is
more sever at low moisture level than higher.
Through increase, salinity caused ex-osmosis in
seed and seed should be shrivelled.
The reduction in germination under saline
condition could be attributed to increased
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Effect on Root Growth
Saline water is change the environment of the
root aeration area, osmotic potential of the soil
solution and the normal equilibrium of the
dissolved ions. Although, the effect of salinity on
root growth and function because root growth is
usually less affected by salinity than shoot
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Management Practices

growth. However, for root crops, storage root
yields may be decreased much more than that of
the fibrous roots. Saline water also
accommodates morphological and anatomical
changes to the roots in some species because
roots are directly contact with saline water and
are potentially the first lines of safeguard.
Salinity also affects the quality of roots by
thickening, reducing elongation and deflation
(due to ex-osmosis). In seedling, also reduce
cross-sectional area of roots by reducing the
meristemaric activity.

Some practices should be utilized to reduce the
effect of salinity on crop production are
mentioned below:





Effect on Flowering
Salinity reduced vegetative growth, it may be
expected to delay flowering, retards flower bud
initiation, anthesis of flower and rate of fruit
setting.




Effect on Yield
Due to retard in vegetative growth may caused
delayed in maturation and final harvest dates in
some crops which having intermediate growth
habits, such as tomato, water melon, etc. In
cotton the dry weight of individual cotton bolls
under saline condition was higher than those
from non-saline plant however less number of
bolls per plant, immaturity of seeds and bad
opening of bolls.
Some root crops like carrot, average yield
should decreased by 50 % under sever saline
condition. Reduction in fruit yield associated
with salinity is usually the resultant of decrease
in size as well as number of fruits. Salinity also
reduces the number, weight, length and
diameter of pod.

33.




Permanent solutions of salinity problem are
leaching of soluble salts with good quality of
irrigation water and provide adequate
drainage facility.
Intermittent ponding of water is most
commonly used methods for leaching as
compared to continuous ponding.
Seed should be sown on ridged beds so that
salt cannot accumulate in root zone area of
germinating plants.
Surface mulches increase leaching of
soluble salts, reduced evaporation and salts
accumulation on soil surface.
Time interval of irrigation is most useful
approach for sensitive crops and critical
plant growth stages.
Flushing sometimes used to desalinize soil
having surface salt crust washing away by
flushing water over the surface.
For crop production in saline areas,
selection of salt tolerant crops and varieties
along with best cultural and fertilizer
practices. Some salt tolerant crops listed
below:

High salt tolerant
crops
Rice, sugarcane,
oats, Lucerne,
fenugreek, barley,
berseem, etc.

Medium salt
tolerant crops
Castor, cotton,
sorghum, wheat,
maize, mustards,
pearl millets, etc.

Low salt
tolerant crops
Sesamum,
pea, gram,
linseed, etc.
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Coal mining waste has become the primary
pollution sources due to the fast economy
development in recent years and the
consequently soaring demand for coal to
generate electricity, China has become the
largest coal producer and consumer in the
VOLUME NO. 15, ISSUE NO.5

world. In 2008, China had produced 2716 M
tons raw coal, accounting for approximately
40% of the total production in the world and
overtaken the United States as the world’s
biggest producer of carbon dioxide. As coal
mining waste is part of the raw coal, the more
57
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coal production, the more waste to be
generated. The coal mining waste are coal
gangue, coal slime, fly-ash, coal mine drainage,
coal-bed methane (CBM). If the waste is
disposed improperly, it would threaten the
environment and bring about serious pollutions,
finally become the constraints to economy
development. The characteristics of coal
industry waste vary, but it generally contains a
range of heavy metals such as arsenic,
beryllium, chromium, lead, and mercury. The
presence of hazardous constituents in the waste
does not, by itself, mean that they will
contaminate the surrounding air, ground,
groundwater, or surface water. There are many
complex physical and biogeochemical factors
that influence the degree to which heavy metals
can dissolve and migrate offsite—such as the
mass of toxins in the waste and the degree to
which water is able to flow through it.
Bian et al, (2009) reported that the
production of coal mining wastes can be
decreased 10% by reuse of mining wastes as
underground fills, or by using the waste as fuel
for power plants or for raw material to make
bricks or other infrastructure materials. The
proper use of mined land must be decided in
terms of local physical and socio-economical
conditions. In European countries more than
50% of previously mined lands are reclaimed as
forest or grass lands. However, in China more
than 70% of the mined lands are reclaimed for
agricultural purposes because the large
population and a shortage of farmlands make
this necessary. Reconstruction of rural
communities or native residential improvement
is one environmental problem arising from
mining
Haibin and Zhenling (2010) they have
found the paths to realize the mining waste
reusing and recycling in coal industry. They had
established many green industrial chains in the
mining waste treatment: the gangue piles
turned into man-made eco-park, gangue used
for power generation, fly-ash used in the
building material, the coal mining water reused
and recycled in closed pipelines, the coal-bed
methane (CBM) extracted for home-burning
and electricity generation, etc. The coal mining
waste has been converted into wealth and
played more and more important roles in many
fields.
Zheng et al, (2009) concluded that coal
February, 2019

mining wastes is traditionally dumped as a
cone-shaped tip in China, which will pollute air,
soil and water environment and landscape by
dust, leachate, self-ignition and no vegetable
cover. The results show that contaminants are
released after self-ignition and weathering of
coal mining wastes, but they are not super the
allowance of environmental standards. Even
though, we must pay more attention to the
transportation and accumulation of these
contaminants.
Yoginder et al,(2014) reported that the
potential for variations in coal waste production
and quality depends upon mining or processing,
plus the long-term methods of waste placement.
The changes in waste generation rates and
engineering properties of the coal waste during
the life of the facility must be considered. Safe,
economical and environmentally acceptable
management
of
coal
waste
involves
consideration of geology, soil and rock
mechanics, hydrology, hydraulics, geochemistry,
soil science, agronomy and environmental
sciences.

Conclusion
The presence of hazardous constituents in the
waste does not, by itself, mean that they will
contaminate the surrounding air, ground,
groundwater, or surface water. There are many
complex physical and biogeochemical factors
that influence the degree to which heavy metals
can dissolve and migrate offsite—such as the
mass of toxins in the waste and the degree to
which water is able to flow through it.
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Introduction

are commonly consumed by humans. There are
variations in the protein content between
species and cultivars as a result of the
characteristics of the growing conditions and
soil types (Martinez- Villaluenga et al. 2006)
from 28% in to 48%. Globulins (α-conglutin or
11S-like protein, β-conglutin or 7S-like protein,
and γ-conglutin) are the main storage proteins
(80–90%) in lupins, while prolamines and
glutelins are detected in small amounts similar
to those reported in most legume seeds.

Lupin is an annual legume, native to the
Mediterranean basin. The protein and the oil
content of the seeds vary between 38 and 62%,
and 1 to 17% respectively, depending on
genotype and the extent of de-hulling. Lupin is a
highly nutritious, easily digestible, world-class
food product. It is arguably the highest source of
natural, unprocessed protein ingredient in
existence and may exceed all flour sources,
processed and unprocessed, in proteins,
digestibility and the bio-availability of essential
nutrients. The seeds contain a low amount of
starch (0 to 5%). The application of reduced
alkaloid-content lupin-genotypes is wide. It is
used for human consumption as well as for
animal feed. The processed products of lupin
(flour and isolate) are mainly used in bakery
and pastry products. Lupin is a highly
nutritious, easily digestible, world-class food
product. It is arguably the highest source of
natural, unprocessed protein ingredient in
existence and may exceed all flour sources,
processed and unprocessed, in proteins,
digestibility and the bio-availability of essential
nutrients.

Health implication
Appetite regulation






Amino acids
Lupin seeds represent a good balance of
essential amino acids (Drakos et al. 2007). They
are considered to be a good source of lysine, and
are generally poor in the sulfur-containing
amino acids (methionine and cystein) and
threonine.

Nutritional value of lupin seeds
Nutritional components
Proteins
Fat
Carbohydrates
Moisture
Ash
Alkaloids




(%) of lupine seeds
32.2 ± 0.1 b
5.8 ± 0.1 c
49.3 ± 0.1 b
9.7 ± 0.1 b
3.0 ± 0.2 a
0.030 ± 0.003

Higher lysine than cereals
Major natural source of arginine

Dietary fibre
Dietary fiber represents 40% of the kernel
weight of sweet lupin, which is a higher level
than in most other legumes The seed cover of
Lupinus albus (white lupin) contains after the
debittering process 89% of insoluble dietary
fiber. The main component of the insoluble
dietary fiber is cellulose (79%). Other ones, i.e.
hemicellulose and lignin, remain at the levels of
14% and 7%, respectively (Ciesolska et al.
2005).

Protein
Lupin generally contains about twice the
amount of proteins found in those legumes that
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Protein a highly satiating macronutrient
Cholesterol lowering
Conglutin up-regulates LDL receptors
Cardiovascular protection
Reduced arthrosclerosis (soft plaque)
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time and in so doing, helps to relieve
constipation. Insoluble fibre, is resistant to
fermentation in the gut and is excreted in the
faeces. It increases stool weight by holding
water. Benefits of insoluble fibre; by improving
bowel function, dietary fibre can reduce the risk
of diseases and disorders such as diverticular
disease, haemorrhoids and constipation.
Increased faecal bulk and decreased transit time
allows less opportunity for carcinogens to
interact with the walls of the intestine. Similarly,
fibre may reduce the toxic effect of heavy metals
and pesticides.

Health implication
High satiety factor


suppresses appetite

Lowers cholesterol



reduced fat intake
additional mechanisms

Bowel health




reduces transit time
lowers colon pH
pre-biotic

Lupin fibre contains three elements of the fibre
classes:

Pre-biotics:
Are non-digestible food ingredients, such as
oligosaccharides, which are used as a source of
fuel for bacteria in the gut. Without food, these
bacteria cannot survive and perform their
beneficial effects in the large bowel.
Oligosaccharides have been shown to stimulate
the growth and/or activity of beneficial bacteria,
such as bifidobacteria, and to reduce the
concentration of pathogenic bacteria, such as
Escherichia coli, Clostridia, and bacteroides.
Hence pre-biotics contribute to the overall
health of the bowel.





Soluble
Insoluble
Oligosaccharides (Pre-biotic)
Soluble Fibre: When soluble fiber is
fermented, short-chain fatty acids (SCFA) are
produced. SCFA are involved in numerous
physiological processes promoting health,
including:
1. lower colonic pH (i.e., raises the acidity
level in the colon) which protects the lining
from formation of colonic polyps and
increases absorption of dietary minerals
2. provide nourishment of colonocytes,
particularly by the SCFA butyrate
3. improve barrier properties of the colonic
mucosal layer, inhibiting inflammatory and
adhesion irritants, contributing to immune
functions
4. stabilizing blood glucose levels by acting on
pancreatic insulin release and liver control
of glycogen breakdown
5. stimulate gene expression of glucose
transporters in the intestinal mucosa,
regulating glucose absorption
6. suppress cholesterol synthesis by the liver
and reduce blood levels of LDL cholesterol
and
triglycerides
responsible
for
atherosclerosis
7. stimulate production of T helper cells,
antibodies, leukocytes, cytokines, and
lymph mechanisms having crucial roles in
immune protection

History
Lupins have been used for traditional human
food and animal feed since ancient times. White
lupin (L. albus L.) has been cultivated in Egypt
for at least 4000 years. The early lupins were
considered “bitter”, because the alkaloid
(lupanine, sparteine, spatulatine and hydroxyl
lupanine) content could exceed 2%. The
alkaloids can affect the central nervous system
causing depression, laboured
breathing,
convulsions and death from respiratory failure
(Matthews, 1989). Early in the twentieth
century breeders developed “sweet” lupin in
Germany, making this crop potentially much
more desirable. The sweet lupins also contain
alkaloids, but by boiling and steeping the seeds
in water the alkaloids could be successfully
removed.

Taxonomy
Three main lupin species have been used for
human food and animal feeds. The white lupin
(L. albus), the yellow lupine (L. luteus L.) and
the blue lupine (L. angustifolius L.) have
significant nutritional value. Also the Andean

Insoluble Fibre:
Dietary fibre, particularly insoluble fibre,
increases stool weight and, decreases gut transit
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lupin (L. mutabilis) is a valuable protein and oil
source for human consumption. It was
domesticated in pre-Columbian civilization and
seems to be a valuable progenitor for inter
specific crosses to improve the seed quality of
the cultivated species.

highlands. The main lupin-producing areas of
the world are Australia, Europe, South-Africa,
Chile, New Zealand, USA and the former USSR.
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Introduction

organisms including bacteria, fungi, viruses,
protozoa, and bacterial fungal. Such advantages
make ozone attractive to the food industry and
consequently it has been affirmed as Generally
Recognized as Safe (GRAS) for use in food
processing.
Mechanism of microbicidal action of
ozone: Ozone destroys microorganisms by
reacting with oxidizeable cellular components,
particularly those containing double bonds,
sulfhydryl groups, and phenolic rings.
Therefore,
membrane
phospholipids,
intracellular enzymes, and genomic material are
targeted by ozone; these reactions result in cell
damage and death of microorganisms.

In recent years, increasing attention has been
focused on the safety of fruits and vegetables,
and in particular on the intervention methods to
reduce and eliminate human pathogens from
fresh produce. Traditional technology utilizes
water with or without a sanitizing agent to wash
fresh fruits and vegetables. Chlorine in the form
sodium hypochlorite most widely used
sanitizing agent for fresh produce, but it has a
limited effect in killing bacteria on fruit and
vegetable surfaces on the other hand it also
produces byproduct trihalomethanes which is
difficult to remove and are toxic in nature.
Research and commercial applications have
verified that ozone can replace traditional
sanitizing agents. Ozone is a potent
oxidant/disinfectant that quickly decomposes to
diatomic oxygen (O2), while reacting with
targeted organic matter or microorganisms. In
the case of fruits and vegetables ozone is used to
increase the safety of fresh produce and extend
the shelf life.
It is a highly effective disinfectant and
possesses broad range of germicidal activity
which is due to its strong oxidation reduction
potential. It can be applied either in gaseous or
liquid form in fruit and vegetable processing for
inactivation of pathogen and spoilage microorganisms. The potential advantage of ozone is
that excess ozone auto decomposes rapidly to
produce oxygen and thus leaves no residues in
food. Its efficacy against a wide range of micro-
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Advantages of ozone treatment:







Strong antimicrobial agent.
Most powerful oxidizer instantly destroys
microbes.
No harmful by-products.
Environment friendly.
Delays the ripening without disrupting the
sensory attributes.
Extend shelf life of fruits and vegetables.

Disadvantages of ozone treatment:
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Ozone gas should be produced on-site.
It cannot be stored or transported.
High concentration production, so risky
process.
Low dosages may not effectively inactivate
some viruses, spores, and cysts.
February, 2019
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causing micro organism due to its broad
spectrum of activity against wide range of
microorganism. Thus prevents post harvest
diseases and helps to retain the quality of
working environment. Hence it is a powerful
antimicrobial and sanitizing agent compared to
other disinfectants.



Ozonation is a more complex technology
than is chlorine or UV disinfection,
requiring complicated equipment and
efficient contacting systems.
 Ozone is very reactive and corrosive, thus
requiring corrosion-resistant material, such
as stainless steel.
 Ozone is extremely irritating and possibly
toxic, so off-gases from the contactor must
be destroyed to prevent worker exposure.
 The cost of treatment can be relatively high,
being both capital- and power-intensive.
Conclusion: Thus, application of ozone to
fruits and vegetables is an effective and efficient
approach to check the growth of spoilage

36.
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Management of Whitefly under Cotton Ecosystem
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1 Department

of Entomology, CCS Haryana Agriculture University (CCSHAU)

The whitefly, Bemisiatabaci (Gennadius)
(Hemiptera: Aleyrodidae) is a devastating
polyphagous pest which has been reported to
feed on more than 600 plant species of different
families. Among twenty different biotypes
biotype B is considered asmost aggressive as it
is widely distributed throughout the tropical and
subtropical regions ofthe world and poses a
threatand the damage currently inflicts globally
are incalculable. Though cotton is grown in nine
states
Punjab,
Haryana,
Rajasthan,
Maharashtra, Madhya Pradesh, Gujarat,
Telangana, Tamil Nadu and Karnataka, it’s the
northern states where the pest affects the crop
more. Both adult and nymphal stages ofwhitefly
cause direct and indirect damage to the plant by
sucking the cell sap from undersides of leaf
surface andexcretion of honeydew which serves
as the medium for the growth of sooty mould
fungus in turn decrease thephotosynthetic rate.
Under heavy infestation reduction of plant
vigour, death of seedling, premature dropping
ofleaves may occur that ultimately reflects the
lower yield. It also acts as a vector of various
plant diseases like CLCuD (Cotton leaf curl virus
disease) in North India.
In recent years, this insect has grown to the
status of unmanageable levels leading to failure
of control ormanagement practices. Heavy
February, 2019

reliance on pesticides and their injudicious use
has resulted in severe outbreak of this pest in
early and mid-stages of crop growth leading to
emergence of problems like insecticide
resistance, resurgenceof pest population, toxic
to non-target organisms, contamination in food
chain and alteration in species dynamics. Due to
many biological characterstics of B. tabacisuch
as short life cycle, multi-voltinism, broad host
range, highreproductive rate, high migration
rate and capacity to vectoring a number of plant
diseases has made this pest moreresistant to
different insecticides. Hence, keeping above in
view present study was undertaken to develop
effective management strategies against this
pest.
Management
Strategy:
Successful
management of whiteflies requires an integrated
program that focuses on prevention and relies
on cultural and biological control includes
following good culturalpractices, such as hostfree periods, conservingnatural enemies,
routinely monitoring fields fortrouble spots, and
using pesticides only whennecessary.
Monitoring: Monitoring program should
be a certain period interval in order to detect
whiteflies, to determine the need for and timing
of treatments, and to evaluate your control
program.
62
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Biological Control: The natural enemies
of whitefly includes small birds, spiders,
lacewingshoverflies, ground beetles, mirid bugs,
damsel bugs, bigeyed bugs, and minute pirate
bugs.
Predators
such
as
Serangiumparcesetosum, Chrysoperla spp.
Cheilomenessexmaculata,
Coccinellasepetempunctata,
Brumoidessuturalis,
Harmoniaaxyridis,
Geocoris sp, Orius sp Amblyseiusswirs
kiiDelphastuscatalinaeand
Schymnussppare
found to effective against whitefly. Parasitoid
like
Encarsialuteawhich
is
a
nymphalparasitoidand Eretmocerus sp. reduces
the whitefly population. Habitat, such as a
border of perennial plants, needs to be available
all year round as a refuge for these predators.



Physical control like ensuring availability of
water at sowing time, proper irrigation,
sowing of recommended Bt cotton hybrid
seeds, encouraging cultivation of desi
cotton, recommended row to row and plant
to plant spacing.
Biopesticideslike neem based products,
neem
oil,
mineral
oil,
castor
oil,
Pongamiaglabra seed oil, Eucalyptus extract,
tobacco
extract
and
fungi
like
Beauveriabassiana (Racer TM, Bio Powder)
Metarhiziumanisopliae (Pacer TM, Bio Magic)
and Verticilliumlecanii (Mealikil TM) are found
effective against whitefly.

Chemical control:


Cultural and Physical control:

















Hand removal of leaves or plants heavily
infested with the non-mobile nymphal and
pupal stages. Remove and destroy whiteflyinfested plants after harvest to lower
overwintering populations.
A tall physical barrier plant like johnson
grass, sorghum, maize and elephant grass
should be plantedaround crop field could
impede or delay whitefly movement into the
crop.
Grow resistant varieties like LK 861. LPS
141.
Destruction of alternate host to control
cotton leaf curl virus.
Go for the early planting (before 15th May).
Avoid excessive urea during vegetative
phaseof the crop go forjudicious application
of N fertilizers. UseNPK mixed fertilizers as
split doses.
Weeding: Keep fields and the vicinity free
ofweeds especially during July.
Intercropping of cotton with greengram,
blackgram,
lentil,
soybean,
sesame,
kidneybean and marigold is found effective.
Shiny metallic-coated reflective plastic
mulches (also called silver or metallic)
treatment resulted in a lower incidence of
adult whiteflies.
Plant yellowsticky traps at 5 traps per 100
sqmetre to catch large numbers of adult
whiteflies.

VOLUME NO. 15, ISSUE NO.5





Seed treatment -Imidacloprid 70 WS @5
g/kg and Thiamethoxam 70 WS @ 4 g/kg
Soil application- Carbofuran 3G @12 -14
kg/ac or Phorate 10G @ 4 -5 kg/ac nearer to
the base of seedlings when the soil is moist.
Spraying should be done when population
reaches 6 adult/ nymph per leaves in upper
canopy before 10 AM or when honeydew
appears on 50% of plants.
Use of new molecule andinsect growth
regulating
(IGR)
chemicals
likespiromesifen, buprofezin, imidacloprid,
pyriproxyfen, nitenpyram, diafenthiuron,
acetamiprid, fenpropathrin, oxydemeton
methyl,
phosphamidonthiacloprid
and
thiamethoxam should be preferred.

Long Term Strategies
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To identify promising Bt cotton hybrids
tolerant to whitefly.
Evaluate non-Bt varieties/hybrids.
Workout suitable agronomic practices.
Evaluate agrochemicals/new molecules for
management of whitefly.
Identify and evaluate promising bio-agents
and natural enemies.
Develop decision support system for
forewarning of whitefly.
Evaluation of different spraying Equipment.
Use of information technology (IT) for
dissemination of technology to farmers.
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A low tunnel is a flexible transparent covering
builtjust high enough over the rows of
transplanted vegetable crops to cover the
canopy of the plant to enhance the crop growth
by warming the air around the crop mainly
during winter season. It is a low cost protected
cultivation technology of vegetable crops. Low
tunnels are relatively low cost structures
compared to fixed structures like greenhouses
or high tunnels. Therefore, they can be used in
open field situation with minimal impact on
other practices like crop rotation, fertilization,
and pest management.





Construction of low tunnels



Low tunnels are generally made from PVC pipe
as a main frame which is structured as moon
shape. However locally available materials such
as bamboo can also be used as main frame.
Besides, metal wires can also be used which is
structured into desired shape. This structure is
covered with transparent plastic coverings
which is weighted down to the ground or buried
rather than attached to the structure. The height
of the tunnel is 1.5 to 2 feet for small plants, but
can be taller and in some cases as tall as a walkin tunnel (with metal hoops) for larger plants.
The distance between hoops is 4 to 5 feet apart
along the row. At both ends of the tunnel, two
crossed hoops may provide more stability
against wind.






Advantages of Low tunnels:
Among the main challenges that vegetable
growers face are cold temperatures early in the
spring and late in the fall, as well as pests, water
supply and cost, and wind that affects crop
growth and production throughout the season.
Low tunnels covered with transparent coverings
may overcome these limitations to some degree
since they improve the crop’s micro
environmental
conditions
and
reduce
evapotranspiration and water requirements.
February, 2019
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Low tunnels effectively increase air and soil
temperatures, protect crops against cold
temperatures and mild freezes, and
promote vegetative growth early in the
spring and late in the fall (Arancibia and
Evans, 2015)
This low cost technology is suitable for off
season cultivation of cucurbits like
muskmelon, round melon, long melon,
bitter grand, bottle gourd and summer
squash etc., in northern parts of India,
where the night temperature during winter
season goes below 8oC for a period of 30-40
days.
Low tunnels are physical barriers against
insect pests as well as viral diseases
transmitted by insects.
Low tunnels can improve resource and land
use efficiency due to the greater yields than
open field crops. Preliminary studies
suggest that crops gown under tunnels may
use 30 to 40 percent less irrigation water
than those in an open field. Therefore, low
tunnels can increase the water use
efficiency and save water in water scarcity
areas.
The cost in materials and labour to set up
and removal of the low tunnels after each
crop is less.
Low tunnels are more affordable than high
tunnels in the short term, so more farmers
may have access to this technology with a
positive impact in the sustainability of their
operations.
Low tunnels can extend the production
season of warm- as well as cool-season
crops, so the production and supply period
is longer than in the open field
Low tunnels enhance plant growth and
increase yield and they may reduce the time
crops need to reach commercial size or
maturity.
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