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INTRODUCTION

The “rice-wheat cropping system” is the dominant cropping
system in South Asia (Hobbs and Morris, 1996). This system
involves growing rice and wheat in rotation throughout the
year. The organic matter in the form of crop residue serves as
a major source for replenishing fertility status (Dhillon &
Dhillon 1991) and provides beneficial effect on biological
properties of soil (Mishra et al., 2001). Both rice and wheat
are exhaustive feeders, and the double cropping system is
heavily depleting the soil of its nutrient content. A rice-wheat
sequence that yields 7 tons per ha of rice and 4 tons per ha of
wheat removes more than 300 kg N, 30 kg P, and 300 kg K
per ha from the soil (Singh & Singh, 2001). For sowing of
wheat after harvesting of paddy, burning of rice residue is
most common method used by farmers of India. The burning
of rice crop residue results in substantial emissions of gases
and particles and it pollutes the environment. This pollution
can have effect human health adversely. The burning of
paddy straw leads to loss of precious nutrients as nearly 25%
nitrogen and phosphorous, 50% Sulphur, 75% of Potassium
uptake from soil are retained in the crop residues (Dept. of
Science, Technology & Environment, Govt. of Punjab). It
was estimated that in Punjab alone, about 1.5 lakh tones of
Nitrogen and Sulphur in the residues lost during burning,
costing more than 150 crore Rupees at the prevailing prices.
In, India effort has been made by government to reduce
residue burning and it had moderate impact on burning. To
avoid burning of crop residue, improved machinery may be
used for sowing of wheat in standing stubbles of rice crop.
The uses of these machines are also economical for farmers.
The highest B: C of 6.79 was also recorded in the residue
incorporation treatment followed by 6.19 and 3.86 in the
burning and straw removal treatments, respectively
(Khankhane et al., 2009).
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These machine can save time, maintain soil
health and remove the need of multiple
operations to incorporate the paddy straw. The
focus of this article is to spread awareness
about the rice straw management machinery.
Double drum loose straw chopper

This machine was having two main
components, loose paddy straw picking unit
and two straw chopping cylinders having
serrated blades. The loose paddy straw is
picked up by the rotary picking unit having
arrangement of straight ‘I’ blades in two rows
mounted helically on rotor. The straight blades
pick up the loose straw and feed it to chopping
cylinders. Two chopping cylinders chop the
loose straw into small piece and uniformly
spread on the field without disturbing the
standing stubbles. The power is transmitted
from tractor PTO to straw picking unit and
chopping cylinders through gear box and belt
pulley arrangement. The working width of the
machine is 1720 mm. The front chopping
cylinder diameter was 760 mm and 10 number
of rows of serrated blade was fixed on
periphery of the cylinder. The rear chopping
cylinder diameter was 440 mm and 6 number
of rows of serrated blade was fixed on
periphery of the cylinder. The gear ratio from
PTO drive of tractor to main pulley was 5:9. A
stationary view of the machine is shown in
Fig. 1.

Table 1.1: Brief Specification of Double drum
chopper for chopping of loose paddy straw

Particulars Specification

Type of machine Tractor PTO operated,
trailed type

Power source 45 hp tractor

Overall dimension, L x W x | 3480 x 2480 x 1200 mm
H, mm
Number of loose straw 2&13
picking unit & number of
blade per row

Number of rows of loose
straw picking blades

Number of blade per row 13
Ground wheels 2
Ground wheel diameter 700 mm

Copyright © April, 2021; Agrospheres

Fig. 1: Operational view of doble drum loose
straw chopper

Happy seeder

The Happy seeder is used for direct drilling of
wheat crop in to a combine harvested field
(without straw removal/burning) in a single
operational. The rotating blades cut only that
part of straw which is coming just in front of
furrow openers. These cutting blades are
operated by PTO drive of tractor. It consists
of two units- one straw management unit and
other sowing unit. The happy seeder cuts, lifts
and place the standing stubble & loose straw
and sows the field in one operational pass of
the machine. Brief specification of happy
seeder is given in Table 2.

Table 2: Brief specification of Happy Seeder

Particulars Specification
Number of rows 9

Row spacing, mm 200

Working width, mm 1600

Depth of operation, mm 35-50

Source of Power PTO operated trailed type
Source of power for feed shaft | Ground wheel
Chopping unit Cutting Blades
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Fig. 2: Operational view of happy seeder

Double disc seeder

The double disc seeder is used for direct
drilling of wheat crop in to a combine
harvested field (without straw
removal/burning) in a single operational. Two
rotating discs open a slit for seed sowing in a
row. Depth control wheels were provided to
control the depth of sowing for each row. Seed
and fertilizer boxes were provided separately.
Fluted roller type metering unit was used to
control the seed rate. Ground wheel was
provided to rotate the feed shaft.

Table 3: Brief specification of double disc
Seeder

Particulars Specification
Number of rows 9

Row spacing, mm 225

Working width, mm 1800

Depth of operation, mm 10-20

Source of Power trailed type
Source of power for feed | Ground wheel
shaft

Depth adjustment

One wheel for each furrow
opener

Fig. 3: Operational view of double disc seeder

Spatial till seed drill

The spatial till seed drill is used for direct
drilling of wheat crop in to a combine
harvested field (without straw
removal/burning) in a single operational. The
arrangement of furrow openers are set in three
rows, in each row three furrow openers to
increase the distance between furrow openers,
so that straw don’t choke in between the tines.
The height of seed and fertilizer box need to
be increased because the angle of seed tubes is

Copyright © April, 2021; Agrospheres
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not adequate and seeds stop before dropping.
This may also give non uniform seed delivery.
The view of spatial till seed drill is given in
fig. 4.

Table 4: Brief specification of spatial till seed drill

Particulars Specification
Number of rows 9

Row spacing, mm 250

Working width, mm 2000

Depth of operation, mm 50-70

Source of Power trailed type

Source of power for feed | Ground wheel
shaft
Depth adjustment

One wheel for each furrow

opener

CONCLUSIONS

For the rapid adoption of paddy straw
management practices awareness generation
among farmers and benefits of straw
management  machinery need to be
highlighted. There is need to change the past
mindset of farmers. The best solution to deal
with the problem is to manage the straw on the
farm itself which makes it more economical
and convenient. Presently, the most beneficial
and cost-effective way to manage paddy straw
is to use happy Seeder and other machines.
Government plays a major role in this issue
and should offer various subsidies and
incentives to farmers and other stakeholders to
motivate them to manage paddy straw
effectively.
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INTRODUCTION

Rice is the most important and extensively grown food crop
in the world. It is staple food of more than 60 per cent of the
world population. India has the largest area under paddy in
the world and ranks second in the production after China.
Rice can be sown in dry seedbed, wet seedbed or can be
transplanted in puddled field. For cultivating rice in one
hectare 800-900 man hours of labour required for different
farm operations viz. puddling, transplanting, weeding,
harvesting and threshing (Guru et al., 2018).

In India majority of farmers are marginal and small
farmers. These farmers are resource poor and not in position
to own the requisite farm machinery. Over the 60% of
farmer’s family own less than one hectare of land (Patel et
al., 2018). The involvement of women workers for rice
cultivation is more than men. The problem with marginal and
small farmers is lake of awareness about the available farm
machines and the skills required for their operation and
maintenance (Guru et al., 2019; & Shrivastava et al., 2021).
In the view of these problems brief information about some
of the improved manual operated implement is provided
below.

Three row manual seed drill

Row seeding is the most efficient means to sow the crops
win optimum seed rate and also with maintained row to row
spacing. Row seeding also promotes maximum tillering and
better sunlight penetration. This is a small manually operated
three row seed drill for dry direct sowing of rice. Fluted
roller metering mechanism is provided to adjust the seed
rate. Two ground wheel is provided on both sides of seed
hoppers to drive the metering rollers. Seed are filled in the
hopper and a long beam is provided by which the implement
could be pulled by one operator. Shovel type furrow openers
are provided for easy operation. The row to row sowing
distance is 20 cm.
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The depth of sowing and seed rate can be
adjusted as per requirement. The capacity of
this machine is 0.04 ha/h. The machine save
seeds and labours in sowing of crops along the
rows that helped in weeding and inter-culture
operation.

Three row manual seed drill
Three row manual puddle seeder
It is a manual drawn seeder suitable for sowing
of pre-germinated rice seed in puddle field. It
has float on the front to avoid sinkage of the
machine. Metering device consists of plastic
wheels having grooves on its periphery. The
seed rate is controlled by varying the
positioning of seed box. It is made by using
G.l. sheet, MS flat, Angle iron, MS Pipe,
plastic wheels etc. The row to row distance is
20 cm. Depth of sowing and seed rate is
adjustable. Field capacity of this seeder is 0.08
ha/h.

Three row manual puddle seeder

Four row manual drum seeder

Paddy drum Seeder is suitable for sowing
sprouted paddy seed in puddled field. Itis
useful for uniformly seed sowing. It is reduce
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the manual effort and help farmers for
maximize their output. It is light weight
pulling machine and also it is very easy to
handle. Each seed drum has two rows of
planting. Two drums can be assembled to form
4 rows of seed drum. Wheels are provided at
both ends. These wheels are made up of Light
iron rods and adjustable floats are provided for
easy operation under puddle field condition.
Seed is prepared by socking in water for24
hours and incubation for 12 — 24 hours. The
row to row distance of this seeder is 20 cm.
The field capacity of drum seeder is 0.030
ha/h. Sowing of this method reduced seed rate
by 60-65 % as compared to broadcast seeding.
Uniformity in seed sowing and Plant
population by elimination of continuous
drilling of seeds.

AT

Four row manual drum seeder

Four row manual rice transplanter

The four row manual transplanter was
comprised of floats, a main frame assembly
made of MS pipe that supported the seeding
tray made of G.lI sheet, pushing lever tray
indexing mechanism, picker bar assembly and
handle. Manual rice transplanter can be used
for timely operation and reduced cost of
cultivation with better crop yield. One person
can easily operate this transplanter. Row to
row distance is 24 cm. The field capacity of
transplanter is 0.03 ha/h. It is suitable for
transplanting of 20-25 days old mat type rice
seedlings. It saves about 30-40% labour
requirement and 40 % cost in transplanting
operation.
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Four row manual rice transplanter

Wheel finger weeder

Wheel finger weeder is suitable for weeding of
upland rice. It is a manual pull and push type
weeder. The weeder consist of a frame, a
wheel, a handle and five number of curved
fingers. The wheel is made of M.S flat with 4
spokes and an axle. The spacing between
fingers is adjustable. As the operator moves
the handle to and fro the fingers push into the
soil and loosen it and weeds get uprooted. It is
made by using MS rod, MS pipe, MS flat etc.
One person can easily operate this machine.
The field capacity of this machine is
0.025ha/h. The fingers of this weeder are
positioned in staggered manner so that there is
no clogging and all the area in between rows is
covered.

Wheel finger weeder

Cono-Weeder

It is suitable for weed cutting, churning and
mulching in wet land. It covers one row at one
operation. The stars and conical drums cut the
weeds and churn them into the soil. The
weeder consists of two rotors, float, frame and
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handle. The rotors are cone frustum in shape,
smooth and serrated strips are welded on the
surface along its length. The rotors are
mounted in tandem with opposite orientation.
The float, rotors and handle are joined to the
frame. The float controls working depth and
does not allow rotor assembly to sink in the
puddle. The cono weeder is operated by
pushing action. The orientation of rotors create
a back and forth movement in the top 3 cm of
soil and helps in uprooting the weeds. It
reduces labour requirement by 50-75 % and
was found ergonomically suitable for local
labour. The field capacity of this weeder is
0.013 ha/h.

Cono-Weeder

CONCLUSION

The use of manual implements for sowing,
transplanting and weeding operation can
increase the field coverage per day. The
sowing implements save seeds as compare to
manual broadcasting and provide uniform crop
stand for weeding purpose. Weeding
implements and transplanter reduce the human
efforts and save time and drudgery involved in
farm operations. By the use of these
implements farmers ensure timeliness in farm
operations, enhance the effectiveness of farm
inputs, and make farming cost effective.
Manual operated farm implements are
beneficial and cost effective for marginal and
small farmers of India. These implements save
the time of operation, increase profit and
reduce the drudgery involved in farm
operations.
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INTRODUCTION
Termite, Odontotermes obesus (Termitidae: Isoptera)

Identification: Creamy colored tiny insects resembling ants
with dark colored head live in mound.

Nature of damage:-Termite infestation occurs soon after
planting when germinating setts and young shoots are
affected. Newly planted setts suffer the most serious damage
as termites enter through their cut ends or through the buds
and feed on soft tissues replacing them with soil. The
infested stools or shoots dry up soon after germination and
these can be pulled out easily. Such shoots show no
compensatory tillering. Occasionally 40-60% of the eye buds
are destroyed leading to poor germination, gaps in the field
and subsequent yield loss. In the ratoons, infestation occurs
through the cut ends of the stubbles. In tillers, termites feed
on the inner tissues of underground portion of the stem and
filling them with soil.

Management: (1) February-March: At sowing time setts
are treated with 2.5 L chloropyriphos 20 EC or 600 ml
fipronil 5 EC (Reagent) (for sandy soil 700 ml) in 600-1000
L water or 150 ml Imidachloprid 200 SL in 250-300 L water
and spray on the furrow with the help of knapsack sprayer.
(2) In the month of May-June apply irrigation at 10 days
intervals to protect the crop from these insects.

Early shoot borer: Chilo infuscatellus (Pyralidae:
Lepidoptera)

Identification: Adult moth is straw colored and laid eggs in
the clusters of 10-30 eggs under the surface of the leaves by
the side of the mid rib. The eggs are creamy-white in colour
and has scale like appearance. The larvae are dull white in
colour with a number of brownish-red longitudinal stripes on
the back and they bore a number of times, either in the same
stalk or in the neighboring ones. The larval period lasts for
about three weeks, after which the larvae pupates in the
tunnel within the sugarcane stalk where they had been
feeding before.
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Nature of damage: The plants, which are
attacked by this pest, produce dead hearts from
April to June and completely dry up. A loss of
10-20 per cent of young shoots is not
uncommon during this period and in years of
serious infestation; it may be as high as 70 per
cent. After the formation of canes, the attack
does not produce dead- hearts and the damage
is confined to a few internodes only. Even
then, there is considerable reduction in cane
yield and sugar content.

Management: (1) February-March: At the
time of sowing setts are treated with 2.5 L
chloropyriphos 20 EC or 600 ml fipronil 5 EC
(Reagent) (for sandy soil 700 ml) in 600-1000
L water per acre spray on the furrow with the
help of knapsack sprayer or use 150 ml
Imidacloprid 200 SL in 250-300 L water or 8
kg Dursban 10G / 10 kg fipronil 0.3 G/ 7.5 kg
Sevidol 4G per acre.

(2) April- June: When the soil testing is not
done at the time of sowing, treat the setts with
above any one insecticide. Irrigate the field in
the month of May-June at 10 days intervals to
protect the crop.

Top shoot borer, Scripophaga excerptalis
(Pyralidae: Lepidoptera)

Identification: Damaged is caused by
caterpillars which are generally found in the
top portion of a cane. Caterpillars are creamy
white in colour and sluggish. The moths are
pure white in colour and carry a reddish tuff of
silken hairs at the tip of its abdomen.

Nature of damage: The first two broods of
this pest attacks on young plants before the
formation of the canes and infested plants
started dying. In subsequent broods, the pest
attacks the terminal portion of the canes,
causing bunchy tops. Damage by the third and
fourth broods may result in more than 25 per
cent reduction in weight and a decrease in the
quality of juice.

Management: April-October: In the month
of April to June cut the sugarcane plant from
the root, burry them and also destroy the egg
mass. April to first week of may spray in the
roots 150 ml chloropyriphos 20 EC in 400 L
water per acre and do light irrigation after that.
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If top borer attack is more than 15% in the end
of June, apply 13 kg carbofuran 3G or 8kg
phorate 10G along the row. If in the month of
May insect infestation is up-to 5% than use
any above insecticide for better management.

Root  borer, Emmalocera
(Pyralidae: Lepidoptera)
Identification: Fully grown caterpillars are
milky white in colour. Caterpillar does not eat
roots but they make the hole on upper surface
of root.

Nature of damage: This pest is primarily
destructive to young plants and the attack is
particularly severe from April to June. Plants
attacked after the formation of canes are not
killed, although and sugar content is reduced.
Management: Release of egg parasitoid,
Trichogramma chilonis @ 50, 000/ha at 10
days interval. Spray the crop with
Imidacloprid 200 SL in 250-300 L water on
the furrow with the help of knapsack sprayer.

depresella

Stalk borer, Chilo auricillus (Pyralidae:
Lepidoptera)

Nature of damage: In spring, when the pest
first appears on the ratoon crop, the late
“water-shoots” play an important role in
multiplication of insect. By the time the canes
are formed in August- September, 75 per cent
of them may be infested, the heavily manured
fields and soft varieties suffering more. The
lodged crop and waterlogged fields are also
more severely infested. The caterpillars have
the habit of boring into on internode after
another and moving from plants to plants. On
an average, it causes 16 per cent reduction in
cane yield.

Black bug, Cavelerius
(Hemiptera: Lygaeidae)
Nature of damage: On young plants, the
nymphs and adult suck cell-sap from the
central whorl. On the grown-up plants, they
prefer to feed within the leaf sheath and
varieties having broad and loosely attached
sheaths are preferred by this pest. The attacked
leaves become paler and also show holes after
feeding.

excavates

10
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Pyrilla or Sugarcane Leafhopper, Pyrilla
perpusilla (Hemiptera: Fulgoridae)
Identification: The leaf hopper is very agile
and jumps around in large numbers, making a
faint noise when a person walks through a
heavily infested field. The adult equally active
has a straw colored body with dark patches or
spots on the wings. At the front end it has a
snout like prolongation and prominent red
eyes.

Nature of damage: Succulent varieties of
sugarcane with broad leaves are preferred by
this pest but when it occurs in abundance, no
variety is spared. Owing to the loss of cell-sap,
the leaves turn pale yellow and shrivel up
later. Even the canes dry up and die when the
attack is very severe. The insects excrete a
thick transparent liquid, known as honeydew
which falls on the leaves and makes a good
medium for the growth of a black mould.
Therefore, in time, the leaves acquire a sticky
black appearance and the attacked crop can be
spotted from a distance. The black coating
interferes with photosynthesis and very less
food is prepared by plants. The existing
sugarcane sucrose in the canes is also used up
and about 35 per cent reduction in sugar yield
is not uncommon.

Management: (1) Sometimes leafhopper will
be attacked in April to June. To control this
pest spray 400 ml malathion 50 EC in 400 L
water per acre.

(2) July- November: Sugarcane leafhopper
becomes very destructive due to changing
environment. But at that mean time egg
parasitoid also present in the field. These egg
parasitoid to grow inner side of the leafhopper
egg. Due to this egg colour changes and
become brown, pink or black and they control
itself. These parasitoids are reared in
biocontrol laboratory located at Sonipat,
Shahabad, Meham and Jind sugar mills. If
these are not controlled by parasitoid than
spray with 400-600 ml Malathion 50 EC in
400- 600 L water per acre.

Whitefly, Aleurolobus
(Hemiptera: Aleyrodidae)

Identification: Nymph of the whitefly is oval,
black in color and has a silvery grey waxy

barodensis
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coating on the body. The adults are small
delicate, pale yellow and their wings have a
white mealy appearance, molted with black
dots. They flutter about briskly, but they are
not easily noticed in the field.

Nature of damage- Only the nymphs cause
the damage by sucking the cell-sap. Yellow
streaks appear on the attacked leaves and the
crop acquires a palish-green appearance. The
general vitality of the plants is reduced and the
quality and quantity of gur production is poor
because of subnormal crystallization of sugar.
Sugar recovery is reduced by about 15-25 per
cent. A black moulds on the honeydew
excreted by the pest and it interferes with
proper functioning of the leaves and renders
them unfit as fodder. A comparatively poor
crop with a thin stand is attacked more readily
than a well- manured and heavy crop.
Management: July-November:- Use 800ml
of malathion 50 EC or methyl demeton 25 EC
(Metasystox) or 600 ml dimethoate 30 EC for
spray in 400 ml water per acre. In this solution
add 10 Kg urea for greening the leaves
frequently.

Mealy-bug, Saccharicocus sacchari
(Hemiptera: Coccidae)

Natures of damage- Mealy-bugs are first
noticed in appreciable numbers when canes are
four month older and from then on, they
remain on the plants till harvest. Canes having
tight-fitting sheaths are more or less free from
attack, whereas a drought- affected crop is
more severely damaged. The bugs drain away
large amount of sap from the canes and befoul
them by their mealy secretions and honeydew.
A sooty mould develops on these secretions
giving a blackish appearance to the canes. It is
also suspected that the mottling disease of
sugarcane which is serious in certain parts of
India is transmitted by these bugs.

Mite, Oligonychus indicus (Acarina:
Tetranychidae)

Natures of damage- The mite feeds on plant
and suck the sap with its stylets. The male
insects feed rarely and the damage is done
mainly by the female insects and their nymphs.

11
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As a result of their feeding, the leaves turn red
and gradually dry up. Sugarcane varieties with
soft leaves are attacked more readily and
damage is noticed to the greater extent during
the pre-monsoon period.

Scale Insect

Identification: The adult female is sedentary
having no legs or wings and lives inside a
white covering or a white scale. The male is
minute and free living. It has special sharp
organ to penetrate the female scale covering.
Symptoms: Water logging, high temperature
and humidity favor buildup of scale insect
population. It spreads to new areas through
seed material. Scales usually establish on
internodes covered with leaf sheath. The
leaves of infested canes show signs of tip
drying and unhealthy pale green colour and
with  continued infestation turn yellow.
Desapping leads to non-opening of leaves turn
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yellow and finally dry up. Nodal region is
more infested than intermodal region. Infested
crop growth is stunted and the internodal
length is reduced drastically.

Management: This insect found only in
Sonipat and Faridabad districts and affects the
lower portion of sugarcane.

Following practices should be used during
December to March:

In the scale affected area pest act become
effective. Do not take seed from affected area
to unaffected area. For sowing to take healthy
setts or if use these infected seed than dip with
0.1 per cent of 20 ml malathion 50 EC + 10 L
water for 20 minutes. Do not give permission
to grow rationing crop. Burn the crop residue
after harvesting. At the lower portion of
sugarcane to separate the leaves 2-3 times-
when insect infestation start and when crop
become 6 -8 month old.

12
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INTRODUCTION

The rapid increase in labour cost and to ensure timeliness in
farm operation mechanization of traditional method of rice
transplanting is need of the hour. There is shorter window
period for rice transplanting, farmers are facing difficulty in
timely paddy transplanting. Traditional way of rice
transplanting is labor intensive and involves drudgery.
Mechanical rice transplanter is Cost effective and operation
friendly. It helps in maintaining soil physical properties and
is considered to be better from crop management and
productivity point of view. Raising mat type nursery in
frames or in fields is complex and labor intensive technique
and possibly one of the major constraints in adoption of
mechanical transplanting. Sometimes the plant population in
nursery is uneven which may affect the performance of the
transplanter. In spite of having an edge over the traditional
transplanting, adoption rate of mechanical transplanters is
low due to lack of knowledge in growing mat type nursery
(Guru et al., 2018). This article provides procedure and
guideline for preparation of mat type nursery for rice
transplanter.

Preparation of Mat type nursery:

For manual transplanting of rice, nursery was prepared in
field and for mechanical transplanting, mat type nursery was
prepared using seedling tray or seedling frame in field.
Proper care until the transplanting has been done. For manual
transplanting of 1 hectare land, 800 m? area was required for
nursery preparation (Patel et al., 2018). Assured water supply
and efficient drainage system is needed for good quality rice
nursery. Select the mat type nursery location having fertile
soil preferably medium type where irrigation water is
available and minimum transportation distance of seedlings
to the field.

13


http://www.agrospheresmagazine.com/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Available online at

ISSN: 2582 - 7022

@ Agrospheres:

e-Newsletter
The field should be 20 m away from tubewell
and trees to avoid shade, debris and damage by
birds. For nursery preparation selected area of
field should be ploughed twice followed by
two puddlings in weekly interval and levelled
by available power source i.e. animals, power
tiller or tractor preferably using laser guided
land leveller. There should be no stones or
other hard material in the soil mixture. After
preparation of land spread 50-60 gauge, 90 cm
wide polythene sheet with 1-2 mm diameter
perforations over it. Place one or more iron
frames having compartments of size
18x9.5x0.75 inch for Self-propelled single
wheel riding type transplanter, 18x12x.0.75
inch for self-propelled walk behind type paddy
transplanter and self-propelled 4 wheel type
paddy transplanter over the polythene sheet.
Number and size of compartments vary
according to machine specifications. Sprouted
seeds were uniformly spread over the surface
and in 20-25 DAS seedlings were pulled out
for transplanting. Polythene sheet weighing
350 gms spread to a length of about 20 meters
is sufficient for preparing seedlings for one
acre. Fill the soil from both sides in the frames
uniformly up to the top surface. About 10-12
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Fig. 1: Mat type nursery
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kg seed is sufficient to sow seedlings for one
acre Spread pre-germinated seed evenly in
each compartment to achieve uniform density
of 2-3 seeds per sg. cm. Cover the seeds by a
thin layer of soil and sprinkle water by hand
sprayer for proper setting of soil. Lift frames
and put these at the next place and repeat the
above procedure for sowing required number
of seedling mats. After sowing, irrigate the
field, but the flow of water for first 2-3
irrigations should be mild and level should be
uniform so that there is no damage to newly
formed mats. Care must be taken that mats are
always wet. The seedling mats become ready
after 20-25 days of sowing. For uprooting
seedling mats, drain the water from the nursery
field a few hours before uprooting and give a
cut with a sharp blade along the boundaries the
mat. For mat type nursery seedlings are
established in a layer of soil mix, arranged on
a firm surface i.e. Concrete floor/ polythene
sheets on field/ seedling trays. Seedlings are
ready for planting within 14-20 days after
seeding (DAS). For uprooting the seedling
mat, give a cut with a sharp blade along the
boundaries of the mat.

AR
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CONCLUSION

Imparting technical knowledge, ensuring
timely availability and encouraging custom
hiring may be some of the practical solutions
for increasing the rice area under mechanical
transplanting. Mechanical transplanting is fast
and efficient uses less labor and ensures timely
planting. Mechnical transplanting reduces
stress, work load, and health risks as compare
to the the manual transplanting. It also ensures
uniform spacing and plant density and
seedlings recover fast, tiller vigorously, and
mature uniformly.
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INTRODUCTION

Rice milling is the oldest and the largest agro processing
industry of the country. At present it has a turnover of more
than 25,500/- crore per annum. It processes about 85 million
tonnes of paddy per year and provides staple food grain and
other valuable products required by over 60% of the
population. Paddy grain is milled either in raw condition or
after par-boiling, mostly by single hullers of which over
82,000 are registered in the country. Apart from it there are
also a large number of unregistered single hulling units in the
country. A good number (60 %) of these are also linked with
par-boiling units and sun -drying yards. Most of the tiny
hullers of about 250-300 kg/h capacities are employed for
custom milling of paddy (NABARD, knowledge bank).
Apart from it double hulling units number over 2,600 units,
underrun disc shellers cum cone polishers numbering 5,000
units and rubber roll shellers cum friction polishers
numbering over 10,000 units are also present in the country.
Further over the years there has been a steady growth of
improved rice mills in the country. Most of these have
capacities ranging from 2 tonnes /h to 10 tonnes/ h.

Description of Rice Milling Operation:

After harvesting of Paddy, it is in raw form and cannot be
consumed by humans before necessary processing for
obtaining rice. Rice milling is the process followed to
remove hulls and barns from paddy grains to produce eatable
polished rice. The basic rice milling processes after
harvesting are as follows:
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Removing all impurities (big stones, soil particle) and unfilled grains from paddy

To improve the nutritional quality by gelatinization of starch inside the rice grain. It improves the

Drying To get optimum moisture level before milling

Pre Cleaning

De-stoning Separating small stones from paddy

Parboiling

(Optional) milling recovery percent during deshelling and polishing / whitening operation
Husking Removing husk from paddy

Husk Aspiration Separating the husk from brown rice/ unhusked paddy

Paddy Separation Separating the unhusked paddy from brown rice

Whitening Removing all or part of the bran layer and germ from brown rice

Polishing

Length Grading
Blending
Weighing and

polishing the exterior of the milled kernel

bagging

Rice mills can be widely divided in two
groups to serve local and international
market

1.

Rice mills to serve local market
Performance parameters are head rice
yield and operating cost

Indian companies making small & large
mills to fulfil the domestic need

Rice mills to serve export market
Performance parameters are capacity,
utility and appearance

Many foreign companies are concentrating
on manufacturing of highly sophisticated
rice mills for producing export quality rice

Traditional rice mill

Whole grain recovery is less

Excessive loss in the form of coarse and
fine broken

No paddy dryer used before milling to
obtain uniform and suitable moisture limit
of grains results in production of
inconsistent qualities of rice

Final product transferred manually add
dust particle which deteriorate the quality
of rice and increase the moisture content
results in less shelf life of rice

Loss of large portion of endosperm layers
The machines were non-commercial as the
output quality was low

Use of traditional and locally produced
non-standard fabricated items used for
milling operation

Mild steel usage in rice mill machineries
and corrosion of mild steel affected the
rice quality

Quality management systems were not
employed. There were no testing labs for
routine check-ups.
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Improving the appearance of milled rice by removing the remaining bran particles and by

Separating small and large brokens from head rice
Mixing head rice with predetermined amount of brokens, as required by the customer
Preparing the milled rice for transport to the customer

By product recovery is difficult because of
absence of aspiration system

No proper utilization of by-products of
rice

There wasn’t enough investment to buy
modern rice mill machinery (automatic
and semi-automatic) manufactured and
supplied by Japan & Germany.

It has also been observed that the location
of rice mills are confined to a few selected
production centres. Their development as a
village level agro processing unit is yet to
take a proper shape. In the absence of
village level rice milling unit, the farmers
have to travel great distances for milling
the rice. This leads to increased
transportation and handling losses.

Modernization and Up gradation of rice
mills

Rice mills must modernize to meet global
quality standards to meet out the domestic and
international demand. Some new technologies
need to be popularized in today’s milling
machines are:

Modern rice mill having capacity upto
150-330 T/day

Modern destoner technology completely
removes all the impurities of rice
Pneumatic rubber roll sheller technology
decrease 2-3 % broken rice as compare to
traditional huller

Colour shorter technology removes all
impurities from rice i.e. black rice, chalky
grain, and paddy if any

Old stone disk hullers, vertical cone
polishers have been replaced by emery-
coated cylinders, friction-type whitener
polisher, and dry & wet mist polishers
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Two-stage whitening process

Milled rice is now graded

Equipped with packaging machine results
in high quality rice grains with more
cleanliness and more shelf life

Equipped with complete safety for
electrical connections provides more
comfort to operators

Skilled operators, good paddy quality,
maintenance of machines set the tone for
high-quality outputs

Finish product evenness, silkiness, good
appearance with higher shelf life

Bran oil is one of the healthiest by-product
of rice, full recovery add extra income to
miller

Hygiene in rice processing

Optimum utilization of capacity man-
machine-system. If the capacity of rice
mill is more it is more economical viable
to run

Automated plants from Germany & Japan
are the new market trends

by adopting

modern processing technology

1.

Soft drying for high moisture paddy
(Patil & Singh, 2008)

Soft drying of paddy is quite a new
concept in which moisture transfer takes
place from raw paddy to dry husk utilizing
dry husk's hygroscopic character without
heat stress under normal temperature.

The running cost of soft drying is low
because no heat is required, only aeration
is done using high capacity blowers.

The process provides higher head vyield
because there is no heat stress to grain as
in sun drying or mechanical drying.

There is no cracking of grain during the
process. It is energy saving technique
because of no heavy mixing of paddy
during drying.

The drying of moistened paddy is
relatively simple as there is no quality
concern.

In the process, dry husks are likely to
absorb moisture from raw paddy.
Gradually, moisture contents of higher and
lower get balanced.

Bio polishing (Patil & Singh, 2008)
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Bio-polishing of the rice is done with
some selected multi-enzymes having the
catalytic properties to degrade the bran
layer of rice. The enzymes are the
selective biocatalysts, which are very
specific to their targeted reactants. Thus
through such processes the amount of by-
product yield is minimum.

The salient features of bio-polishing are no
loss in head rice yield, nutrient rich than
milled rice, fibre content more than milled
rice, with benefits of germinated brown
rice, softer with less cooking time than
brown rice, enzyme treated rice has been
found to have better shelf-life as compared
to the non-treated rice, enzymatically
treated rice possessed higher antioxidant
potential, free amino acids, crude fibre and
phenolics as compared to the non-treated
rice.

There are many benefits of bio-polishing,
such as mechanical damage to rice kernel
can be avoided, parboiling process can be
skipped, nutrient loss or weight loss can be
avoided, selective bio-polishing has helped
to retain the mineral with minor losses in
Magnesium, Iron and Zinc, while Calcium
content increased by 10%, enzymatic
treatment exhibited more positive effect on
water uptake ratio and volume expansion
ratio, less cooking time, and easier for
digestion.

Pnumatic rubber roll sheller technology
Dehusking using rubber roll shellers
reduces the risk of breaking the grain
because husk is pulled off almost at once
and pressure is applied by means of
resilient surfaces across the width of the
grain, where kernels, generally are much
more uniform than they are by length.

The process does not remove the internal
epidermis of the husk. Thus the deshelled
grains with their silver skin envelope are
protected against scratches and keep
longer and better while the silver skin and
the germ increases the quantity of bran
which is produced while whitening.

The improved rice mills have a better husk
and rice bran aspiration system. The same
prevents mixing of fine brokens with rice
bran. Therefore the quality of rice bran
obtained is better.

18



O\ Agrospheres:
7

Energy saving technology (Goel et al.,
2014)

Paddy cleaner blower operates throughout
the year and hence its system efficiency
should be analysed and improved

The hot water after soaking may be wasted
as a drain that represents enthalpy loss

The system efficiency of the de-husker,
pre-cleaner, dryer blowers should be site
specific

The polishers are having high rated
motors. A motor load survey should be
carried out.

Modern rice mill features

1.

Pre cleaner

High separating efficiency.

Easy alignment of motor with adjustable
sieves

Robust construction with low maintenance
requirements.

Destoner

No loss of grains with easy discharge of
stones

Very Low Maintenance with permanent
lubrication and easy access to sieves for
cleaning or replacement

Compact design requires less installation
space. In place of pulleys, belts, eccentric
bearings, etc vibratory drive can be used.
Husker

Advantages of decreased breakage, greater
aspiration efficiency and significantly
improved rubber roll life.

Paddy separator
Constant and
performance.
Compact design and large capacity to
minimize installation space.

Special outlets for rice inspection of
quality and flow

Easy Flow Adjustment

Rice whitener

Gentle milling of brown rice over a larger
milling surface to ensure a greater
Whiteness in a process

Quicker removal of bran from the screens
to improve performance of screens in a
continuous operation
Maintain  temperature
operation

stable separating

during milling
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This retains the good characteristics of rice
while it is milled gently

Fully automatic plant to maintain quality
of produce with minimum human energy
expenditure

Rice polisher

The surface of milled rice should be
smooth and clean to enhance commercial
value.

Removal of residual bran to gives rice a
longer shelf life

Milling rolls and screens are chosen to
minimize breakage of rice kernels

Suitable of wide varieties of rice

Rotary shifter

Shifting of milled rice efficiently and
accurately into 5 to 7 classes: large broken,
medium broken, small broken, tips, bran,
etc.

Wide Choice of Sieve Combinations
Completely Sealed Sieve Frame to prevent
dust from escaping the machine, which
ensures clean operation and improves
plant sanitation.

Length grader

Length graders are indispensable for
producing high quality products in rice
milling and seed cleaning plants, since the
broken or shorter grains that are more than
half the length of whole grain are difficult
to separate through sieving or thickness /
width grading.

The grains which are longer in length drop
out of the indents before they reach the
catch trough.

Colour Sorter

Higher Quality Sorting of grains removes
all impurities from rice i.e. black rice,
chalky grain, and paddy if any

Simple sorting control makes it easy for
operator to achieve maximum sorting
performance with minimum training
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INTRODUCTION

Coronavirus disease 2019 (Covid-19) has badly impacted the
economic activities as well as human lives all over the world.
The year 2020 has witnessed unrivalled turmoil of novel
covid-19 virus and the exponential rise in corona virus cases
compelled World Health Organization (WHO) to title this
outbreak a pandemic on 11™ march, 2020. The economic
impact of corona virus pandemic in India has largely been
disruptive. It has brought social and economic life at a
standstill leading to a steep fall in output i.e. minus 24.4%
during first quarter of 2020. Majority of the sectors have
been hit hard as domestic demand and exports plummeted
sharply. Thousands of micro, small and medium enterprises
have shut down leading to job loss of masses.

Notably India has been witnessing a pre-pandemic
slowdown as India’s GDP growth rate was 8.26% in 2016-17
and had fallen to 4.18% in 2019-20. This was due to
contraction of consumption and investment demand.
Furthermore, the pandemic has intensified the pre-existing
risk of economic downturn to new heights as it has triggered
twin economic shocks i.e. both demand and supply side
shocks simultaneously. The demand side shock involves
reduced investment due to increase in future uncertainty,
lack of effective demand for non-essentials, reduction in
consumption due to income loss, etc. while the supply side
shocks involves unavailability of labour for production due
to their restricted movements, closure of economic activity
due to nationwide lockdown during April-May, 2020.

The effect of covid-19 on agriculture sector was
likely to be low as it was largely insulated from the
countrywide lockdown due to its essential nature. This
facilitated uninterrupted harvesting of rabi crops and sowing
of kharif crops during the year 2020. The continued unabated
procurement of foodgrains enhanced the buffers and ensured
food security throughout the year.
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However, a significant impact was seen on the
transportation of agricultural goods thus
leading to high food inflation and adverse
initial impact on some major agricultural
exports. Further, a large number of farmers
who grew perishables also faced difficulty
amidst lokdown. The impact can also be seen
on allied sectors. As per reports, sales of
poultry sector reduced by 80% losing a
business of nearly X 1500-2000 crore daily.
Overall, the sector performed well by showing
a positive growth of 3.4% during both Q1 and
Q2 and 3.9% during Q3 of FY 2020-21.

The manufacturing sector was hit hard
due to pandemic induced lockdowns as it
showed a negative growth of 39.3% during Q1
of FY 2020-21. Millions of people lost their
jobs due to the shutdown of small scale
industries and new MSMEs. The nationwide
lockdown led to reverse migration of workers
from cities to villages and it was estimated that
around 6 lakh workers walked on foot and 10
lakh workers were in relief camps, who were
employed across multiple sectors. Moreover,
work from home culture reduced the scale of
operation thus affecting the quality, cost and
production volumes of the commaodities. The
uncertainties in the logistics, reduced demand
of transport fuels, and the lack of effective
demand due to disengagement of consumers
from buying processes by postponing the non-
essential purchases leads to adverse effect to
the manufacturing sector during the pandemic.
Major companies, young startups and fast
moving consumers goods companies have
reduced their operations. It was reported that
the construction related GVA and employment
reduced between 15 to 34 per cent and 11 to
25 per cent respectively when compared to
pre-crisis projections for FY21.

In terms of employment shock, contact
sensitive sectors like trade, hotel, transport,
tourism, etc. experienced a shock proportional
to the respective employment share, with
informal workers bearing a larger brunt. The
service sector was abysmally hit hard among
all sectors as it reported a negative growth rate
in all three quarters i.e. -47% (Q1), -15.6%
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(Q2) and -7.7% (Q3) of FY 2020-21. As per
reports, there was 20% reduction in domestic
travel and about 75% reduction in international
travel bookings. Hotel booking rates have also
declined from 70% to 20%. According to
IATO (Indian Association of Tour Operators)
estimates, the hotel, aviation and tourism
sector might have incurred a loss of about US
$85 billion due to travel restrictions.
Restaurant business was down by 30-35%
during the last year. The imports of electronics
from china dropped from 55% to 40% due to
the pandemic. The lockdown has also resulted
in reduced exports of raw materials like
organic chemicals, cotton, minerals fuels
resulting in substantial trade deficit for India.
The pharmaceutical industry has been on the
rise since the start of this turmoil. With a
market cap of US $55 billion at the start of
2020, it has been surging in India, exporting
recently launched Covaxin and Covishield
vaccines along with other generic drugs.

A massive impact on India’s economy
due to nationwide lockdown was increase in
unemployment to 23.52% in April 2020 and
caused a GVA loss of more than nine percent
during that month. During the lockdown, an
estimated 14 crores people lost employment
while a large number of people reported huge
salary cuts and more than 45% of the
households have perceived drop in income as
compared to the previous vyear. Under
complete lockdown, less than a quarter of
India's $2.8 trillion economic movement was
functional and approximately 53% of
businesses in the country were projected to be
significantly affected. The revised GDP
figures for Q1 (-24.4%) and Q2 (-7.3%) during
FY 2020-21 were worrisome indicating a
formal entry of Indian economy into technical
recession. However, the GDP for Q3 came out
to be positive i.e. 0.4% which indicates a ray
of hope under uncertain and gloomy economic
situation. Furthermore, the MoF (Ministry of
Finance) predicts a V-shaped recovery of
economic activity. The economic stimulus
package of ¥ 20 lakh crore worth 10% of
India’s GDP announced by Union government
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also helped in enhancing the effective demand
and carrying out essential constructional and
developmental work at a large scale.

The V-shaped recovery can be
attainable if recent national vaccination drive
of Covaxin and Covishield vaccines become
available to all sections of the society as it will
determine the pace of economic recovery.
Furthermore, the extent and effectiveness of
government’s policy stimulus measures will
determine the economic revival, as nation is
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preparing itself to move towards a new
normal. Moreover, the recovery in demand
aspects from consumer’s side will prove to be
a positive sign of opening up of economy. At
last but not the least, by adopting new
principles like shift towards localization, focus
on building of self reliant nation, supply chain
resilience and novel innovations will prove to
be a new path of recovery in this uncertain
situation.
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It helpful in maintaining physical, chemical and biological
properties of soil and recovers ecological balance of the
production system. A large percentage of residues are burnt
by farmers to clear field after harvesting for timely sowing of
succeeding crops. Labour shortage, high cost of its removal
and mechanized harvesting of crops are central reasons for
burning of crop residues. Crop residues burning causes
Open Access pollution, health issues, declining soil fertility, and GHG
emissions. Therefore, there is need of suitable management
of crop residues in the field conditions. Conservation based
system (CBS) of residue are more efficient than the
conventional practices (CP).

Reasons behind on-farm burning of crop residues
Farmers know about the adverse effects of on-farm burning
of residues. But, increased mechanization (combine
harvesters), declining livestock’s populations, long time
period for composting and no alternative which is
economical So, farmers had only option to burn the residues.

*Corresponding Author
Kapil Malik*
E-mail: kapilmalik017@hau.ac.in

Article History

Received: 8.03.2021 The combine harvesters in the country particularly in IGP
Revised: 19.03.2021 has increased from 2000 in year 1986 to over 10000 in year
Accepted: 26.03.2021 2010. Punjab, Haryana and Uttar Pradesh of the IGP have

about 75 percent area under combine harvesting. Major
This article is published under the reasons for increase in the use of mechanized harvesting are
terms of the Creative Commons high wages (harvesting season), labour shortage and

Attribution License 4.0.

uncertainty of weather. After using combine harvester,
nearly about 80 percent of the residues are left in the field as
loose straw which ends up by burnt on farm.
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Burning on farm provides easy and fast way to
clear the fields that requires for land
preparation and sowing of succeeding crop.

The time gap in between rice
harvesting and wheat crop sowing is only 15-
20 days. Therefore, in this short time, farmers
prefer to burn the all residue.

Competing uses of crop residues

1. Livestock feed 2. Compost making 3.
Energy source 4. Bio-fuel production 5. Bio-
methanation

6. Gasification 7. Biochar production

Crop residues management
strategies/option
Indian  agriculture is facing  various

challenges/problems viz; stagnating of net
sown area, climate change effect, deterioration
of land quality and reduction in per capita land
availability. The Major reason for degradation
of agricultural land is low soil C content.
Management  of crop residues  with
conservation agriculture (CA) is necessary for
sustainability of our Indian agriculture. Hence,
burning of residues need to reduce and utilized
them in improving soil health and also reduce
environmental pollution. Several
technologies/expertise are available for proper
use of crop residues in CA. There is need for
large scale adoption by low-skilled farmers.
Conservation agriculture is a viable option for
crop residue management.
e Minimizing soil disturbance
e Seeding of crop seed directly into soil
e Enhancing organic matter cover on soil
using cover crops

o Diversification of crops

CA-based resource conserving
technologies are laser land leveler, zero tillage,
DSR, crop diversification and raised bed
planting All technologies help in improve
organic C, enhance input efficiency and reduce
GHGs emissions. Sowing of a crop in the
residues of preceding crop (rice) is a major
problem which can solves by using turbo
happy seeder (THS), for direct sowing of seeds
in the residues. These machines are also helps
in conserving nutrients and  moisture,
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temperature

regulation. Following point should keep in
mind for management of crop residues.

1.

10.

11.

12.

13.

14.

15.

Development of inventories of crop
residue which area regional specific.
Satellite images collected for estimate the
amount of residues burnt.

Assessment of the quality of crop residues
and their suitability for off and on farm
uses.

Developing  simulation  models  for
prediction of impact of conservation
agriculture.

Enhancing rate of decomposition of
residues for in-situ incorporation of
residue.

Assessment of life-cycle of residue-based
CA through comparing with conventional
method of disposing residues

Optimizing residues use as source of
fodder for livestock system

Assessment  of  residue  retention/
incorporation suitability in different soil
and climatic conditions.

Development of appropriate farm machine
for collection, transportation and use of
crop residues as mulch on soil surface.
Modifying combine harvester to chop,
carries and deposit crop residues in the
field during sowing.

Developing and implementing legislation
on prevention and monitoring of on-farm
crop residues burnings through
punishment.

Developing the residues management
policy for each state for its various uses.
Supplying machineries for CA on subsidy
rates, promotes customer hiring services
and loans for purchase of implements.
Introducing carbon credit schemes to
benefit the farmers who follow CA for C
sequestration and GHGs mitigation.

Add CA component in soil health card for
best monitoring of crop residues burning
and its effects on soil health.
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16. Use crop residues as amendments and 17. Analyzing the socio-economic factor,
their use in agriculture like fertilizer or benefit cost ratio, and technical feasibility
amendment. of on and off farm residue uses.

2) Sowing of wheat with Happy Seeder in Rice residue
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INTRODUCTION

Wheat is one of the important staple foods worldwide.
Significant gains wheat production over the past 40 years has
resulted in a steady balance between supply and demand. On the
other hand, predict global growth in population rates and dietary
changes gives an idea about to increase production in upcoming
decades to meet this escalating demand. The essential component
to overcome this challenge is better and appropriate management
of fungal diseases, which is responsible for 15-20 percent yield
reduction per year. The major diseases of wheat that contribute
most to these losses are rusts, smut and the bunts. Other recently
emerges or unnoticed diseases viz; wheat blast and spot blotch
also threaten wheat production. The most important wheat
diseases and their symptoms caused by these diseases are present
below.

1. Loose Smut (Ustilago tritici (Pers.) E. Rostr.)- The normal
head tissue of plants infected by this disease is completely
replaced with the dark masses of fungal spores and giving the
heads a black powdery appearance. It is possible to notice the
heads damage by loose smut while much of the head is still
inside the boot. Only central stem of the head is left over after
the spore’s release. Maximum Spores are washing and blown
away by wind and rain and at harvest only bare spike remains. It
is seed-borne disease of wheat kernel and it can be controlled by
treating the wheat seed with various fungicides before planting.
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round in shape, and cause less tearing of the
leaf tissues than those caused by stem rust in
wheat. It is transmitted to other plant by wind
borne fungus spores. Foliar spray of fungicides
is effective in controlling this disease.

2. Leaf Rust (Puccinia recondita f. sp. tritici
Eriks. & Henn)- Small, orangish-brown
lesions are key features of leaf rust infections.
These blister lesions are very common on
leaves but can also appear on the leaf sheath.
Lesions caused by leaf rust are smaller, more

\

3. Stripe Rust/ Yellow Rust (Puccinia
striiformis var. striiformis Westend)-Stripe
rust causes yellow, blister-like lesions that are
arranged in stripes. The disease is most
common on leaves, but head tissue also can

develop symptoms when disease is severe.
Qutside the United States, this disease is
sometimes referred to as yellow rust. Genetic
resistance, foliar fungicides are effective in
controlling stripe rust.

4. Stem Rust (Puccinia graminis f. sp. tritici)-
Stem rust causes blister-like lesions on leaves,
leaf sheaths, and stems. Infection of glumes
and awns is also possible. The reddish-brown
spores of the fungus cause considerable tearing
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as they burst through the outer layers of the
plant tissues. Mature stem rust lesions are
more elongated than those of leaf rust. Genetic
resistance, foliar fungicides are effective in
controlling stem rust.
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5. Karnal Bunt (Neovossia indica)-Karnal
bunt is mainly a disease related to grains.
Either in partially or fully infected condition
the whole grain is converted into black powder
of bunt spores. In highly infected spikelets,
bunted grains form a greater angle with the
main axis and may fall to the ground. At the
beginning, the smut sorus is covered with a
membrane (pericarp) which, when it bursts,
releases black masses of spores that contribute

e-Newsletter www.agrospheresmagazine.com

to the bunt smell. The fungus produces
chemicals with a fishy odor, which sometimes
causes this disease to be referred to as
“stinking smut.” The spores may disperse with
air or may fall to the ground and thus the
inoculums is not limited to only fields but can
spread to distant places. The measures to
control Karnal bunt in the field are Resistant
varieties, Seed treatment with fungicides, Crop
rotation, Controlled irrigation etc.

6. Blast (Magnaporthe grisea (anamorph
Pyricularia grisea)- Symptoms are visible on
all plant parts. A seedling infection can result
in plant death. Foliar symptoms on young
leaves are elliptical lesions which vary in
shape and size on older leaves. The centres are
whitish to light brown with reddish-brown to
dark grey margins. On the lower side of the
leaf the lesions are dark grey due to
sporulation. The awns can have brown to
whitish discolourations. The spikes are straw-
coloured. Depending on the growth stage at

which infection takes place, the kernel
formation can be zero to normal. Kernels of
diseased plants are smaller, lighter and
shrivelled and are of low quality. Pyricularia
grisea is an air- and seed-borne disease. Seeds,
grasses, volunteer plants and plant debris can
be sources of inoculum. Fungicides that
provide complete control have not been
discovered so far. Some strobilurins and
triazoles can be applied during heading, but
they provide no control in susceptible
cultivars.

7. Powdery mildew (Blumeria graminis f. sp.
tritici) - Powdery mildew causes white lesions
on leaf sheaths and leaves. When disease is
severe, glumes and awns can also be infected.
Fungal growth is limited to outer plant
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surfaces and easily wiped away by rubbing the
finger across the affected areas. Mature lesions
may have dark and reproductive structures
mixed with the white and cottony growth of
the fungus. Disease can be both stubble borne
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and carried over on green bridge, so
management strategies include controlling

volunteer wheat, crop rotation to avoid stubble
borne infection and using foliar fungicides.

8. Flag Smut of Wheat (Urocystis tritici)-
This flag smut disease mainly affects the leaf
of the wheat. The greyish black linear sori
occur on sheath and leaf blades in between the
veins. In the early stage, the sori are cover
with epidermis and later it ruptures and
exposing the black spore mass. The infected

plant of wheat shows stunting growth, leaves
twisting and ultimately results in no ear head
formation. Grow resistant varieties, use
certified seeds, field sanitation, avoid late
sowing of crop, rogue out the affected plants
and destroy by burning are the best
management expertise in controlling it.

CONCLUSION
It is, without question, the case that diseases of
wheat provide a significant challenge to
maximize the wheat yields, now and into the
future. In this article, we have attempted to
briefly summarize the identification of some of
the most significant wheat diseases with
symptoms  photos currently threatening
production. We acknowledge that there are
many other diseases that also threaten
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production (e.g. Wheat Streak Mosaic, take-
all, bare patch, eyespot, crown rot etc);
however, space limitations restricted our
selection of diseases to currently considered to
have the greatest effect on yield. Although
clearly not exhaustive, this article provides a
reference point for colleagues, farmers and
plant pathology students to appreciate the
complexity of these diseases and to consider
them in a more holistic manner.
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INTRODUCTION

Distribution of water resources of India: Water is the
most basic resource to sustain the life on earth. It is a natural
resource, fundamental to life, livelihood, food security and
sustainable development. India has more thanl7 percent of
the world’s population, but has only 4% of world’s renewable
water resources with 2.6% of world’s land area. The total
surface flow, including regenerating flow from groundwater
and the flow from neighboring countries, is estimated at
1,869 cubic kilometers per year (km*/year), of which only
690 Km® are considered as utilizable in view of the constraints
of the present technology for water ~ storage and inter-state
issues. The Central Water Commission estimates the
groundwater resources at 418.5 kmP®/year. Part of this
amount, estimated at 380 km®/year, constitutes the base flow
of the rivers. The total renewable water resources of India
are therefore estimated at 1,907.8 km®/year.

Water related disputes : With a growing population and
rising needs of a fast developing nation, availability of water
is coming under severe strain. Many international as well as
intra national conflicts owe their origin to water sources.
Baghlihar project, Kishanganga project etc. are often
discussed in India Pakistantalks, sharing of water of Teesta
River is discussed in India Bangladesh talks, and India is
also concerned with China’s plan to divert the water of
Brahmaputra River. Within India also, states like Tamil
Nadu and Karnataka, Punjab Haryana and Rajasthan comes
at loggerhead for water sharing issues.

Significance of effective water management: Most of the
water disputes are due to its unequal distribution and lack of a
unified perspective in planning, management and use of
water resources.

Large parts of India have already become water
stressed due to rapid growth in demand for water due to
population growth, urbanization and changing lifestyle pose
serious challenges to water security.
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The problem is more intensified due to wide
variations in availability of water, which may
increase substantially due to climate changes,
causing more water crisis and incidences of
water related disasters, i.e., floods, increased
erosion and increased frequency of droughts
etc. Climate change may also increase the sea
levels. This may lead to salinity intrusion in
ground water aquifers / surface waters and
increased coastal inundation in coastal regions.
Access to safe drinking water still continues to
be a problem in some areas. Skewed
availability of water between different regions
and different people in the same regions is has
the potential ofcausing social unrest.

Causes of water  mismanagement:
Inequitable  exploitation of groundwater
without any consideration to its sustainability
is causing its over-exploitation in several areas
Inter-State, inter-regional disputes in sharing
of water hamper the optimum utilization of
water through scientific planning. The existing
water resources infrastructure is not being
maintained properly resulting in under-
utilization of available resources. Growing
pollution of water sources is affecting the
availability of safe water besides causing
environmental and health hazards

Measures for effective water management :
At present the water consumption in India is
about 750 km®/year for all the applications,
viz. agricultural, industrial, domestic and
commercial. Therefore the any water
management in India must be holistic in nature
where Centre, the States and the local bodies
(governance institutions) must ensure access to
a minimum quantity of potable water for
essential health and hygiene to all its citizens,
available within easy reach of the household
through proper planning, development and
management of water resources which need to
be governed by national perspectives on an
integrated and environmentally sound basis,
keeping in view the human, social and
economic need. Large water supply schemes to
meet the urban as well as rural needs of water
for both irrigation and drinking, and piped
water supply schemes for drinking water are
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need of the hour. Governance through informed
decision making is crucial to the objectives of
equity, social justice and sustainability.
Application of 3R principle by treatment of
domestic/industrial effluents and recycling of
usable water for irrigation and commercial
purposes thereby diverting the water used in
these areas for domestic consumption can
prove an effective water management strategy.
Employment of modern irrigation techniques
like drip irrigation, sprinkler irrigation are
found to be more efficient one where wastage
of water is minimum.

Water conservation practices like rain
water harvesting and artificial recharge of
ground water sources should be employed at
local level. It must be made compulsory for all
new building and the government buildings.
Government provides subsidy to the farmers
for purchasing tube wells. The excessive use
of tube wells is leading to fast depletion of
ground water. At least in wurban areas
government may impose an extra levy on
extracting ground water. Declining ground
water levels in over-exploited areas need to be
arrested by introducing improved technologies
of water use, incentivizing efficient water use
and encouraging community based
management of aquifers. In addition, where
necessary, artificial recharging projects should
be undertaken so that extractionis less than the
recharge. This would allow the aquifers to
provide base flows to the surface system, and
maintain ecology.

An effective mechanism should be
established at national level and within each
State to amicably resolve differences in
competing demands for water amongst
different users of water, as also between
different parts of the state. Regular training
and academic courses in water management
should be promoted. These training and
academic institutions be regularly updated by
developing infrastructure and promoting
applied research, which would help to improve
the current procedures of analysis and
informed decision making in the line
departments and by the community. A general
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awareness about water management is needed
to be created and the community must
proactively involve itself in the conservation
of most vital resource of earth for its
sustainable development. Decision support
systems are required to be developed for
planning and management of water resources
project.

Approaches foe sustainable water resource
management:

Rainwater harvesting: Rainwater harvesting
is the accumulation of rainwater from rivers or
roofs and its storage in a deep pit for reuse on-
site, rather than allowing it to run off.
Rainwater canbe collected from rivers or roofs,
and in many places, the water collected is
redirected to a deep pit (well, shaft, or
borehole), a reservoir with percolation, or
collected from dew or fog with nets or other
tools. Its uses include water for gardens,
livestock, irrigation, domestic use with proper
treatment, indoor heating for houses, etc. The
harvested water can also be used as drinking
water, longer-term storage, and for other
purposes such as groundwater recharge.
Rainwater harvesting provides an independent
water  supply during regional  water
restrictions.

Watershed Management: Watershed
management is the study of the relevant
characteristics of a watershed aimed at the
sustainable distribution of its resources and the
process of creating and implementing plans,
programs, and projects to sustain and enhance
watershed functions that affect the plant,
animal, and human communities within the
watershed boundary. Features of a watershed
that agencies seek to manage include water
supply, water quality, drainage, storm water
runoff, water rights, and the overall planning
and utilization of watersheds. Landowners,
land use agencies, storm water management
experts, environmental specialists, water use
surveyors and communities all play an integral
part in watershed management.

Effluent treatment: Effluent treatment is the
process of removing contaminants from
wastewater, primarily from household sewage.
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Physical, chemical, and biological processes
are used to remove contaminants and produce
treated wastewater (or treated effluent) that is
safer for the environment. A by-product of
sewage treatment is usually a semi-solid waste
or slurry, called sewage sludge. The sludge has
to undergo further treatment before being
suitable for disposal or application to land.
Water resource management: It is a concept
which emphasize policies and strategies.
Contributions examine planning and design of
water resource systems, and operation,
maintenance and administration of water
resource systems. Coverage extends to these
closely related topics: water demand and
consumption applied surface and groundwater
hydrology; water management technique
simulation and modeling of water resource
systems; forecasting and control of quantity
and quality of water; economic and social
aspects of water use; legislation and water
resources protection.

CONCLUSION

Owing to current rate of population growth,
India could well have the dubious distinction of
having the largest number of water-deprived
persons in the world in the next 25 years if the
available resources are not managed
judiciously and with care. It is estimated that
by the year 2050, half of India’s populationwill
be living in urban areas and will face acute
water problems. Furthermore, there are serious
inequities in the distribution of water.
Consumption of water ranges from16 litres per
day to 3 litres per day depending on the city
and the economic strata of the Indian
consumer. Governments play and will
continue to play a critical role in rural
development and resource management.
Governments define the legal, policy and
institutional frameworks within which water
resources are managed and rural economies
and societies function. If every State adopts
strategy to tap rain water, scarcity would be a
matter, forgotten. Hence Water resource
management is essential, not only in India but
around the globe.
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INTRODUCTION
Subsidy:-  Anagricultural  subsidy (also  known an
agricultural incentive) is agovernment incentive paid
to farmers,  agricultural ~ organizations  and farms to
supplement their income, manage the supply of

agricultural commaodities, and influence the cost and supply
of such commaodities. Govt. of Haryana under Department of
Horticulture is providing farmers various subsidies to
encourage cultivation of Horticulture crops (Fruits,
Vegetables, Flowers and Protected cultivation).

Horticulture:- The branch of agriculture dealing with
garden crops, generally fruits, vegetables, and ornamental
plants.

Integrated Horticulture Development (IHD):- IHD is
a Horticulture scheme implement by Department of
Horticulture, Haryana to promote cultivation of Horticulture
crops and to increase farmer’s income. A list various
subsidies which a farmer can take from Horticulture
department are listed below:

Sr Unit cost Rate of Amount of Area
No- Component Unit (Rs.) assistance| assistance limit
’ ’ (%) (Rs.) in Ha
1. Hybrid Vegetable Ha 50000/- 40 20000/- 2
cultivation
2. Plastic Mulching Ha 32000/- 50 16000/- 2
3. Bamboo Stacking Ha |156250/- 50 78125/- 1
in vegetables crops
4. Plastic tunnels Sgm 60/- 50 30/- 10000
Sgm
5. Promotion of IPM Ha 4000/- 30 1200 2
6. Promotion of INM Ha 4000/- 30 1200 2
Tissue Culture Date Ha 405600 75 304200 1
Palm (8m*8m)
8 Pomegranate Ha 48000 75 36000 4
(5m*5m)
9 Pheromone/Sticky Ha 4000 75 3000 4
traps
10 Bee Hives Box 2000 45 900 50
11 Bee Colonies Colonies| 2000 45 900 50
12 Iron stacking Ha 352500 50 176250 1
13 Packing material for Box 27 50 13.50 5000
Strawberry
14 Mushroom  (other Tray 300 50 150 100
than Button
Mushroom)
15 Soluble Fertilizer Ha 10000 50 5000 2
16 Mobile Retail Van Van 800000 65 520000 1
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General Guidelines and Eligibility Criteria
for availing assistance:

Norms and guidelines would be as per the
GOl and State guidelines and norms fixed
and issued time to time.

The applicants have to submit an
application (in prescribed Performa) to
the concerned HDO/DHO for getting
subsidy under the component for which he
is interested.

Only those Farmer &Jor
entrepreneur  having  land
ownership in Haryana State

shall be eligible and in case of

non- ownership of land lease
agreement for one year for one

year crops and twenty years

for orchards.

Farmers who have taken assistance from
any scheme of State or Govt. of India up
to prescribed limit shall not be eligible for
assistance under the scheme.

Minors are not eligible.

Beneficiary should not be repeated.

Only one member from a family can take
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max amount of assistance on one ration
card.

Document Check List for Application:-

Application duly filled-in with photograph

(hard copy) or online registration
(POLYNET and MINET).
Aadhaar Card

Bank Detail (Beneficiary Name, Bank
Name, IFSCcode, Account No.)

Ration Card/ Electricity Bill (Any one)
Land record.

Patwari Land verification
Jamabandi/ Fard.

Scheduled caste certificate.
Lease agreement.

report or

Where to apply: - Offline at concerned
Horticulture Department at block level or
apply online at
http://hortharyanaschemes.org.in/

benefits of these financial

Thus, Farmers should tap the potential
assistance as

provided by government in order to make
agriculture as a profitable enterprise.
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INTRODUCTION

Parthenium hysterophorus L. which is commonly known as
congress grass is a problematic weed of Asteraceae family. It
is posing a serious threat to crop cultivation and also to
human and animal health. It is native to Tropical America
but now it has widespread in India, Africa, China, Vietnam,
Pacific Islands and Australia. In India, it was first recorded in
1810 in Arunachal Pradesh and Nagaland and in Pune in
1955. By 1972, it has spreaded in every state of India. In
general, the overall spread in terms of density and infestation
level is that it is highest in Andhra Pradesh, Bihar,
Chhatisgarh, Delhi, Haryana, Karnataka, Maharashtra,
Madhya Pradesh, Punjab, Tamil Nadu and Uttar Pradesh.
Congress grass has now achieved the status of the countries
“Worst Weed” because of its allelopathic effects on
agricultural crops and harmful effects on people and animals.
During the 1980s, congress grass used to be considered a
weed of rainfed fallow and wasteland but now it has become
a weed of every crop.

Morphology of Congress grass

Congress grass is annual herb with a deep tap root and an
erect stem that becomes woody with age. With the time, it
develops many branches in its top half and may eventually
reach a height of 2 m under favorable conditions. The leaves
are pale green in color, deeply lobed and covered with fine
soft hairs. The flowering starts 4 to 8 weeks after
germination and it continues until the plant death. The
flowers are small creamy white occur on the tips of the
numerous stems. Each flower is having 4-5 black seeds that
are wedge-shaped, two mm long with white scales. A single
plant can produce 15000- 100000 seeds and these seeds can
spread from one place to another by different dispersal
mechanisms.
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Impact of Congress grass on agriculture
production

The congress grass is having severe negative
impacts on pastures and forage crops. It has
been reported that that infestation of congress
grass reduced the forage production by up to
90%. It strongly competes with the crops like
sunflower and sorghum and resulted in lower
yield. It affects the nodulation process in
legumes by inhibiting the activity of nitrogen
fixing and nitrifying bacteria viz., Rhizobium,
Actinomycetes, Azotobactor and
Azospirillum. It was reported to cause yield
losses of up to 40% in several crops. Its pollen
through dispersal mechanisms can inhibit the
fruit setting in crops like tomato, brinjal,
beans, capsicum and maize when the pollen
grains are deposited on the stigmatic surfaces.
This weed acts as an alternate host for many
diseases caused by viruses and also for insects
like mealy bug in crop plants.

Management of Congress grass

It is of major importance to control P.
hysterophorus in time before spreading,
because of its negative impact on natural and
agro eco-systems. There are different mehods
to control this weed. The different approaches
include manual, mechanical, chemical and
biological control. Manual and mechanical
approach consists of uprooting or hoeing the
plants out. This approach is usually neither

very effective nor economical because of the
rapid re-growth requiring repeated removals
for its long control. Further, it is not easy to
get labor for congress grass uprooting as they
fear about the ill effects caused by congress
grass. Chemical method includes application
of herbicides to kill the congress grass. This
method is gaining popularity in India due to its
timely and effective control. In this method the
time of application of herbicide is most
important. The herbicides should be applied
before flowering and seed setting. The
herbicides should be selected based on their
availability and recommendation by state
agricultural university. The biological method
of weed control is most cost-effective,
environmentally safe and ecologically viable
method. The different types of insects and
pathogens can be used in biological control.
The leaf-feeding beetle  Zygogramma
bicolorata and the stem-galling moth
Epiblema strenuana are widely used in several
countries including India to manage the
congress grass. Before the introduction of any
biological agent, host specific test are to be
conducted for the safety of crops. The
mulching can also be used for smothering the
P.  hysterophorus by restricting the
photosynthesis. Also mulching helps in
conserves  moisture, maintains  surface
temperature and improves the soil quality.

Parthenium hysterophorus
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Zygogramma bicolorata beetle
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INTRODUCTION

CSA technologies adaption cum mitigation under exposing
of changing climate in the ways of water, nutrient, energy,
weather, knowledge smart practices enhance the productivity
of agricultural products. Adaption of CSA techniques up
scaling be productivity of crops specially exposing of
changing climate. CSA may be defined as an approach for
reorienting agricultural development under the new realities
of climate change. Another words “agriculture that
sustainably increases productivity, enhances resilience
(adaptation), reduces/removes GHGs (mitigation) where
possible, and enhances achievement of national food security
and development goals”. The goal of CSA is productivity,
adaptation, and mitigation as the three inter linked pillars
necessary.

Concept: Agriculture is at the intersection of three major
challenges in the context of climate change (Saini et. al.
2009)

1. There is strong need to produce 60 % more food by
2050.

2. This increase in production need to occur even as the
climate change are becoming more aggressive to
crops, livestock and other systems globally.

3. The agriculture sector contributes 19-29 % of global
greenhouse gas emissions, and would need to reduce
emissions significantly in order to achieve the global
goal of limiting warming.

CSA is based on 3 pillars:

Productivity: CSA aims to sustainably increase agricultural
productivity and incomes from crops, livestock and fish,
without having a negative impact on the environment.
Adaptation: CSA aims to reduce the exposure of farmers to
short-term risks, while also strengthening their resilience by
building their capacity to adapt and prosper in the face of
shocks and longer-term stresses. Particular attention is given
to protecting the ecosystem services which ecosystems
provide to farmers and others.
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Mitigation: Wherever and whenever possible,
CSA should help to reduce and remove
greenhouse gas (GHG) emissions. This implies
that we reduce emissions for each calorie or
kilo of food, fiber and fuel that we produce.
That we avoid deforestation from agriculture
and that we can management of soils and trees
in ways that maximizes their potential to acts
as carbon sinks (storage) and absorb CO, from
the atmosphere source.

Key characteristics of CSA

1. CSA addresses climate change: To
consider climate change for planning and
development of sustainable agricultural
systems is the attribute of CSA.

2. CSA joins multiple goals: CSA have
three main goals i.e. increased agriculture
productivity, enhanced resilience
(adaption) and reduced (mitigation) GHGs
emissions. So, trade-offs need to be made
when implement CSA.

3. CSA maintains ecosystems services:
Ecosystems provide farmers with essential
services, such as clean air, water, food and
materials. It is clear that CSA interferences
do not contribute to their degradation.

4. CSA has multiple entry points at
different levels and is context specific:
CSA has multiple entry points, ranging
from the development of technologies and
practices to the embellishment of climate
change models and scenarios, information
technologies, and the strengthening of
institutional and  political  enabling
environments etc.

5. CSA encourages women for their
participation and engages marginalized
groups: To achieve food security goals
and enhance resilience, CSA approaches
must involve the poorest and most
vulnerable marginalized groups. Because
marginal farmers are more vulnerable to
the climate change, so, they are most
likely to be affected by climate change.

Dimensions of Climate Smart Agriculture
Distinctions can be made between capital
saving (seed, chemicals fertilizers and
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pesticides, labor saving, quality improving,
and risk reducing innovations. Another way of
distinguishing innovations is according to their
form, e.g. technological, managerial and
institutional innovations.  Technological
innovations are embodied in new machinery
and can be further divided into mechanical
(e.g. tractors, -cultivator, and combiner),
biological (e.g. seeds, planting materials) and
chemical (e.g. fertilizers, herbicides and
pesticides) innovations.

Water- smart:

The efficiency of water use can be
significantly increased through the adoption
(resilience)  of  information intensive
management practices that optimize the timing
and amounts of application of inputs
(fertilizers,  herbicides and  pesticides.
Rainwater harvesting (RH), drip irrigation
(DI), laser land levelling (LLL), and furrow
irrigated raised bed system (FIRBS), SRI
technology and direct seeded rice (DSR).

Energy-smart

Energy is needed in all goals along the agro-
food chain in the production of crops,
horticulture,  aquaculture, livestock and
forestry products; in post-harvest operations;
in food storage and processing; in food
transport and distribution; and in food
preparation.  Directly energy are including
electricity, mechanical power, solid, liquid,
coal, woods and gaseous fuels. Indirect energy
related to the other hands, refers to the energy
required to manufacture inputs such as
machinery, farm equipment, fertilizers,
herbicides and pesticides.

Zero Tillage/Minimum Tillage (ZT/MT)
Some effective residue management solutions
retain plant residues and practices that
minimally disturb the soil. In addition to
potential increases in soil organic carbon and
subsequently increased water infiltration and
storage within the soil, effective crop residue
management can dramatically decrease soil
erosion through the protection of the soil
surface from rainfall (Lal, 1997; Kumar et.al.
2018Db).
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Carbon-smart

Mixed crop livestock management systems, in
which crops and livestock are established on
the same farm, are the backbone of
smallholder production in the developing
countries of the tropics (Herrero et. al. 2010).
It is estimated that they cover 2.5 billion
hectares of land globally, of which 1.1 billion
hectares are rainfed arable lands, 0.2 billion
hectares are irrigated croplands, and 1.2 billion
hectares are grasslands (Haan et. al. 1997).

Weather-smart:

According to (WMO, 2011) weather is the
state of the atmosphere at a given time and
location with respect to variables such as
temperature, rainfall, wind speed, and
barometric pressure. Climate refers to average
weather in terms of the mean and its variability
over a certain time-span and a certain area.
Climate change is a change in the climate that
persists for an extended period of time (WMO,
2011). Climate smart housing for livestock
(CSH), Pradhan Mantri Fasel Bimayojna
(PMFBY), weather based crop agro advisory
(CA) and crop insurance (ClI).

Knowledge-smart:

Universities, research institutions, extension
workers and NGO’s are in a good position to
bring different stakeholders together, such as
farmer communities, corporate organizations
and government, including its agencies.
Knowledge sharing and network platforms can
take the form of master farmer and farmer
field schools.
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INTRODUCTION

Past strategy for development of the agriculture sector in
India has focused primarily on raising agricultural output and
improving food security. That result into 45 percentincrease
in food productionper person along with make India self-
sufficient infoodand exporting country. The strategy did not
recognize the need to increase farmers' income and any
measure to endorse farmer welfare. This cause the farmer’s
income remainsat low level.Low income along with
deteriorating disparity between farmer income and non-
agricultural person build reason for agrarian distress in the
country. The country also witnessed increase in the farmers
suicides during 1995 to 2004 era due to losses from farming
system ad low returns are important factors for this. Due to
this, cultivators, particularly younger age group were force
toleave farming that has serious effects on the future of
agriculture in our country. Therefore, the goal of doubling
farmers' income by 2022 is requires farmers welfare
movement, agrarian distress reduction, equal status and
income. Strong processesare needed to increase farmers'
income within agriculture system as well as outside. The
major sources of growth within agriculture sector are:

a) Improvement the crops productivity

b) Resource use efficiency or saving the cost of

cultivation

c) Increase the cropping intensity of field

d) Diversification to high value crops

e) Improving trade

Strategy for improving Farmers’ income
e Reducing Costs through Low Input Agriculture
(L1A)
Reducing the costs without compromising the output can
increase the income. Applicationof overdose of fertilizers
and pesticides by farmers, use low external input, adopt
sustainable agriculture.
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Enhancing production through yield

Increase

Yield of crops can increase by minimize crop

losses especially due to attacks of pests and

diseases and secondly, improve productivity of
crops which help in more revenues generate.

Reducing the number of stored grain pests:

To control pests in a storage warehouse the

following steps must be followed
a) Monitoring
b) Identification
c) Control
d) Importance of Integrated Pest

Management:

1. For obtaining higher yields of any crop,
chemicals play a significant role if use
them in judiciously way to increase
benefits and minimize its effect on non-
targeted species which could play a

important  role in improving farm
productivity and doubling  farmers
incomes.

2. Integrated Pest Management (IPM) is the
modern approach to undertake a step-by-
step method in ensuring good crop health.
It ensures crop quality, decrease pest
infestations,  reduced the potential
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problems of pest resistance and increases
consumer confidence.

3. IPM is a big part of the solution which
includes safe and quality food production
conserves non-renewable energy and
improves farmer livelihoods.

4. It reduces amount of broad-spectrum
pesticide that is used in the environment

5. It also minimizes the chances of pests
developing resistance towards the specific
pesticide and curtails the health related
risk to humans.

6. IPM which includes the cultural,
mechanical and biological methods of pest
and advocates the need based judicious
use of pesticides during cropping.

7. Integrated Pest Management is an
environment and ecological friendly
approach for managing pest problems.

Therefore, to secure the future of agriculture in
India and to strengthen the livelihood of
farmers, IPM is one of the crucial measures
which helps in enhance income of farmers
through reducing cost of production and
increasing production by maintaining the food
quality and environment.
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INTRODUCTION

To assess nutrients deficiency in plants, most agriculturists
primarily depend on visual symptoms, soil analysis and plant
tissue analysis. The seventeen essential plant elements are
carbon (C), hydrogen (H), oxygen (O), nitrogen (N),
phosphorus (P), potassium (K), calcium (Ca), magnesium
(Mg), sulphur (S), iron (Fe), zinc (Zn), manganese (Mn),
copper (Cu), boron (B), molybdenum (Mo), chlorine (CI)
and nickel. Carbon, hydrogen, and oxygen are obtained from
air and water. Nitrogen, phosphorus, and potassium are
derived from general fertilizers. Calcium, magnesium, and
sulphur are variously derived from calcium carbonate
(limestone), calcium hydroxide (hydrated lime), dolomite
(calcium and magnesium carbonate), epsom salts
(magnesium sulphate), elemental sulphur, and sulphate salts.
Iron, zinc, manganese, copper, boron, and molybdenum are
derived from minor element formulations, including soluble
foliar fertilizers.

Generally, a nutrient deficit arises as a result of low
soil nutrient levels. However, prevailing environmental
conditions, soil properties, growth conditions and root
diseases can restrict nutrient uptake and induce deficiencies
in crops even if soil nutrient levels are estimated sufficient
for optimum vyield. For example, low or high soil pH, soil
compaction and overly wet or dry soil may prevent nutrient
uptake. A helpful diagnostic method to diagnose nutrient
deficiency in crops is by visual examination of symptoms.
However, this tool does not always provide a definitive
diagnosis of the nutrient status of the plant. Keep in mind
other conditions are capable of causing symptoms that
closely mimic those of nutritional deficiencies. To counter
this, visual signs should be corroborated with plant tissue and
soil testing, and review of the background of nutrient
applications to the field. Adequate knowledge of visual
symptoms and tissue testing can help direct corrective
actions in-season or preventive action in the following
season to avoid yield loss.

Symptoms associated with deficiency can take many
forms including chlorosis, necrosis and irregular
development. Chlorosis occurs when the production of
chlorophyll is reduced which results in a yellow to pale green
leaf colour.
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Nitrogen (N), magnesium (Mg), sulphur (S),
and iron (Fe) are nutrients that play important
roles in chlorophyll development and function;
thus, their deficiencies tend to trigger
chlorosis. Next is W 976 necrosis, which
happens when the plant tissue dies. Necrosis is
generally associated with N, phosphorus (P),
and potassium (K) deficiencies. Abnormal
growth occurs when insufficient quantities of a
nutrient in the plant inhibit cell elongation and
replication resulting in stunted growth,
deformation or crinkled leaves. Where the
symptomology occurs on the plant depends on
the mobility of the nutrient inside the plant.
Plant nutrients may be categorised as mobile
or immobile within the plant. Mobile nutrients
such as N, P, K and Mg can be translocated
from the older leaves to the growing plant
sections. Hence, deficiency symptoms appear
to show on older, lower leaves. On the other
hand, immobile nutrients like Calcium (Ca),
Sulphur (S), and most micronutrients have
restricted mobility within  plants and
deficiency symptoms occur in younger, upper
leaves. Since plant nutrients can be mobile or
immobile, it is important to understand how to
sample tissue correctly for accurate results.

Sampling an older leaf or trifoliate can result

in the mobile nutrient concentration being

falsely low. Sampling a younger leaf or
trifoliate can cause mobile nutrient results to
be too high.

Visual assessment of nutrient stress
should be used only as a complement to other
diagnostic methods (i.e., soil and plant
analysis) (i.e., soil and plant analysis). Nutrient
deficiency symptoms can be listed as follows:
1. Complete crop failure at the seedling

stage.

2. Severe stunting of plants.

3. Specific leaf symptoms appearing at
different times throughout the season.

4. Internal anomalies such as clogged
conductive tissues.

5. Delayed or irregular maturity.

6. Obvious yield variations, with or without
leaf symptoms.

7. Poor quality of crops, including
differences in protein, oil, or starch
content, and storage quality.

8. Yield differences detected only by careful
experimental work.
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Each symptom must be linked to some role of
the nutrient in the plant. A given nutrient can
have many roles, which makes it difficult to
understand the physiological explanation for a
specific deficiency symptom. For example,
when N is deficient, the leaves of most plants
become pale green or light yellow. When the
quantity of N is restricting, chlorophyll
production is decreased, and the yellow
pigments, carotene and xanthophylls are seen
by a number of nutrient deficiencies formed
such as pale green or yellow leaves, and the
deficiency must be further linked to a specific
leaf pattern or position on the plant.
Precautions in interpreting nutrient
deficiency

Apparent visual impairment symptoms can be

caused by several causes other than a

particular nutritional stress. Precautions in

understanding  nutrient  deficiency  signs
include the following:

1. The visual symptom may be caused by
more than one nutrient. For example, N-
deficiency symptoms may be identified,
although S may also be deficient and its
symptoms may not be readily apparent. B
deficiency is accompanied by a red
coloration of the leaves near the growing
point when the plant is well supplied with
K. on the other hand, when the K content
is low, yellowing of alfalfa leaves occurs.

2. Deficiencies are actually relative, and a
deficiency of one nutrient may be related
to an excessive quantity of another. For
example, Mn deficiency may be induced
by adding large quantities of Fe, provided
that soil Mn is marginally deficient. Also,
at a low level of P supply, the plant may
not require as much N compared to normal
or adequate P. In other words, once the
first limiting factor is eliminated, the
second limiting factor will appear
(Liebig’s law of the minimum).

3. It is often difficult to distinguish among
the deficiency symptoms in the field, as
disease or insect damage can resemble
certain micronutrients deficiencies. For
example, leaf hopper damage can be
confused with deficiency in alfalfa.

4. A visual symptom may be caused by
more than one factor. For example, sugars
in corn combine with flavones to form
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anthocyanins (purple, red, and yellow
pigments) and their accumulation may be
caused by an insufficient supply of P, low
soil temperature, insect damage to the
roots or N deficiency.
Nutrient deficiency signs occur soon when the
nutrient supply is so poor that the plants can
no longer function properly. In such situations,
it would have been profitable to have applied
fertilizer long before the symptoms appeared.
If the signs are observed early, it may be
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corrected during the growing season. Since the
goal is to bring the limiting nutrient into the
plant as quickly as possible, with some
nutrients and under some circumstances this
can be achieved with foliar applications or side
dressings. Usually the yield is reduced below
the quantity that would have been produced if
sufficient nutrients had been available at the
beginning. However, if the issue is correctly
diagnosed, the deficiency can be corrected the
following year.

Table 1: Generalized Visual Leaf and Plant Nutrient Element Deficiency and Excess Symptoms

Element/status Visual symptoms

Deficiency Appear first on older (lower) leaves. V-shaped yellowing starting from the tip and progressing down the
midrib towards the base of the leaf.

Light green leaf and plant colour with the older leaves turning yellow, leaves that will eventually turn
brown and die. Plant growth is slow; plants will be stunted, and will mature early.

Excess Plants will be dark green in color and new growth will be succulent; susceptible if subjected to disease and

Nitrogen (N) insgct infe.station; and subjected to drought stress, plants will easily lodge. Blossom abortion and lack of
fruit set will occur.

Ammonium Plants fertilized with ammonium-nitrogen (NHs;- N) may exhibit ammonium-toxicity symptoms, with

toxicity carbohydrate depletion and reduced plant growth. Lesions may occur on plant stems, there may be a
downward cupping of the leaves, and a decay of the conductive tissue at the base of the stem with wilting
of the plants under moisture stress. Blossom-end rot of fruit will occur and Mg deficiency symptoms may
also occur.

Deficiency Stunted, dark green to bluish-green plants.

Appear first on older (lower) leaves.
Phosphorus (P) Reddish-purplish leaf tips and margins.

Excess Phosphorus excess will not have a direct effect on the plant but may show visual deficiencies of Zn, Fe,
and Mn. High P may also interfere with the normal Ca nutrition, with typical Ca deficiency symptoms
occurring.

Deficiency On the older leaves, the edges will look burned, a symptom known as scorch. Plants will easily lodge and

Potassium (K) be sensitive to disease infestation. Fruit and seed production will be impaired and of poor quality.

Excess Plants will exhibit typical Mg, and possibly Ca deficiency symptoms due to a cation imbalance

Deficiency The growing tips of roots and leaves will turn brown and die. The edges of the leaves will look ragged as
the edges of emerging leaves stick together. Fruit quality will be affected with the occurrence of blossom-

Calcium (Ca) end rot on fruits.

Excess Plants may exhibit typical Mg deficiency symptoms, and when in high excess, K deficiency may also
occur.

Deficiency Older leaves will be yellow in color with interveinal chlorosis (yellowing between the veins) symptoms.

Magnesium (Mg) Plant growth will be slow and some plants may be easily infested by disease.

Excess Results in a cation imbalance showing signs of either a Ca or K deficiency.

Deficiency A general overall light green color of the entire plant with the older leaves being light green to yellow in
color as the deficiency intensifies

Sulfur (S) Excess y
premature senescence of leaves may occur.
Deficiency Abnormal development of the growing points (meristematic tissue) with the apical growing points
eventually becoming stunted and dying. Rowers and fruits will abort. For some grain and fruit crops, yield
Boron (B) and quality is significantly reduced.
Excess Leaf tips and margins will turn brown and die.
Deficiency Younger leaves will be chlorotic and plants will easily wilt. For wheat, a plant disease will infest the plant
. when Cl is deficient.
Chlorine (CI) Excess Premature yellowing of the lower leaves with burning of the leaf margins and tips. Leaf abscission will
occur and plants will easily wilt.

Deficiency Plant growth will be slow and plants stunted with distortion of the young leaves and death of the growing

point.
Copper (Cu) Excess Fe deficiency may be induced with very slow growth. Roots may be stunted.
Deficiency Interveinal chlorosis will occur on the emerging and young leaves with eventual bleaching of the new
| E growth. When severe, the entire plant may be light green in color.
ron (Fe) Excess A bronzing of leaves with tiny brown spots on the leaves, a typical symptom frequently occurring with
rice.
Deficiency Interveinal chlorosis of young leaves while the leaves and plants remain generally green in color. When
Manganese (Mn) severe, the plants will be stunted.
Excess Older leaves will show brown spots surrounded by a chlorotic zone and circle.
Deficiency Symptoms will frequently appear similar to N deficiency. Older and middle leaves become chlorotic first,
Molybdenum (Mo) and In some instances, leaf margins are rolled and growth and flower formation are restricted.

Excess Not of common occurrence.

Deficiency Upper leaves will show interveinal chlorosis with an eventual whiting of the affected leaves. Leaves may

Zinc (Zn) be small and distorted with a rosette form.
Excess Fe deficiency will develop.
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Boron: Discoloration
of leaf buds. Breaking |
and dropping of buds | A<

Sulphur: Leaves
light green. Veins ¢
pale green. No spots.

Manganese: Leaves
pale in color. Veins
and venules dark
green and reticulated

Zinc: Leaves pale,
narrow and short Veins
dark green. Dark spots
on leaves and edges.

Magnesium: Paleness
from leaf edges. No spots
Edges have cup shaped
folds. Leaves die and drop
in extreme deficiency.

Phosphorus: Plant short
and dark green. In
extreme deficiencies turn = © —
brown or black. Bronze
colour under the leaf.

Caleium: Plant dark green.
Tender leaves pale. Drying
starts from the tips.
Eventually leaf bunds die.

Iron: Leaves pale.
No spots. Major
veins green.

Copper: Pale pink
between the veins.
Wilt and drop.

Molybdenum: Leaves light
green/ lemon yellow/ornge.
Spots on whole leaf except
veins. Sticky secretions
from under the leaf.

Potassium: Small spots
on the tips, edges of pale
leaves. Spots turn rusty.
Folds at tips.

Nitrogen: Stunted growth.
Extremely pale color.

P 4 Upright leaves with light
green/yellowish.Appear
burnt in extreme deficiency.

THE COLOUR REPRESENTED ARE INDICATIVE.
THEY MAY VARY FROM PLANT TO PLANT
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INTRODUCTION

Maydis leaf blight (MLB) is an important disease of maize
which is caused Bipolaris maydis and is reported from most
maize growing regions of the world including India. It is also
known as southern corn leaf blight (SCLB). The occurrence
of any disease depends on environmental prevailing that
time, cultural practices and hybrid that is under
consideration. It can be most serious and dangerous disease
in warm or wet temperate and particularly in tropical areas
where yield losses go upto 70 percent due to the disease. The
production of spore of this disease is influenced mainly by
temperature present. The infected tissues are covered with
spots and chlorosis due to it can render them non-productive.
It is found to have a highly saprophytic ability and primary
inoculum level that found in areas with high disease
occurrence.

Scientific classification

Kingdom: Fungi

Division: Ascomycota

Subdivision: Pezizomycotina

Class: Dothideomycetes

Order: Pleosporales

Family: Pleosporaceae

Genus: Bipolaris

Species: B. maydis (Cochliobolus heterostrophus)

Binomial name: | Bipolaris maydis Nisikado & Miyake

Distribution

Jammu & Kashmir, Himachal Pradesh, Sikkim, Meghalaya,
Punjab, Haryana, Rajasthan, Delhi, Uttar Pradesh, Bihar,
Madhya Pradesh, Gujarat, Maharashtra, Andhra Pradesh,
Karnataka, Tamil Nadu.
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Symptoms

The symptoms “O” strain of the fungus
appears as young small and diamond type
shaped lesions. As they mature, they elongate.
The growth is limited by adjacent veins and
final lesion shape is rectangular and 2-3 cm
long. Lesions may coalesce, producing

Hosts

The primary host of southern corn leaf blight
is maize crop also known as corn in the US.
The various types of corn having normal
cytoplasm (N) are more vulnerable to Race O.
They have cytoplasm resistance to T-
toxin of Bipolaris maydis (produced by Race
T). The absence of gene is available only in
plants with Texas male sterile cytoplasm is

Race Overview
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complete burning type large areas of the
leaves, where as “T” strain can cause severe
injuries to maize varieties in which Texas
source of male sterility incorporated. Lesions
produced by the T strain are oval and larger
than those produced by the O strain.

reason for resistance. Corn plants with T-cms
cytoplasm have maternally inherited the gene
T-urf 13 which encodes for a protein
component of inner mitochondrial membrane.
T-toxin acts on that portion of the
mitochondria. Similarly, Race C is only
pathogenic to the hosts with cytoplasm male-
sterile C. SCLB can also be infected
sorghum and teosinte crop.

Race/ toxin produced | Susceptible Host

Race O / O-toxin

Maize with normal cytoplasm (N)- most maize plants

Race T / T-toxin

Maize with Texas male sterile cytoplasm (T-cms)- these plants have gene T-
urf 13, which encodes for T-toxin's site of action

Race C / C-toxin

Maize with cytoplasm male sterile C (C-cms)- currently found only in China

Favourable Conditions

MLB favours warm and moist conditions for
development. Late sowing, high humidity
(>80%) and temperature of 25 + 2°C favours
the development of disease. The extended
moist conditions are essential for fungi to
germinate quickly and effectively. Highly
dense maize with minimum tillage are good
for spread of its spores that can easily be
blown from one plant to another plant.

Copyright © April, 2021; Agrospheres

Disease Cycle

The disease cycle of Bipolaris maydis is
polycyclic and releases either asexual conidia
or sexual ascospores to infect the maize plant.
The asexual cycle is also known to occur in
nature. Under favourable moist and warm
conditions available, the conidia (the primary
inoculum) are released from lesions of an
infected plant and carried to nearby present
plants via splashing rain or wind. Once conidia
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have occurred on the leaf or the sheath of a
healthy plant, Bipolaris maydis will germinate
on tissue by way of polar germ tubes. The
germ tubes either penetrate through leaf or
enter through a natural opening known as the
stomata. The parenchymatous leaf tissue is
invaded by the mycelium of the fungus; the
cells of the leaf tissue subsequently begin to
turn brown and then collapse. These lesions
give rise to conidiophores which then after
getting favourable conditions; it can either
further infect the original host plant (kernels,
leaves, stalks, husks) or the release conidia to
infect other nearby plants. The term
‘favourable conditions’ means that when water
is present on surface of leaf and the

Wind and

Fungus
/ \ overwinters in
rain debris
spread %
spores

Spores produced
in spring

Spores
produced in
lesions

N

Infection and lesion
development

Management
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temperature of the environment is between 60
to 80 °F. Under these available conditions,
spores germinate and penetrate into the plant
in 6 hours. The fungus remains overwinters in
the corn debris as mycelium and spores and
waiting for these favourable spring conditions.
The generation time for new inoculum is only
51 hours.

As the previously  mentioned,
Bipolaris maydis also has a sexual stage with
ascospores, but this only observed in
laboratory culture. Its ascospores are found
only in the ascocarp Cochiobolus, a type of
perithecium found rare in nature. Thus, the
main route of SCLB infection is the asexual
via conidial infection.

Wind and rain move
spores to plant

1. Ploughing down of crop debris may reduce early infection and destroy the infected crop
residue in the field.

2. Spray of Dithane M-45, Zineb @ 2g/litre water followed by 2 to 4 applications.

3. Soil application of P. fluorescens (or) T. viride @ 2.5 kg / ha + 50 kg of well decomposed
FYM (mix 10 days before application) or sand at 30 days after sowing.

4. Rogue out affected plants.

5. Grow improved varieties
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INTRODUCTION

Crop diversification refers to a strategy of shifting from less
profitable and unsustainable crop or cropping system to more
profitable and sustainable crops or cropping system through
the use of resources in the best possible way by changing and
modifying the spatial and temporal cropping activities on a
particular farm. It minimizes the adverse effects of the
current system of crop specialization and monoculture for
better resource use, nutrient recycling, reduction of risks and
uncertainty and better soil conditions. Following the
cropping systems with high productivity, profitability and
sustainability. It also takes into account the economic returns
from different value-added crops and improvement in
ecology. It implies a shifting of resources from low value
crops to high value crops, usually intended for human
consumption such as fresh market fruits and vegetables. It is
a strategy to maximize the use of land, water and other
resources and for the overall agricultural development in the
country. It is also practiced with a view to avoid risk and
uncertainty due to climatic and biological vagaries.
Diversion of high water requiring crops (rice) with less water
requiring crops (maize, legumes vegetable). With
globalization of the market, crop diversification in
agriculture means to increase the total crop productivity in
terms of quality, quantity and monetary value under specific,
diverse agro-climatic situations world-wide. Inclusion of
pulses, oilseed sand vegetables in the system is more
beneficial than cereals after cereals, and such inclusion in a
sequence changes the economics of the crop sequences.

Two different type of crop diversification in agriculture

A) The horizontal crop diversification refers to the addition
of more crops to the existing cropping system. Here,
adding more crops to the existing cropping system
utilizing techniques such as, multiple cropping coupled
with other efficient management practices. To improve
the overall productivity of a farm or region's farming
economy.
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B) The vertical crop diversification approach
in which farmers and others add value to
products through processing (canned or
processed into juices or syrups), regional
branding, packaging, merchandising, or
other efforts to enhance the product.

Need of Crop Diversification

The conventional cropping system facing the

various sustainable issues asdegradation of

natural  resources  (water, land) and

environment along with various risks

associated with viz., market, pricerisk with

existing crop-management practices. To

counter all the issues crop diversification is

need of hour, it helps in;

> Natural resources sustainability

> Ecological Balance

» Raising agricultural productivity per unit
of land

» Reducing rural poverty through a socially
inclusive strategy that comprises both
agriculture as well as non-farm
employment.

» Ensuring self-sufficiency in food.

Indian agriculture is characterized by a

dominance of small and marginal farmers

(almost 68 per cent) who suffer as a result of

difficult socio-economic conditions. Income

from these farms cannot be raised up to the

desired level to sufficiently alleviate poverty

unless existing crop production systems are

diversified through inclusion of high value

horticultural and arable crops.

Advantage of Crop Diversification

Increasing income on small farm holdings.

Withstanding price fluctuation.

Mitigating ill-effects of aberrant weather.

Employment generation through creation

of off-farm and non-farm investment

opportunities within the capabilities of the

resource-poor farmers.

v" Changes in crop patterns and farming
systems (by inclusion of pluses and
legumes)

AN NN

Copyright © April, 2021; Agrospheres

Available online at
www.agrospheresmagazine.com

ISSN: 2582 - 7022

v Balancing food demand and improving
fodder for livestock.

v Conservation of natural resources (soil,
water, etc.).

v Minimizing environmental pollution.

v Reducing dependence on off-farm inputs.

v Decreasing insect pests, diseases and weed
problems.

v Increasing community food security

Challenges in Crop Diversification

v Majority of the cropped area in the country
is completely dependent on rainfall.

v Sub-optimal and over-use of resources like
fertilizers, land and water, causing
negative impact on the sustainability of
agriculture.

v Fragmentation of land holding, less
favoring modernization and mechanization
of agriculture.

v" Very weak agro-based industry and lack of
proper market facilities.

v Inadequately trained human resources
together with persistent and large scale
illiteracy among farmers and of technical
knowledge to farmer.

v Decreased investment in agriculture sector
over the years.

In Haryana, government launched a financial
incentive-linked crop diversification drive to
encourage farmers to switch over to alternate
crops in place of water guzzler paddy under
the Mera Pani-Meri Virasat Scheme. The
objective of this scheme is to encourage
farmers to cultivate alternate crops such as
maize in the area that was under paddy
cultivation last year. Because the cultivation of
rice crop has contributed to degradation of
natural resources such as water and soil. Also,
the ground water table of Haryana has been
declining steadily.
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INTRODUCTION

Varieties

DCH 177: The primary spike of DCH 177 matures in 90-100
day. This is a high yielding variety suitable for both rainfed
as well as irrigated area. The seed yield of this variety 6-12
gt/ ha in rainfed and 16-24 qt/ha in irrigated area of Haryana.
This is a known for non shattering variety and resistant to
white fly, root rot, wilt and lodging.

ICH 66: The primary spike of ICH 66 maturing 94-97 days.
This is a high yielding hybrid suitable for both rainfed as
well as irrigated area. The seed yield of this hybrid 6-12
gt/ha in rainfed and 16-25 qt/ha in irrigated area of Haryana.
This hybrid is resistant to Jassid, root rot and wilt.

Sowing time: Optimum time of sowing of the castor hybrid
in north India (Haryana, Punjab, U.P. and western Rajasthan)
from last week of June to first fortnight of July.

Seed rate and spacing: In rainfed and low irrigated area the
castor hybrid is sown at spacing of 90 x 60 cm with seed rate
3 kgf/acre. In irrigated area, this is sown at spacing of 150 x
90 cm with seed rate 1.6 kg/acre. The depth of seed sowing
should be 2-3 inches. The seed of Castor hybrid should be
soaked in water for 12-24 hours before the sowing, it helps in
improving seed germination.

Seed treatment: The seed and soil should be treated in
thiram and captan @ 3 g/kg seed or bavistin @ 2 g/kg seed
for controlling the attack of insect pest.

Fertilizer: In rainfed castor 8 kg nitrogen and 16 kg
phosphorus should be apply before sowing the crop. The
remaining two doses of nitrogen (8 kg- 8 kg) apply at 35-40
days after sowing (DAS) and 65-70 DAS. In irrigated area 8
kg Nitrogen, 16 kg phosphorus should be apply at the time of
sowing and remaining two doses of Nitrogen (8 kg — 8 kg)
apply at 35-40 DAS and 75-80 DAS. The application of 10-
12 kg potash, 10 kg zinc sulphate and 100 kg gypsum at the
time of sowing. It beneficial for higher crop production.
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Irrigation: During initial stage of castor
hybrid, does not requires much water, if there
is prolong dry spell of 20-25 period days, it
requires irrigation. Depending upon soil water
holding capacity, it requires 3-4 to 5-6
irrigation. The critical stage of irrigations is
50-60 days after sowing and 80-95 DAS.
During summer season irrigation should be
apply at interval of 15-20 days and during
winter at 25-30 days interval.

Intercultural operation: In initial stage castor
is very sensitive to weed problem. Weed can
be controlled effectively with two hand
hoeing (4™ and 7™ weeks after sowing). Like
cotton crop hoeing can also be carried with
help of tractor, bullock and camels. Before
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germination spray of 800 ml pendimethalin is
beneficial for weed control.

Insect control: The attack of insect is the
major constraint in Castor production. Which
includes chewing types, sucking type and
Borer insect. But they can control effectively
with 1-2 spray of insecticide.

Harvesting: Harvesting is done when some
capsule become yellowish while some capsule
become brownish in the spike. First spike get
ripened after 90-120 DAS. Then harvesting is
carried out at 25-30 Days intervals. Harvesting
gets completed in 4-6 times. Generally, In
irrigated condition the harvesting should be
completed in the end of April or 1% week of
May.
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INTRODUCTION

Over the years, computing technologies have played an
important role in every field such as transportation,
healthcare, smart online shopping, smart education, or
warehouses. Computing technologies in every field and
region make it easy for humans to follow their information.
The goal of this technology in every field is to provide real-
time, reliable, effective, secure information when needed. In
addition, computing technology provides technology to each
individual to make it easier in user-friendly environments.
On the other hand, since communication and information
have always been an important part of humanity, the main
goal of technology is to improve communication in various
fields.

The New Age:
Cloud Computing in
Agriculture

As we know agriculture is the backbone of Pakistan’s
economy. This article highlights the application of cloud
computing within agriculture development, as a result of the
utilization of each resource on time is extremely vital for the
expansion of agriculture. Therefore, the importance of the
application of cloud computing in the agriculture sector has
been studied significantly. Though the technology cloud
computing and net tend to attach the varied objects within
the world to the web.
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So, to handle and to avoid challenges two-
faced by the assembly of food, there's want for
the technology to speak and to handle the
knowledge regarding resources of agriculture
sectors properly. Therefore the introduction to
these technologies is a nice breakthrough in
the agriculture era. In recent years, new ICT
technologies have been implemented in every
region of developing countries and the role of
ICT in the agricultural sector has always been
very important because of the unpredictable
nature of the latter. Domain cloud computing
is ICT's new application that can be used
extensively and aptly for the advancement of
the agricultural sector.

Cloud computing is a general term
used to describe a new and modern class of
network-based computing that occurs over the
Internet. This article introduces the concept of
cloud computing implementation in Pakistan’s
agriculture. It intends to introduce a cloud
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computing model with two main components,
the first of which is the cloud agro system to
monitor and meet user needs with a user-
friendly and fast approach, which includes
services such as demand-supply,
communication, communication tools, e-
knowledge, e-data bank, which stores all
relevant data in a centralized location,
monitors crop-related weather, soil
information, and development progress. There
are clouds of farmer data etc., so, if we have to
improve their financial situation. Developing
countries are trying to reform the Pakistan’s
agricultural sector. This technology has
attracted the attention of the governments of
various countries like the United States, the
Britain, Japan, and other developed countries,
and all have begun to use the national cloud
computing infrastructure for the future
development and growth of their agricultural
sector.

Agricultu

systems

s |

re Cloud

(¢

Crop
Management

4

Fertilizers' and
Pesticide

Cloud-based technology is an evolving
solution to better manage agricultural
processes. Cloud computing refers to the
sharing of technology over the Internet and
facilitates farmers to convert and analyze data,
much like cloud computing in agriculture.
Stores data about related topics; data on
weather conditions, waterlogging, pest disease,
crop production, crop model database, and

critical database. Cloud computing platforms
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require less work to facilitate the development
of agriculture. Cloud computing data can be
accessed everywhere and by various
researchers, workers and farmers. Farm
farmers and w