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T2 T IR THI T R A o H1eH 9 et Ol < © | 9T 3T
% 9IS I A 1Y R T o o gan omeey 2-3 7 i oftex ar
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BISHY, HE AT A 24 € | T hl B HT AH AT 1 Tl 22 H
il H Tt BIRR M H WeRU Hid €1 1.5-2 F.Hl. MR
(ST 10 ¥ 15 UM) =t A ed TTAT 1 & Bied § | 9gd Bt
T3 BT TS I W YSTTR =Igd 1 Bl § | Th Ths & felu 5-6
feriee TSI i SEvTh A TS © |
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T ae o= & =fen sr=en o= 4 < 9 119 7 &6
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& T Tl S § 39 99 feE HEA
=NMET | 3T 1 1 &4 TN ST o ITeshehg AT & THT I 6
FHH! & B =fey Fifn T8 @IS e hi shif~<ish T Bl &
iR 39 STeree § T w1 T o SO STS H W T Bl ST ¥,
Seifeh 2Aferen AN § AT ST e (i serer) AT oy ST
AN T | HIH T THI T T hl F@ 81 Tl e 7=
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ThEET e
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. 71 300 TA. 0. HeAfereT =1 sHieES iR 17.8 TH.
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TE B T TEITEET B | e fREm 1 3 A © T 39 3 wies

WS H forstett 1 hildl 6 TR €99 T 371 8, Safeh S8 @ISl i
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FRATON H -7 et Jomedt s T gHe Yeen § fivee
g1 Ty & A F) G iR -9 TR H fRee @ @R
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1 It €1 HH aut ht feafq § SEa & AR T A < o
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AETTFH B |

A @it (TS & ST : HYd &l TRIAaRa § To @ & fau
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STk ST T T Al hT TYE &Y T FhT BT € | I=il 10 o et
ek FET T TR % T 600, 650 TAT 725 UTH hTee 50 F-T.
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Sfeeh el & faees &l o e T e A o=y | 39 fafr |,
T e hi fohE 9 39 W IR LA a1el shidl ol qTifefaent o=t
o = 3T & &0 H O 51 © | 39 fafy § foram wes Ut feston
JoTTett o1 forenfaa hed § ot ot ave oIk 98t oTga o SaE &
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=0T ST QA e & HreAH A fra ST ¥ |
o Il & W Siad-gh W a0 UeT Hid & T2 7 g
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fau M fRT I €1

Tt oft sie v Feiea =1 ate, T ot 3w
TR aE:

Yeh i< & faoa § fhdmi ol SiFreeh &1 91fed | T & °
T T Gt & e § 9 wie yeiem fafi o fawm gen €, 5%
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Role of Neem 0il-coated Urea (NOCU) in
Indian Agriculture and Economy

= Manju Kumari, Sunita Sheoran and Dhram Prakash
Department of Soil Science
CCS Haryana Agricultural University, Hisar

With the infestation of agriculture, use of fertilizers has
increased nine-fold in last 50 years but nitrogen use efficiency
(NUE) has reduced from 68 to 47 per cent. Among several good
approaches to enhance nitrogen use efficiency, use of slow
release fertilizers is considered as one of the best practices.
Extensive chemical and soil incubation studies on neem seed
kernel extracts, chromatographic fractions and chemical
constituents were carried out demonstrating that these products
retarded both urease and nitrification activities in soil. As outcome,
biologically active meliacins like salannin, nimbin, 6-desacetyl
nimbin, 4-epinimbin and azadirachtin were also isolated. Although
alot of work using neem cake admixed urea has already done, but
a product with durable shelf life and amenable to large scale was
required. Thus, micronized emulsion (ME) of neem oil was
prepared and was used for the preparation of NOCU by coating
over prilled urea. The production of Neem ME involves
micronization of neem oil and water mixture by pressure mixing
and homogenizing the contents with an emulsifier to form stable
emulsion concentrates. For this purpose only 0.5 kg neem oil is
needed per tonne of urea. Coating prevents breaking and caking
of urea prills during transportation and storage and improves prills
strength of NOCU and reduces the proportion of fine prills (which
causes broadcast losses). Slow release characteristics begin
from the slowing down in rate of dissolution followed by retardation
of microbiological process of urease activity and nitrification.
Industrial production and field evaluationin farmers'fields :

In 1999, KRIBHCO offered a project for industrial level
demonstration of production of NOCU at Hazira (Gujrat). In two
trials, over 1000 t of NOCU with neem oil load of 500 g/t was
produced. According to KRIBHCO, neem coated urea was more
effective as there is less volatilization and leaching losses.
Another project was offered to IARI in collaboration with Shriram
Fertilizers and Chemicals (SFC), Kota (Rajasthan) in which urea
plant having a fluidizer was used for producing NOCU. This
fluidizer ensures the sorting of uniform prills. In 2002, National
Fertilizers Ltd., Panipat also produced this product which was
extensively evaluated in farmers' fields. The Fertilizer Association
of India was apprised of successful industrial production and Fund
Project was offered for developing product specifications as
applicable to Fertilizer Control Order (FCO). Using soil incubation
studies, three grades i.e. expeller grade (EG), hexane extracted
(HE) and cold-pressed (CP) of neem oil were used for preparing
NOCU with varying oil doses (500 to 5000 mg/kg PU). The results
revealed that as the oil load increased, inhibition of nitrification
decreased irrespective of neem oil grades. The nitrification rate of

NOCUs in various soil types followed the order: sodic>fine-
textured>medium textured>course textured. Based on the
outcomes, oil load of 1.0 kg/t of urea was recommended and
neem oil used must contain at least 10 % of meliacins.
Considering the difficulty of wetness and stickiness of NOCU,
lower oil load of 0.5 kg/t of urea has been included in Fertilizer
Control Order. The Ministry of Agriculture and Farmers' Welfare
has sponsored some projects in 2015 for assessing the adoption
of NOCU by farmersin various states.
Benefits

The results of field trials showed the significant higher
growth, yield parameters, grain yield, N uptake and agronomic
efficacy of NOCU over uncoated PU. With application of NOCU,
farmers have reduced the recommended dose of N fertilizer by
20 % without any reduction in yield. This is estimated thatimport
of about 8 Mt PU would be nullified. Decrease in pest and
disease attack was also reported, so work as bio pesticide. The
application of NOCUs also reduced the nuisance of blue bull,
incidence of leaf folder and stem borer in rice crop and white ant
in wheat crop. The cost of plant protection was reduced by 25 %
for rice and maize crops due to change in fertilizer use. In
addition, the biggest gain of coating of urea with neem oil has
been recorded in the reduction in diversion of subsidised urea
by chemical industries to other uses including notorious
production of synthetic milk. Coating of urea with neem oil also
provides the opportunity to entrepreneurs for commercialization
of local neem. In addition to the benefits for farming community
in terms of increased productivity, there is also boost to clean
and green environment.
Pragmatic policy initiatives

In 2008, Govt. of India had notified the indigenous
producers to produce coated subsidized fertilizers upto a
maximum of 20% of their total production. In 2011 and 2015, this
upper limit of NOCU production was increased to 35 and 75%,
respectively. In 2015, Department of Fertilizers made it
mandatory to produce 100% as NOCU with an extra MRP of 5%
but in December 2015, it was notified that all urea must be sold
only in form of NOCU. This unparalleled pragmatic decision has
also benefitted the rural employment in the collection of neem
seeds and value chain.
Manure and fertilizer

FYM should also be added @ 10 t/ha while preparing the
soil or seed bed and nitrogen should be applied @ 40 kg/ha
before sowing the crop in low fertile land.
Sowing time and seed rate

Under rainfed conditions, the appropriate sowing time for
sesame is immediate after first rainfall or first fortnight of June
while under irrigated conditions, second fortnight of July is
suitable time for sowing. Sesame seeds are very small. They

Contd. onpage 32
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Nutrient Deficiencies and their

Management in Cotton

»= D. 8. Jakhar', Vinod Kumar’ and Sube Singh
Directorate of Extension Education

Ch. Charan Singh Haryana Agricultural University, Hisar

Seventeen (17) essential elements are needed for plant growth
in lesser or more amounts. These elements have direct role in plant
life cycle. Although, initially soils have adequate amount of all the
essential elements required by the plants, yet due to intensive
cropping and uptake by crops, their level in soils is decreasing day by
day. Hence, it is strongly recommended that the soil testing should
essentially be done to have an idea of available form of the nutrients
present in the soil so that the element may be supplied through
fertilizers. In case the soil testing is not done, general
recommendation should be followed. The functions, deficiency
symptoms and remedial measures of elements required for cotton is
asfollows:

Nitrogen : N in plants is important for improved vigor,
increased yield and stress relief. Necessary for formation of amino
acids, the building blocks of protein, essential for plant cell division,
vital for plant growth, directly involved in photosynthesis ,
necessary component of vitamins, aids in production and use of
carbohydrates and affects energy reactions in the plant.

Deficiency symptoms : Plants are stunted; lower leaves are
yellow in appearance. Stems are thin and elongated. The stem
turns reddish. Yellowing first on older leaves and the younger
leaves remain green. The tendency of the young upper leaves
remaining green is due to N being mobile inside the plant system, it
moves from older leaves to younger leaves.

N Management : Application 375 kg Urea/ha during crop
season should be applied in Bt cotton. Two foliar sprays of 2.5%
urea at flowering and boll formation is also beneficial for cotton.

Phosphorus (P) : The role of P has been found in root
development. Since the element in immobile in soil, it is placed in
the soils nearroots so that the plant roots can take it.

Deficiency symptoms: Mild deficiency of P is usually
characterized by stunted growth of plants with no very clear cut leaf
symptoms. P deficient seedling show only poor root and shoot
growth. As cotton seed contains large reserve of P, only severe
deficiencies result in dark green leaves with a leathery texture and
reddish purple leaf and margins.

P Management : Application of 125 kg/ha of DAP or 375 kg of
SSP should be applied in cotton crop. If deficiency appears in
standing crop, foliar spray of 1% DAP is beneficial.

Potassium (K) : Potassium is important for increased fibre
length, yield, uniform boll opening, sucking pests and disease
resistance. With intensive cropping patterns, soils are getting
deficient in potassium, hence there is a need that this element
should be taken care of.

Deficiency symptoms : Older leaves show interveinal
cholorosis with beginning leaf scorch spreading from the marginal
areatothe center.

'DES (Soil Sci.), Krishi Vigyan Kendra, Sirsa
’DES (Agronomy), Krishi Vigyan Kendra, Mandkola

Lack of potassium causes stunted plants with small branches
and little vigor. In severe cases, the leaves appear dry and
scorched atthe edges and the surfaces are irregular coloristic.

K Management : In general soil application of 100 kg MOP is
recommended. Two foliar sprays of 2% potassium nitrate at
flowering and boll formation cures K deficiency in standing crop
and also improves quality and production of cotton.

Deficiency symptoms: Plants are stunted; lower leaves are
yellow in appearance. Stems are thin and elongated. The stem
turns reddish. Yellowing first on older leaves and the younger
leaves remain green. The tendency of the young upper leaves
remaining green is due to N being mobile inside the plant system, it
moves from older to youngerleaves.

N Management : Application 375 kg Urea’ha during crop
season should be applied in Bt cotton. Two foliar sprays of 2.5%
urea at flowering and boll formation is also beneficial for cotton.

Sulphur : Sulphur deficiency is characterized by stunted
growth and general yellowing of the plant. In some cases and
interveinal pattern appears, the veins remaining green.

Sulphur deficiency may also delay maturity of crop. N
deficiency also results in yellowing of leave but in S deficiency, the
patternis just opposite.

S Management : Application of SSP @ 375kg/ha is
recommended. This overcomes the deficiency of S along with P.
Application of 200 Kg of Gypsum at the time of field preparation
fulfils S requirements of soils of the crop.

Mg : Mg is essential for uniform maturity and increase in yield.

Deficiency symptoms: In Mg deficiency, bottom leaves are
affected first but as the deficiency becomes more acute, the
symptoms progress up the whole plant. The deficiency symptoms
coincide with K. The difference is that in Mg deficiency, green leaf
veins are well defined.

The symptoms include dark green veins with yellow areas
between the veins that is known as interveinal chlorisis. In cotton,
the chloritic leaves turn red and then spotted necrotic areas
appear.Symptoms of interveinal chlorosis occurs in the younger
side the plant from older to younger leaves.

Boron : Plants are stunted and the symptoms appear on
upper leaves and flowers. The leaves appear coon tailed with dark
rings on the leaf petiole which is shortened and thicker than healthy
plants. In some cases, boll shedding may also occur.

B Management : Foliar application of 0.25 percent borax on
appearance of deficiency symptoms.

Zinc : Zinc is essential for better seedling growth and
establishment. It's required by plant for earlier boll setting and
maturity.

Deficiency : The deficiency symptoms exhibited by Zn
deficiency are similar to Iron and Mn deficiency. So it is strongly
recommended to get the soil tested when the deficiency symptoms
appear.

Zn Management : Application of zinc sulphate @25 kg/ha as
basal dose is recommended. In standing crop spray of 0.5 percent

zinc sulphate + 2.5 percent urea cures deficiency of this element. ®
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Rodents and their Control in Seed Stores

>=. Sunil Kumar, Anil Kumar Malik' and S. S. Jakhar
Department of Seed Science and Technology
Chaudhary Charan Singh Haryana Agricultural University, Hisar

As rodents prefer food rich in proteins and vitamins and feed
mainly on the embryo, they cause particular damage to the
nutritional value and germination ability of seeds.Rodents invade
and multiply in or near storage places, where food is available in
abundance. It causes serious damage not only to stored products
but also to packaging and even to storage buildings. The principal
rodents, those most common and likely to attack stored products,
belong to the following species :

1. Blackrat, also called roof rat (Rattusrattus)

2. BrownorNorway rat, also called sewer rat (Rattusnorvegicus)

3. Mouse (Musmusculus)

Rodents not only feed on the grains but also contaminate more
than 20% what consumed with their faeces, urine and hair.
Prolonged attacks by these pests inevitably results in serious
quantitative losses, up to 3-4% of stored products. These losses
must be added to those arising from the decrease in quality of the
foodstuffs, caused by the filth (excrement, secretions) rodents
leave behind in the stored products. This contamination is as
important from the marketing standpoint as it is for hygiene and
health. Indeed, rodents are often the vectors of a number of serious
diseases like rabies, leptospirosis, etc.

Control Measures : Rodent control is a difficult task. Simple
measures cannot be adopted for rodent control. A combination of
following measures often becomes essential :

0O Sanitation : Keeping the storage and surrounding area clean

0 Exclusion : Keepingthem out

Q Killing : Killing those that getin

Sanitation :

@ Sanitation, both outside and inside the storage structures and
processing plants, helps in proper control of rodents.

@ Outside and surrounding areas should be kept clean so that
rodents do not find shelter near the storage area.

The following measures should be taken :

@ Keepbushes/weeds cutand grass well mowed.

® Make pavement around the building for 1-2 meters to reduce
cover. This will help prevent rats digging under the building.

® Keep the entire area well drained. Care should be taken not to
have any garbage bins near the building.

® Discarded equipment and boxes should not be dumped
around the building. Do not have a garbage dump near the
storage area.

@ |Inside area of the building should be kept clean. This creates
distraction for the rats to stay inside the building. Some
suggested measures are :

® Walls and floors of the storage should be smooth. This helps in
easy cleaning. Walls and corners should be kept free of dust,
trash and spider webs.

® All the wastes products, dust, etc., should be removed
immediately after any operation.

@ Bags should be stacked on pallets and not directly on floor.
This helps in reducing hiding cover for the rats.

'Department of Extension Education

® Aminimum of 75 cm distance should be kept in between wall
and stacks. This helps in easy movement of workers and also
reduces cover forrats.

® Walls should be painted with light colour. This reduces dark
corners where rats prefer to stay blight.

Exclusion:

@ |t is an important idea to prevent the rats and birds from
entering inside the storage area. Although it is a difficult task
yet constructing rat-proof building and then careful operations
greatly helps in controlling the entry of rats into building. Some
suggested measures are :

® The outer wall of the building should be of a material that rats
cannot chew and should be smooth.

® A25cmwide rat shield should be installed at a height of 1-1.5m
allaround the building. This helps in preventing the entry of rats.

@ Floor of the building should be constructed at the height of
truck bed height.

@ Doors and window frames should be of steel and properly fixed
with wall avoiding any gap between frame and walll.

® Windows should be screened with metal mesh to keep out
flyinginsects.

® Lower 20 cm of tightly fitted doors should be covered with
metal sheetlining.

@® Doors should not be left open when notin use.

® Doors which are required to be left open for longer durations
should be provided with transparent plastic panels to prevent
entry of birds.

® Provide proper cement plaster slopes below the windows to
prevent birds from making nests.

® Ensure thatno board orbags, etc. are kept outside the building
touching the wall otherwise rats can jump over the rat shield
and make entry into the building.

Killing

@ Rats that get inside the building must be killed immediately.
Different methods can be used to kill the rats.

@ Field rats live in burrows. To kill these rats, one zinc phosphide
tablet per burrow is required and mouth of burrows need to be
sealed with mud after placement of the tablets.

® Rodents in storage premises are controlled using physical,
chemical and mechanical means.

@ Various kinds of rat traps can also be used to catch the rats.

@ Chemical method of rat control involves poison baiting to kill rats.
Zinc phosphide in food bait or ready to use single dose
anticoagulant can be used for poisoning rats. Other chemicals
for the purpose are barium carbonate, red squilland ANTU. Baits
with slow-killing and anti-coagulant poisons are accepted by rats
better than fast-killing poisons. Initially baits should be offered
without poison to lure the rats to the feeding place.

@ Poisoned water and feeders should be kept at strategic places
inside the building. In such cases, no other water should be
allowed inside the building.

@ Sonic and ultrasonic repellents are also being used to repel
rats. Check foliar diseases. Monitor the crop. Add the
recommended insecticides for bollworm control,
Streptocycline/copper oxy-chloride/carbendazim to check boll
rot complex. Spray the crop with triazophos/acephate to
control whitefly. Avoid use of synthetic pyrethroids. Clipping of

the CLCuD affected parts. @
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Corona Virus and Existential Crisis

. Arshiya Chahal, P. K. Chahal and B. S. Ghanghas
Department of Extension Education
Chaudhary Charan Singh Haryana Agricultural University, Hisar

A small virus that is impossible to see through the naked
eyes is bestowing havoc on the world. As funny as this
statement sounds, it's true. Billions of humans have locked
themselves inside their houses to stay safe from this tiny little
devil. The timely schedule they strictly relied upon is rendered
meaningless in front of their very eyes. Now the thing to
ponder upon is that, if a small virus can turn the world of
humans upside down, then is it the virus that people fear?
Answer is stuck between yes and no. Yes, people are scared
of a puny virus as it can lead to their 'premature’ death. And
no, because more than virus, they fear death itself. What's
funny in this fear is that, one can die anytime and that death
would still be 'on time". So virus or no virus, there will not be a
point in time after which one would cease to exist nor would
one remember their existence. The thing that arose from this
fear during corona virus outbreak is the return of
existentialism. During this lockdown, many people who
actually think often about life, would have thought that why is
this happening? What happened to the usual life? Where did
the problem come from? If a little virus can kill me then what is
my life worth?

All of us are suffering from this existential crisis. However,
a theory of life called existentialism is the aid to all those who
can'tthink beyond fear during the time of crisis. For those who
don't know what existentialism is. In brief, it's about humans
defining their own meaning in life by making rational
decisions and breaking free as an individual from society's
numerous illogical restrictions. It's a theory that gives an
individual an abyss of freedom to become whatever they
want and do whatever suits their heart. It celebrates freedom
of our choices. We are, after all, our choice. So, in the strong
grip of a pandemic which has caused lockdowns, quarantines
and closures, its fair to say we're living through a difficult time.
It's strange how we have withdrawn from the community for
the sake of community. One of the reasons all of us are feeling
alone is because we never learned to be with ourselves. We
never stopped for a moment and think about life, about our
feelings, giving us and others the space and time required.
Now that we are deprived of our fellow humans in this crisis,
we feel alone. So, let's use this time for ourselves and find
meaning in this life. Love yourself and your family that was
deprived of yourtime. @
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should be mixed by sand (1 part seed: 4 part sand/ash) as this
mixture helps in evenly spreading of seeds in furrows. In row
seeding/sowing, seeds rate should be 4-5 kg/ha. Always
certified and clean seeds should be used for sowing.
Highyielding varieties

Recommended varieties of sesame by CCSHAU are
HaryanaTilNo. 1 (HT 1) and Haryana TilNo. 2 (HT 2).

Haryana Til No. 1 (HT 1) : The average vyield of HT 1 is
approximately 2.9 quintal per acre and requires nearly 85 days
for maturity. It is white seeded variety with nearly 49 per cent
seed oil content in its seeds. It has medium height, dark green
colored leaves and resistant against the major sesame disease
viz., phyllody and leaf curl virus.

Haryana Til No. 2 (HT 2) : This variety is mainly
recommended for cultivation in zone 1 including Haryana, Punjab,
Delhi, Himachal Pradesh and Jammu & Kashmir. The average
yield of this variety in zone 1 is approximately 2.54 quintal per acre
but in Haryana, it gives an average yield of nearly 4 quintal per
acre. It takes around 87 days for maturity. This variety is also white
seeded with 48.2 per cent seed oil content. This variety is tolerant
to phyllody and mosaic virus.

Crop geometry : Sesame should be sown by giving the
spacing of 30 cm between row to row and 10 cm between plants.

Weeding : After sowing of sesame crops, first 15-25 days
after sowing is crucial for weeding, so first weeding should be
done 3 weeks after sowing and second one 6 weeks after
sowing to keep the crops weed free.

Irrigation : Crop field should be irrigated to keep enough
moisture for crop growth and development. Under irrigated
conditions, if water is limited for one irrigation then irrigate the
crop at flowering stage and if water is available for two irrigation
then crop should be irrigated at pre-flowering and pod
development/ seed setting stage.

Above mentioned knowledge about sesame crop
management techniques and advanced technologies helps to
fill huge yield gap among different sesame growers and
increase the crop productivity.

Future aspects

The department of Fertilizers, Govt. of India, may promote a
win partnership with industry and research institute for
supporting research in the development of NOCUs containing
neem components like meliacins and similar value-added
fertilizers. Harmonize the SSNM concept and INM principles
with NOCUs give maximum benefits in a uniform and
sustainable manner. Studies can be planned to access the
environmental advantages through reduction in air and ground
water pollution, losses of ammonia and nitrate, etc. Thus, a total
picture of economic and environmental benefits of NOCU can
beinvestigated. @
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