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Mungbean and Urdbean are the
important short duration pulse crops
which are cultivated across seasons and in
wide range of climatic zones of India. It is
happy situation for all pules growing
Farmer's and pulse scientists in the
Country that ban on export of pulses is
lifted and pulses are excluded from the
essential commodity act. It is expected
that to facilitate fair price to domestic
production and motivate farmers to grow
more pulses.

Nirmal Seeds played an important
role in developing high yielding
mungbean and urdbean varieties. These
varieties became highly popular among
the farmers and occupied major area in
central zone of India. The soil and climate
in the country is so diverse that it is almost
impossible to expect a single variety of
any crop to perform better in every corner
of the country. However, at the same time
it does not mean that it is not possible to
breed varieties with wider adaptability.

Previous pulse breeding programme
was focused mainly on yield importantly
even though we could not achieve the
desired breakthrough in increasing
production and productivity of pulses at
national level as like crops particularly in
rice and maize.

To overcome this situation we must
retrospect into our breeding objectives
and strategies to achieve them.

1) Climate resilient varieties.

Pulses are sensitive to weather
fluctuation, Monsoon delay in kharif, long
dry spell at flowering and terminal
moisture & heat stresses causes severe
yield losses. Water logging and uncertain
rains are major constraints in kharif
season. Terminal heat stress is a severe
problem in mungbean in India,
particularly in spring/summer.
Temperature above 35° C occur during
early growth stages which results in
reduced growth & has direct effect on

¢ Articles
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Future Research Strategies
in Mungbean & Urdbean

flower retention and pod formation. At the
same time urdbean is very sensitive to
water stress. Hence this necessitates in
developing photo & thermos insensitive
varieties suitable for both dry and wet
seasons can help to increase genetic gains.

2) Varieties for new cropping system.

Development of wvarieties i.e.
restructure the plant types suitable for high
density planting and suitable for inter
cropping. Development of varieties for
cultivation as a catch crop between two
main crops especially after the harvest of
wheat in indogangatic plain, canal
command areas of MP and Gujrat. In rice
fallow regions of India a rice fallow pulses
is a potential one which are grown on
residual moisture after rice harvest
appropriate management with proper
varieties can increase the production and
productivity of pulses.

3) Tolerance to biotic stresses.

Mungbean & urdbean cultivation
have always been under threat of viral
disease like YMV, urdbean leaf crickle,
leaf curl disease and bud necrosis. These
diseases are caused by begomoviruses or
tospo viruses transmitted through vectors.
In the beginning, the YMYV disease is more
prevalent in northern India during khairf
and summer and was rarely noticed in rabi
and rice fallow situations. Now the virus
has become serious constraint in all
growing seasons. Three distinct strains of
YMV (MYMV, MYMIV and MYMV
vigna) have identified and their prevalence
are being mapped in the country. Efforts
are being made to develop YMV resistant
varieties.

4) Varieties for newer traits.

Non availability of labour for
agriculture, the multiple picking in
mungbean is now not possible, so it is
imperative to develop suitable plant types
amenable for mechanical harvesting. For
this introgression with additional features
like synchronous maturity and thick stem
at base with distinct vegetative and
reproductive phase. Again use of
postemergence herbicides like imazethpyr
& quizalofop in soybean encouraged to

I. S. Halakude
(Research Coordinator)

identify molecules which can provide
protection against weeds in mungbean and
urdbean. For higher yielding and to realize
the productivity level of these crops, it is
necessary to develop the plant types
suitability for high density planting. The
close spacing will facilitate to more
number of plants in per unit area. Pulse
varieties with high harvest index with
higher biomass production will be
desirable and efforts have to be made for
value addition.

To provide research impetus to
mungbean and urdbean, the research
programmes have been oriented to
improve genetic yield potential through
germplasm enhancement and gene
introgression, development of high yield
potential varieties with high degree
tolerance to biotic stresses, improving
crop adaptation to climate change by
manipulating crop duration, developing
photo-thermo insensitivity, tolerance to
high temperature & drought for summer
cultivation as a catch crop and value
addition and quality improvement in the
development of cultivars of mungbean and
urdbean.
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A Liquid Mycorrhizal Biofertilizer:
Step toward effective nutrient
and water management

M. S. Paprikar

(Microbiologist)
Crop productivity has direct co-relation with nutrition and
irrigation management. Proper utilization of these resources can
boost up the yield of different economically important crops.
Moreover, it can reduce the cost of production. Leaching of Nirmal
nutrients and water has always been a major concern in Bio Power Gold
agriculture, which has not only deteriorated the soil health but also liquid

increased the cost of production. So as to tackle above problems
the Bio input division of NSPL has developed a liquid formulation
of Mycorrhizal biofertilizer with innovative Patented technology.

The advantages of drip irrigation system
viz, increase in crop yield, saving of ground
water,optimization of chemical fertilizer
doses, reduction in labour cost of
application has increased the awareness
about the drip irrigation system among the
farming community. Day by day area under
drip irrigation is increasing drastically due
to promotion of drip irrigation system
under various  Government Schemes.
Under such situation if use of liquid
formulation of Mycorrhizal biofertilizer
will be promoted, then certainly the
nutrients and water from untapped area can
be tapped resulting in lowering down the
expenses on fertilizers and irrigation to
fewer extent.

Considering farmers demand of liquid
based Mycorrhizae product suitable for
drip application, Scientists of Nirmal Seeds
initiated the work on liquid Mycorrhizae
biofertilizers product development and
demonstration. After a series of product
testing and trials, NSPL could develop an
innovative liquid Mycorrhizae product viz,
“Bio Power Gold”

Whatis Bio Power Gold liquid?

What the New Formulation is?

Bio Power gold liquid is developed by
Patented Root Organ Culture technique
(ROC) using three species (consortium) of
Glomus. ROC is a High-tech in vitro
production technology under controlled
hygienic conditions.

-
. :
A

application with organic
manure. Two applications are
suggested @ 2.5 litre /ha at

i) Vegetative stage

ii) Flower to the fruiting stage

E

Availability :- Productis
available in 500 ml and
1 litre HDPE Bottle

packing. Standard packing is of 10 litre.

Recommendations :-

Pulses, Oilseeds and Vegetables (except
cole crops). It cannot be used for
cruciferous plants.

“Bio Power Gold” is proved to be
most suitable for sustainable agriculture
and for improving the soil structure and
texture mainly because, it reduces labour
cost and ensure root zone application of
propagules, which results in maximum
Mycorrhizae fungus root association.
Mycorrhizal hyphae penetrates in soil and
increases nutrient and water uptake
ultimately results in increase in crop yield.

Features:

1. Helps to absorb and mobilize primarily
phosphorous, along with other
important macro and micro elements

Bio Power Gold (A Liquid and water.
Mycorrhizal Biofertilizer) can be used on 2. Compatible with other Biofertilizer of
different categories (N, P, K and S -
fixers and solubilizers).

Propagules count : 100 propagules per ml. !
Dose:- Use Bio power Gold liquid through ~ ¢tops like Sugarcane, Cotton, Banana,
the drip irrigation system/drenching or soil ~ Grapes, Apple, Citrus, Onion, Potato, Chili,




3. Environment friendly and does not
affect ecological balance

Benefits of Bio Power Gold (Liquid
Mycorrhizal biofertilizer)
to the crop and soil:

1. Suitable for application by drip
irrigation.Root zone application of
AMF propagules ensures root entry
point of the AMF and avoid loss of
propagules.

2. Improves plant root growth and
development.

3. Increases the uptake and mobilization
of phosphate in all crops.

4. Increases and facilitate nutrient and
translocation from the soil and root
cuticle parenchyma to xylem, phloem,
elements like nitrogen, potassium,
iron, manganese, magnesium, copper,
zinc, boron, sulfur and moly-
bdenum.

5. Effective in overcoming the stress
conditions like drought, disease
incidence and deficiency of nutrients.

6. Enhances the quality of produce and
increases the immune power of the crop.

7. AM supplement root hair in water
absorption, hence prevents reduction
in crop relative water content of cells
and helps to overcome drought.

From ongoing experiments it is very clear

that, a liquid Mycorrhizal bio-fertilizer

developed by the Consortium of Glomus

Control
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species and propagated by ROC technique
shall provide significantly high and
economically attractive option to reduce
the dose of chemical fertilizers. It has
become an integral part of the nutrient and
water management and indispensable
component of sustainable agriculture.

@ 1 Samiple {5
Bio Power Gold liquid treated
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Seed Enhancement :
Technologies for Assured Plant
Stand Establishment

Seed enhancement technologies have
expanded over the last 15 years due to the
seed industry's demand for strong and
uniform crop stand establishment. Seed is
regarded as carrier of new technologies.
Therefore, the seed needs to be protected so
as to deliver it as an efficient input. When
seed is planted during an environmental
stress like heat or drought chemical
reactions in the seed may not go as
smoothly as when the seed is under
favorable condition.

Precision seeding reduces seed
cost per acre and seed establishment

increases production flexibility and harvest
pack out.Successful stand establishment
under all conditions is the key to assured
production.

Various seed treatments have been
used in many crops for a variety of

purposes, seed enhancement includes
priming, steeping, hardening, pre-
germination, pelleting, encrusting & film-
coating.

The purpose is to describe seed
enhancement technologies & Nirmal
Seed’s commercial application in selected
crops to boost early seedling vigor.

A.Seed pelleting:

Seed pelleting is the process of adding inert
materials to change seed size and shape for
improved plantability (Halmer 1988).
These enhancements improve planter
performance by making seeds rounder or
larger and can be used as a carrier for
various seed additives such as nutrients,
growth regulators, and crop protection
materials. Pellets are made to precise size
tolerances and are very useful in
combination with precision seeding
equipment. Singulation of seed in the field
is therefore easier.

There are two components to a seed
pellet:

a)Bulking (or coating) material: The
bulking material can be either a mixture of
several different mineral and/or organic
substances or a single component. The
coating material changes the size, shape
and weight of the seed. Desirable
characteristics of a good coating material
include uniformity of particle size
distribution, availability of material, and
lack of phytotoxicity.

b)The second component, the binder :
The binder holds the coating material
together. Binder concentration is critical
because too much binder will delay
germination. Too little binder will cause
chipping and cracking of pellets in the
planter box, which can cause skips and/ or
wide gaps in the plant rows. Many
different compounds have been used as
binders such as various starches, sugars,
gum arabic, clay, cellulose, vinyl polymers
and even water.

Seeds of various sizes are
commercially pelleted, from relatively
large seeds like Capsicum ,Chilli and
tomato to very small seeds like Begonia sp.
Seed pelleting protocols can be designed to
increase the seed weight by about 2-fold up
to 50-fold ormore .

Benefits of Seed pelleting :

e Pelleted seeds can be planted with a

mechanical seeder.

e The uniformity of shape and additional

weight of the pellet make it possible to

plant even tiny seeds directly to the field

either with a seeder or by hand.

e Pelleted seeds can be spaced regularly,

Precise placement of one seed per plug.

e [t is used as a carrier for various seed

additives such as nutrients, growth

regulators, and crop protection materials.
Nirmal Seeds is using this

technique in Capsicum NCCH-7 in which

seed weight is increased by about 7-fold .

There are approximately 200 naked seed

per gram in Capsicum NCCH-7.
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M T Sable (Manager QA)
Swapna Deshmukh (Q4 Officer)

B. Film Coating/ Encapsulation:

Film Coating involves deposition of a thin
but uniform, coating of tough material
onto the surface of the seed. Because of
worker safety considerations,seed-coating
method over the last several years has
gained popularity .Dadlani et al. (1992)
reported that the seed coating improved
stand establishment in Paddy.

Benefits of Film coating:

e Duc to film coating all the dosage
originally applied to the seed will be
available against the pests in the target
environment, and worker exposures to
harmful dusts are minimized.

e Film coating increased flowability in the
planter caused by better “slippage”
between individual seeds, increased
visibility of seed in the soil.

e Nice appearance and bright colors make
for easy checking of seed placement.

e Coating provides an excellent medium to
carry fungicides, pesticides, biological and
micro nutrients to improve stand
establishment.

Film coating in Nirmal Seeds is
widely used in crops like Hy. Watermelon,
Hy.Muskmelon, Hy. Okra, OP Okra, Hy.
Chilli, Hy. Bajra, Hy. Cotton, OP Mustard,
OP Paddy & Hy. Maize to apply
insecticides, fungicides and pigments on to
the seed.

Hy. Watermelon

Anen ool



Hy. Okra

Hy. Chilli

Hy. Cotton

OP Mustard

i Scod Cealing

OP Paddy
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C. Seed Priming:

Seed priming is a seed treatment that
regulates the germination process by
managing the temperature and seed
moisture content. The seed is taken
through a biochemical process within that
activates the initial stages of germination.
The priming process regulates the seed's
temperature and moisture content,
bringing the seed closer to the point of
germination and then carefully dried to
stop germination for planting. Basically,
the priming process advances the seed to
the same stage of maturity so that the seed
will emerge uniformly in the field.

When the primed seeds are
planted, you are shortening the
germination time and improving the
uniformity of the crop upon emergence.
Since priming activates the germination
process it reduces the shelf life of prime vs
unprimed seed. The shelf life of primed
seed tends to not exceed six months to
maybe a year depending on the quality of
the raw seed prior to the priming treatment.

Benefits of Seed Priming:

Priming enables seed to germinate and
emerge even under adverse agro-climatic
conditions such as cold and wet or extreme
heat. Uniform emergence helps optimize
harvesting efficiency which can increase
yield potential. If all the plants emerge at
the same time, they will likely mature at
the same time for harvest. Priming also
helps to improve vigor for fast and healthy
plant development.

Germination time can be 50%
faster with primed seed. When seeds
germinate quickly, they may avoid
potential problems including soil crusting,
weeds, and soil borne diseases. On the
down side, primed seed doesn't have the
same storage life as unprimed seeds.
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Seed Processing at Nirmal Seeds...

Y. B. Paratkar
Manager (Processing)

“Don't compare yourself to others, you are you.
No one could come close to being you even if they tried.”

Asrightly said in above phraze, Yes we are we
and no body can come close to us being even
if they tried. Seed being a basic input of
agriculture productivity, utmost care is
required during seed processing. Processing
adds value to the seed so s to germinate it at
higher percentage with high vigour. We
always aimed to process the seeds with due
care by using innovative seed processing and
seed treatment methods. So as to satisfy our
customers with respect to quality; the
Management of Nirmal Seeds took some
strategic decisions so as to make seed
processing units ultra modern. Now we are
equipped with semi-automated and
automated high tech machines which

enabled usto give best quality seeds.

‘What the seed processing is ?

“Seed processing is a vital part
of the total technology involved in
making available high quality seed. It
assures the end users, seeds of high
quality with zero adulteration.”

Steps involved is seed processing

e Raw seed receipts.

e Matching of seed lot and variety with
TC.

e Entry in seed flow system.

e Moisture checking.

e Weighing of Gunny Bags.

o [otNo.on Gunny Bags.

o Sampling for various QC tests.

e Fumigation

e Stacking. Our strength.....

Our Goal..... Our highly experienced
“Always bear in mind that our own staffisourreal strength.
resolution to succeed is more important Each and every staff is

than any one thing”. highly devoted with the
e Intime supply quality work with result
® 95-99 % Delivery to plan schedule. orientated out put. Fully
e Quality inall respects. motivated by the

management with self
initiative and self
discipline.

e Zero Physical quality incidence.
e Zero defects.
e Optimum utilization of the resources.




Okra (Abelmoschus esculentus L.) is an
important vegetable crop of the tropic and
sub-tropic. It is grown during summer, rabi
and rainy seasons. Okra is cultivated for
it's immature edible fruits known as pods.
The average productivity of okra in India
is 11.63 (t/ha) (NHB-2017) and area
5,28000 ha. with production of 6146000
MT. (Horticulture Statistic at glance
2017). The low productivity in okra
attributed poor seed replacement due to the
limited availability of quality seed and
high incidence of yellow vein mosaic and
enation leaf curl virus. The hybrid seed
marketed by private sector companies is in
sizable amount and cover the bigger area
across the Country, but still the larger area
is under cultivation of improved seeds
only. It is therefore, to boost the
productivity; this area need to be brought
under quality F1 seeds cultivation.

Essential points for quality

okra seed production

i) Soil - light to medium heavy
well drained

Season - Kharif (June/July)
Summer (Jan/Feb.)

Fertilizer dose - 100 : 50 : 50 NPK/ha.
Isolation distance - Foundation - 400 m.
TL /Certified-200 m.

ii) Method of seed production

Plant male and female seed parents
separately by keeping 200 m isolation
distance.

Female : Male seed ratio - 3:1

Seed rate :

2.4 kg female + 800 g. male/ acre

200 g female + 75 g male/ plot of R

Surrounding ~ Maize

Rows 2

= 200m.

Nirmal Doot [l
——

Hybrid okra seed

production techniques

B.
S.

iili) Emasculation :

P. Jadhav (Sr. Scientist)
Y. Patil (Plant Breeder)

e [t is the removal of male part from the flower of female seed parent”

e It is done in the evening one day prior to Anthesis.
e Emasculation can be done by forcep or Thumb nail.

Peinal
Stipma
Anrhers
[vary
Tredieel
Flower
Male
Female
Friasculated Mower Pallim aticm
e Pollination is done by picking flower of male seed parent
e |t is done during 8-11 AM
e Mark the pollinated flower
iv) Hybridization :
Anthesis - Opening of flower is called anthesis.
Dehiscence of Pollen Sti
Crop | Anthesis viability e
pollen Receptivity
15-20 min after 1 hr. before & At flower
Okra | 8-10a.m . . .
anthesis after anthesis opening

v) Inspections of seed production plot :

Minimum three inspections are required for rouging.
Time of Inspection —a) Before flowering

b) Flowering & fruit setting

c¢) Before Harvesting
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vi) Reason of low pollen production
in okra -
In Oct-Dec

e Due to incidence of pollen feeder insect

e Reduce the pollen viability when the
temprature goes below 10° C

e When temprature goes below 10° C
pollen production becomes low

e Continous
cloudy weather 8-10 days also effect on
low pollen production

Solution

e Control the incidence of pollen feeder
by spraying the insecticide like
Dichlorovas

e Spraying of Boran 20 % @ 3 gm/lit +
Berrylon @ 2ml/lit at 6 days interval

e Spraying of Planofix
@ 1 ml/lit + Sucrose
solution for increasing the setting %

vii) Reasons for Dropping of buds &

flowers - emasculated

e Due to close spacing

e Excess vegetative growth due to
application of excess nitrogen

e Hardning of soil due to frequently visit
of labours for crossing

e Temperature above 40° C causes
flower drop

e Due to continuos cloudy weather i.e.
too little light intensity also causes
flower drop

Remedy :

e Use appropriate spacing for
okra i.e. 60x45 cm

e Spraying of Livosin @ 4ml/pump for
stop the excess growth

e Avoid application of excess nitrogenous
fertilizers

e Use 100 ppm NAA to reduce the
flower drop

e Frequent earthing up is essential to
avoid abiotic stress to the plants

viii) Effect of fruit load on seed yield &
quality in okra

Nirmal Doot [l

Seed yield Total seed  100-seed Seed
Treatment (g/plant) Yield (q/ha) weight (gm) germination %
1 First 6 fruits 18.72 6.84 7.31 96.8
2 First 8 fruits 24.08 8.64 6.94 91
3 First 10 fruits 29.7 10.81 6.69 84.3
4 First 12 fruits 31.92 10.74 6.5 80
Control (No.
5 Fruit removal) 36.08 11.7 6.48 68

For better germination & good seed vigour in Okra the number
of fruits/plant should be 10-12

ix) Care should be taken regarding self fruits & uprooting of male parent
after pollination

x) Harvesting & seed extraction

e Pick full ripe/ mature fruits before shattering
e Dry in shade & extract the seed
e Clean the seed and dry till moisture % reaches to 8-12%

xi) GMS seed production - upcoming miracle

e Very less cost required for pollination due to less labour requirement
® Very less chances of mixing

e No chances of self fruits

e More seed yield as compared to conventional method
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Desi cotton hybrid NACH-433

notified by Govt. of India
for Central zone.

Dr. S. A. Patil
(Plant Breeder)

Since last twenty years, Nirmal Seeds has developed deshi cotton hybrid NACH-6, NACH-
12 and NACH- 18 which were notified by Govt. of India and mostly popular amongst

cotton growers for their yield potential and superior fibre quality. Looking to the future
prospectives of short coarse fibre; Nirmal Seeds has developed one more outstanding desi

cotton hybrid NACH-433 having different economically important traits.

The desi cotton (G. arboreum) being
highly tolerant to abiotic and biotic stresses
gets well adapted to the climatic aberrations
and also well suited in resource limited
environments and therefore are still
preferred in the low rainfall areas because
of suitability under rainfed conditions with
low cost management. In addition it has
ability to tolerate major pest and diseases.
Beside the Kapas of A. cotton has special
demand in surgical and denim industry.

The surgical cotton is in much
demand for hospitals, nursing homes,
dispensaries, for sanitary napkins, pads and
at beauty parlors etc. The surgical cotton
industry registered a steady growth rate in
the past and the demand for absorbent
cotton for sanitary and other uses is picking
up pace with the spread of education and
upward economic growth of towns and
villages. The demand for surgical and
absorbent cotton is growing at the rate of 10
percent per annum across the world. The
current demand in India is estimated at
about 2 million bales (of 170 kg each) per
year. Besides the Indian market, there is
enormous export potential for surgical
cotton to countries such as USA, European
countries, and Japan. Presently, the
absorbent cotton prepared either by
chemical or enzymatic process is time
consuming, involves cost for several
operations and also causes pollution.
Researchers have recently developed eco
friendly process to make eco-friendly
absorbent cotton from short staple cotton

using commercial pectinase Gayal et al.
(2012). Sufficient attention has not been
given to evaluate and develop the
cultivars/hybrids which genetically
possess surgical properties and so far only
few varieties such as Phule Dhanwantari
have been released for surgical use.

After putting hard endeavour from
last twenty years, Nirmal Seeds has
developed deshi cotton hybrid NACH-6,
NACH-12 and NACH- 18 which were
notified by Govt. of India and mostly
popular amongst cotton growers for their
yield potential and superior fibre quality.
Looking to the future prospectives of short
coarse fibre; Nirmal Seeds has developed
one more outstanding desi cotton hybrid
NACH-433 having different economically
important traits which are furnished
below.

The hybrid NACH-433 was tested in
All India Coordinated Cotton
Improvement Project since last three
consecutive years (2013-14t0 2015-2016)
and it performed well and ranked first in
respect to seed cotton yield over the years (
3 years) and locations (20 locations) in
Cental zone (1786 kg/ha.) in comparison
to zonal and local checks respectively.
Therefore, the hybrid NACH-433 was
notified and released as a absorbent cotton
due to its short staple and coarse fibre
(more than 7 Micronaire) by Central
Variety Release Committee during
AICCIP annual group meet held at TNAU,
Coimbatore (Tamil Nadu) on 8th - 10th ,

April 2017 for Central zone States of India
including Maharshtra, Gujarat and Madya
Pradesh. This hybrid has ability to resist
against sucking pest and tolerate to
drought conditions.

Internally our product development
department has conducted many MLTs
across India in different agro climatic
zones. The results of which revealed that
this hybrid has wider adaptability under
average management conditions .
Certainly, this hybrid shall be boon for the
farmers having scanty resources.

Brief features of Hybrid Deshi Cotton
NACH-433 (NACH-433)

Characteristics
Growth Habit.......Open, erect, semi
spreading
Duration............ 150-160 days
Boll Size & Shape.......... Big,0Ovate
Avg. Boll Weight (gm)......4.0-4.5
Staple Length (mm)........ 22-23
Micronaire....................Above 7
Fibre Strength (g/tex)........22-23
Ginning %................... 40-42 %

Special features:

* Sucking resistant

* Excellent boll bursting and
boll retention

* Tolerant to drought

* Suitable for 2 to 3 picking

* Recommended three toppings at
75 to 80, 95 to 100 & 110 to 115
(at 4.5 feet) days after sowing
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Nutritionally improved

double low Indian mustard
variety : NML-100

Dr. V. S. Patil (Plant Breeder)
I. S. Halakude (Res. Co-ordinator)

In February-2011, Nirmal Seeds Pvt. Ltd. started an ambitious project to develop nutritionally
improved mustard (B. juncea) varieties having low erucic acid (<2%) and low glucosinolate (<30
micro mole per defatted seed meal) content using marker assisted selection in collaboration with DBT
(Department of Biotechnology) and TERI (The Energy and Resources Institute) New Delhi.

The efforts are taken for selection of recipient Brassica juncea line for incorporation of double
low traits (glucosinolate and erucic acid). After rigorous selection, the line NML-100 was found to be
more suitable for incorporation of double low traits due to its characteristics like earliness, high
yielding, tolerance to biotic and abiotic stresses and wide acceptance by farmers of the northern states.

Rapeseed mustard (Brassica species) is the
major rabi oilseed crop of India. Mustard
seed is the second most important oil seed
crop in India after soybean accounting for
nearly 20-22% of the total oilseeds
produced in the country. India is the fourth
producer of mustard seed contributing to
around 11% of world's total production.
(Mustard crop survey report 2014-15.)
Rapeseed-mustard (Brassica spp.)
constitutes an important source of edible oil
and meal. However, traditional rapeseed-
mustard varieties accumulate high amount
of erucic acid and glucosinolate in their
seeds. These quantitatively inherited anti-
nutritional factors drastically reduces the
quality of rapeseed-mustard seed oil and
meal for consumption purposes.
Development of rapeseed-mustard
varieties with low erucic acid and
glucosinolate content, therefore, has been
an important breeding objective
worldwide.

Breeding programmes for
developing canola quality (<2% erucic acid
in oil and <30 pmoles of glucosinolate/g of
oil-free seed meal) rapeseed began in
Canada as early as 1956. In India, however,
the major efforts were made in the 1970's
with the launch of Indo-Swedish and Indo-
Canadian collaborative projects (1979-94)
to improve rapeseed-mustard oil and meal

quality and consequently varieties low in
erucic acid and/or glucosinolate were
developed. However, the existence of a
significant yield gap between potential
yield and the yield obtained in frontline
demo-nstrations indicates the need for
further refinement in technology packages
for these varieties. In addition, it is also
important to educate the masses about the
health benefits of canola quality oil. This
paper reviews the status and perspective of
breeding and cultivation of canola quality
of our mustard variety NML-100.

Whatis Canola?

'Canola' which is a registered trade mark of
Canadian Oil Association denotes the
seeds having less than 2 per cent erucic
acid in it's oil and less than 30 micro moles
of glucosinolate per gram of it's deoiled
meal. Canola is only a quality standard and
not a classification based on biological
attributes. The 'canola' quality oil has
gained acceptance worldwide as a healthy
edible oil cooking medium. It is the major
edible oil in many countries like Australia,
Japan and Canada.

Health benefits of canola oil

e CVD (Cardio vascular disease) CHD
and stroke is world leading killer (16.7
million global death in 2003), 29.3% of

global deaths.

e India account for 60% of global burden
118 million in 2000, 214 million by 2025
projected.

e Rapid orbanization, physical inactivity,
increased incidence of diabetes, obesity
and unhealthy diet are the possible causes
of CVD.

e Due to absence of harmful fatty acid
(erucic acid) in Canola oil helps to reduce
the chances of CVD and other benefits of
Canola oil as follows.

Canola oil high in good fats

Fats are made up of smaller units called
fatty acids. Canola oil is rich in two fatty
acids that are essential in our diet because
our body can't make them:

e Alpha-linolenic acid (ALA) is an
essential omega-3 fatty acid. It protects
against heart attacks and strokes by
helping to lower bad cholesterol.

e Linoleic acid (LA) is an essential
omega-6 fatty acid. It's important for the
brain and for the growth and development
ofinfants. Both of'these fatty acids are poly
saturated.

Canola oil low in bad fats

Compared to all other vegetable oils in
the market, canola oil has the lowest levels
of the fats that are "bad" for human health:
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e Saturated fats raise the bad cholesterol in
our body and have been linked to coronary
heart disease. Canola oil has the lowest
saturated fat level of all vegetable oils.

e Trans fats raise bad cholesterol and lower
good cholesterol while all processed oils
contain very small levels of trans fatty
acids, canola oil is defined as zero trans fat.

Canola oil good source of

vitamin E

Vitamin E is an antioxidant that protects
our body's fats and proteins from free
radical damage. It may also help reduce the
risk of heart disease and cancer.

Nirmal's Progress Towards Quality
Mustard

Mustard oil is preferred in most of the
Northern states due to its characteristic
pungency. Oil contains lowest amount of
saturated fats (SFA), two essential poly
unsaturated fats (PUFAs), Linoleic and
Linolenic among all edible oils and also
contains nutritionally desired oleic acid
which gives stability to oil. Though the
nutritional advantages of rapeseed-
mustard oil available in India out do many
other edible oils, the presence of erucic acid
and glucosinolates are considered to be
undesirable. Indian varieties under
cultivation have high erucic acid (about
50%) and high glucosinolates (> 100
moles/g defatted seed meal). Erucic acid is
feared to cause health problems and high
glucosinolates in the oil cake are not
desired for animal feed. Hence efforts to
develop canola quality and also low erucic
acid containing mustard varieties acquire
importance in the crop improvement
programme of Rapeseed- Mustard in India.
Therefore, a double low variety is expected
to have wider acceptance and increased
utility both as edible oil and cattle feed.

Introgression programme of double low
traits by using marker assisted backcross
breeding method

In February-2011, Nirmal Seeds
Pvt. Ltd. started an ambitious project to
develop nutritionally improved mustard
(B. juncea) varieties having low erucic acid
(<2%) and low glucosinolate (<30 micro
mole per defatted seed meal) content using
marker assisted selection in collaboration

with DBT (Department of Biotechnology)
and TERI (The Energy and Resources
Institute) New Delhi.

The efforts are taken for selection
of recipient Brassica juncea line for
incorporation of double low traits
(glucosinolate and erucic acid). After
rigorous selection, the line NML-100 was
found to be more suitable for
incorporation of double low traits due to its
characteristics like earliness, high
yielding, tolerance to biotic and abiotic
stresses and wide acceptance by farmers of
the northern states. The parental line Teri-4
(Brassica napus) received from TERI;
New Delhi having double low traits (low
glucosinolate and erucic acid) was used in
backcrossing programme as a donor. The
genotypic and phenotypic selection
approach was used to achieve this aim in a
relatively shorter time frame (3-4 years
using marker assisted selection approach
as compared to 6-7 years in case of only
phenotype based selection). Markers
linked to double low traits were developed
which can be use permanently to convert
other high yielding Brassica juncea lines
in short duration using marker assisted
breeding approach. The glucosinolate trait
is governed by four recessive loci whereas
erucic acid trait is governed by two
recessive loci. Selfing of final backcross
generation and or microspore culture
approach was used to fix these traits and
bring these two traits in homozygous
condition at BC3 generation of crossing
programme, significantly reducing time
for varietal development. Presently the
work is completed and also validation of
the gene for double low is done. During
ensuing rabi season large scale
multiplication of this variety shall be done.

Organoleptic taste differences in Nirmal
Mustard double low oil, canola oil,
Mustard oil & Soybean oil.

Mustard oil has a distinctive
pungent taste, characteristic of all plants in
the mustard family, it is used often for
cooking in North India, Eastern India,
Nepal, Bangaladesh & Pakistan. In
Bengal, Orissa, Assam, Meghalaya,
Manipur & Nepal, it is traditionally
preferred of for cooking. The
characteristic pungent flavor oil is due to
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allyl isothiocyanate. In case of canola oil
(Double low) due absence or removal of
allyl isothiocyanate this oil is similar taste
with other oil e.g. Soybean oil.

The R & D division has
conducted the organoleptic taste of
Nirmal’s double low mustard oil with
other oils like, market Mustard oil, canola
oil, soybean oil by preparing Poha
(flattened rice), chilli thecha and Bhaji
with all type of oil. In this study Nirmal’s
double low mustard found similar taste
with canola and soybean oil
without greatly altering the taste.

Socialimpact expectedin the future

The product developed through present
research will lead to produce mustard oil
with low erucic acid ultimately reducing
health hazards arising from consumption
of normal oil available in market having
high erucic acid content. Export of this
double low mustard oil in the countries
like EU, USA and Canada, could be
initiated where normal mustard oil is
banned for consumption principally due to
its high erucic acid content. Farmers are
expected to get more price for this newly
developed double low mustard variety.
More ever, double low mustard oil can be
popularized in central and southern India,
as the undesired traits are eliminated. In
case of taste and health this is great
solution for replacement the other oilseed
crop like sesame, groundnut and
sunflower for oil purpose in village areas
and oil those contain higher fats which are
responsible for the cardio vascular disease.

Achievement

BIRAC has conferred an award on Nirmal
Seeds for successful completion this
research project in collaboration with
TERI.
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A versatile sorghum
hybrid NJH-2013

A. B. Birajdar
(Plant Breeder)

Sorghum has huge potential and also been identified as one
among the climate resillent crops that can adopt quickly under
changing climatic conditions. Climate change will modify the
length of growing period and increases the predicted
temperatures across the sorghum growing regions. So, keeping a

Sorghum is the fifth most important Cereal

Staple Crop in the Sub-tropical and some
arid regions of Africa and Asia. It is the
second cheapest source of energy and
micronutrient after Pearl Millet. The vast
majority of the population in Africa and

view in mind, Nirmal’s R & D team has developed a versatile
photo and thermo insensitive sorghum hybrid NJH-2013 which
is suitable for all seasons with wider adaptability and acceptable
Bhakari quality.

Central India is depending on it for their
dietary and micro-nutrient requirements.
In sorghum, the cultivation area is showing
adecreasing trend due to diversion of kharif
sorghum area to maize, soybean, ground
nut and pulses. In general the average area,
production and productivity levels are -
higher in kharif season as compared to rabi Days to Pl.ant Panical 1_000 F0f1der Yield
season. The average productivity in rabi Entry Maturity height | length | grainwt | yield g/ha
was low due to crop is grown on residual (cm) (cm) (gm) q/ha. '
moisture, non availability of high yielding K-2017 102 219.0 333 31.7 116 52.2
varieties and hybrids. The grain quality is | 54y 5013 R 2017 | 130 | 188.0 | 296 | 298 | 1250 | 552
much superior in rabi season as compared
to kharif season. S-2017 115 172.0 30.2 32.2 123.0 53.0
In contrast, the sorghum produced Mean 116 | 193.0 | 31.0 31.2 121.3 53.5
in rainy (kharif) season is from mostly K-2017 | 108 | 2220 | 31.0 | 305 | 1148 | 510

Comparative yield data of sorghum hybrid NJH-2013 along with check

Season

hybrids but less for human consumption. Check

Above 50% of the kharif produce goes into R-2017 135 147.0 32.0 36.0 123.0 54.0
alternative uses such as poultry feed, S-2017 121 146.0 31.0 32.8 109.1 454
alcohol and animal feed while rabi sorghum Mean 121 172.0 31.3 33.1 115.6 50.1

(local and improved land races) is of
superior grain quality and hence preferred
for human consumption.

Sorghum is main staple food for
poor and marginal farmer with low input.
The crop has huge potential and also been
identified as one among the climate
resillent crops that can adopt quickly under
changing climatic conditions. Climate
change will modify the length of growing
period and increases the predicted
temperatures across the sorghum growing
regions. So, keeping a view in mind,
Nirmal’s R & D team has developed a
versatile photo and thermo insensitive
sorghum hybrid NJH-2013 which is
suitable for all seasons with wider
adaptability and acceptable Bhakari

quality.

Photographs of NJH-2013 Earhead & Bhakari quality
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¢ Twinkling Stars

Harshal M. Alone

B.Tech (Marine Eng.)
1st Sem. Exam- 74.10 %

il e

Tanisha Jagdish Ghodke
3rd Std. (Grade-Al)

Harshada Mahesh Patil
93 % in 12th (Science) Exam.

Bhavesh Vinod Patil
Indian Talent Search Exam
(Rank -10th in Dist.)

n

Kaveri Namdeo Rajput

Silver Medal in
Karate championships

Krutika M. Deshmukh
Indian Talent Search Exam
(Rank -1st in Center)

Mitali Santosh Patil
4th Std. Exam. -89.68%

Harshada Jagdish Ghodke
Sr. KG. Std. (Grade-Al)
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Importance of Seed Vigour Testing

Mrs. Pratima A. Patil
(OA Department)

Seed Vigour testing does not only measure the percentage of viable seed in a sample, it also
reflects the ability of those seeds to produce normal seedlings under less than optimum or
adverse growing conditions similar to those which may occur in the field. Seeds may be
classified as viable in a germination test which provides optimum temperature, moisture and
light conditions to the growing seedlings; however, they may not be capable of continuing
growth and completing their life cycle under a wide range of field conditions. Generally,

seeds start to lose vigour before they lose their ability to germinate; therefore vigour testing is
an important practice in seed production programs.

Testing for vigour becomes more important for carryover seeds, especially if seeds
were stored under unknown conditions or under unfavorable storage conditions. Seed vigour
testing is also used as indicator of the storage potential of a seed lot and in ranking various

seed lots with different qualities.

The biological basis of the seed vigour concept

It has been established that the conditions of seed development, maturation, storage and
aging influence seed vigour. Seeds developed under moisture stress, nutrient deficiency,
extreme temperatures, etc. often result in light, shriveled seed or collectively called poor-
vigour seed. Preharvest environment of high humidity and warm temperatures can also
cause loss in seed viability and vigour.Seed mechanical damage, whether induced by
harvesting or conditioning equipment, as well as improper storage conditions are among
the factors that adversely affect seed vigour. In addition, genetic factors such as hard-
seededness, resistance to diseases, and seed chemical composition influence the
expression of seed vigour.

Methods of measuring seed vigour
The general strategy of determining seed vigour is to measure some aspects of seed
deterioration or weaknesses, which is inversely proportional to seed vigour.

Cold test, accelerated aging test, electric conductivity test, seedling vigour
classification, and seedling growth rate are among the tests that are used to measure seed
vigour. In addition, the tetrazolium (TZ test) can be used as a vigor test by classifying the
pattern of stained seeds into high, medium and low quality.Below is a brief description for
some of the most common seed vigour tests that are used for various crops including corn,
soybean, field beans, peas, grasses, vegetable seeds, and other crops.

Cold Test (CT)
This test is most useful to estimate seed
performance from emergence ability to
survival and sustenance of normal growth
and development of seedling in low soil
temperature conditions.

The cold test,the seeds are placed
on towel paper and incubated at 5-
10°C/41-51°F for 7 days period. At the end
of the cold period, the test is transferred to
a favorable temperature for germination
(e.g., 25°C/77°F in case of sweet corn).
The percentage of normal seedlings is
considered as an indication of seed vigour.
Vigorous seeds germinate better under
cold environments.

High vigour and Low vigour seedling.

3. Evaluate the effects of adverse storage
conditions, mechanical damage, drying
injuries or other causes on seed
germination in cold wet soils.

Accelerated Aging Test (AAT)

The principle of this test is to stress seeds
with high temperatures of (40-45°C/130-
139°F) and near 100% relative humidity
(RH) for varying lengths of time,
depending on the kind of seeds, after
which a germination test is made. High
vigour seeds are expected to tolerate high
temperatures and humidity and retain their
capability to produce normal seedlings in
the germination test.

When canthe AAT test be used?

1. Can be used to determine the seed
vigour of many crops.

2. Useful in predicting the potential
storability of a seed lot.

Electric Conductivity Test

This test measures the integrity of cell
membranes, which is correlated with seed
vigour. It is well established that this test is
useful for garden beans and peas. It has
been also reported that the conductivity
test results are significantly correlated
with field emergence for corn, and
soybean. As seeds lose vigour, nutrients
exude from their membranes, and so low
quality seeds leak electrolytes such as
amino acids, organic acids while high
quality seeds contains their nutrients
within well structured membranes.
Therefore, seeds with higher conductivity
measurement are indication of low quality
seeds as vice versa.



Seedling Vigour Classification Test
(SVCT)

This vigor test is an expansion of the
standard germination test (SGT). The
normal seedlings obtained from the SGT
results are further classified into 'strong'
and 'weak' categories. This test has been
used for corn, garden beans, soybean,
cotton, peanuts and other crops.

When canthe cold test be used?

1. Select cultivars with the best ability to
perform under cold wet soils for early
spring planting.

2. Provide basis for adjusting planting
rates for individual seed lots.

The principle of the test

Seedlings have four significant morpho-

logical sites for evaluating vigour:

1.Root system.

2. Hypocotyl (the embryonic axis between
cotyledons and root).

3. Cotyledons (storage tissue of reserve
food for seedling development).

4. Epicotyl (the embryonic axis above the

cotyledons).
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In this test, seedlings are classified as
'strong' if the above four areas are well
developed and free from defects, which is
indication of satisfactory performance
over a wide range of field conditions. On
the other hand, normal seedlings with
some deficiencies such as missing part of
the root, one cotyledon missing, hypocotyl
with breaks, lesions, necrosis, twisting, or
curling are classified as 'weak'.
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Techniques of Genetic Purity
Assessment of Hybrid Seed.

Genetic purity of seeds refers to the
trueness to type. If the seed possesses all
the genetic qualities that breeder has placed
in the variety, it is said to be genetically
pure. The success of hybrid seed
production is dependent on the genetic
purity of parental lines. Both out crossing
and inadvertent mixing of seed can
compromise seed quality, therefore genetic
purity assay are critical tools for seed
producers and plant breeders. If there is any
deterioration in the genetic makeup of the
variety during seed multiplication and
distribution cycle, there would definitely
be proportionate decrease in its per-
formance e.g. yield, disease resistance etc.

Principal genetic purity or
genuineness of cultivar is tested by means
of Genetic marker. Genetic marker are
any genetically determined trait
(morphological, biochemical, molecular)
that can distinguish among genotypes
(Leist, 2005).

1. Morphological (Grow Out Test)
Marker based Technique.

It is a conventional method of Genetic
purity assessment. Nirmal Seeds Pvt. Ltd.
is using this technique to assay the Genetic
purity of all produced seed lots. In grow out
test (GOT), plants are grown up to maturity
and several morphological and floral
characteristics are assessed to distinguish

Swapna Deshmukh
(OA Officer)

the hybrid, means it is based on morphological markers. It represents very small portion
of genome and stage specific, high environmental influent. It is a time consuming and

required large-scale field facilities.

Different Stages of Grow Out Test

Land Prepration & Sowing

Testing

Germinated GOT plot

Final Evalution Stage




Now days the latest techniques have been developed in molecular biology to conduct
Genetic Purity Assay. It is mostly based on a single genetic difference between the parents
ofaparticular hybrid, it can be done using both protein and DNA analysis.

2. Biochemical (Protein and Isozyme) Marker based Technique.

Electrophoretic analysis of proteins and isozyme offers an efficient and cost effective
method to differentiate between varieties within a species and genetic purity assay in seed
lots. The analysis of the seed protein and isozyme by electrophoresis (SDS-PAGE and A-
Page) technique is the simple, rapid, accurate and most economic. Although SDS PAGE is
amore traditional method used for varietal testing, it is not suitable for all species. So now
there is a advance technique i.e. IsoElectric Focusing or Ultra Thin Layer IsoElectric
Focusing (IEF/UTLIEF) gel electrophoresis is available to the separation of proteins,
peptides and enzymes. This procedure is quick, simple, relatively lower in cost, and
generates highly resolved banding pattern. Vertical IEF gel electrophoresis in
combinations with different Isozymes e.g. ADH, APS, GDH, EST, IDH, LAP, MDH etc.
and different stain e.g. CBB, fast blue RRsalt, fast blue BBsalt etc. can be used for variety
differentiation or genetic purity assay in different crop species.

Isoelectric Focusing (IEF).

In isoelectric focusing gel electrophoresis, proteins are separated on polyacrylamide gel
by the differences in their electric charges. Under the electric field, these proteins migrate
through the pH gradient in gel and settle where the pH of the gel is equal to their isoelectric
point (pl), which is the pH at which net charge of the protein become zero. Different
proteins that have different pl values will settle at different positions on the gel and form a
protein band pattern. Different cultivars contain different seed proteins and have different
protein band patterns under IEF. Therefore, varieties can be differentiated
from each other by comparing their protein band patterns (Dunn, 1993)

The first two main factors to be determined in IEF. First proteins must be
extracted in the appropriate solvent that is able to dissolve the marker proteins of
individual plant varieties that distinguish one variety from the others. Second the
appropriate gel pH gradient varies with plant species that possess different protein types.
Zhao T. M. (Zhao et al. 2003) reported that a gel pH gradient of 5-8 gave the best results in
the separation of hybrid-rice seed proteins, while Wang (Wang et al. 2000) used gel with a
pH gradient of 4-8 to separate seed proteins of tomato for variety identification.

Running an IEF Gel
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Photo 2. Banding patterns of Biochemical
(protein and isozyme) marker.

3. Molecular (DNA) Marker based
Technique

Molecular marker-assisted identification
is expected to be potentially useful in
hybrid seed genetic purity testing for many
traits that are not easily assessed by visual
inspection. It has many advantages over
other categories of markers such as
morphological, cytological or
biochemical markers. e.g. DNA marker
can cover the whole genome and,
therefore, is much larger in quantity. There
is more polymorphism in DNA markers,
which are able to reveal the variation and
allelism. Many DNA markers are co-
dominant and can differentiate between
the homozygous and heterozygous
genotypes. Furthermore, DNA markers
are 'neutral' and they have no effect on
phenotype, no epistatic effect,

and are not influenced by environmental
conditions and developmental stages.
Therefore, DNA marker is simple, quick,
insensitive to environment and
experimentally reproducible. Some
molecular marker systems, such as RFLP
(Restriction Fragment Length
Polymorphism), AFLP (Amplification
Fragment Length Polymorphism), RAPD

(Random Amplified Polymorphic DNA),
SSR (Simple Sequence Repeats), SNP
(Single Nucleotide Polymorphism) have
proven to be good optional tools for testing
purposes. At present SSR & SNP has
become an ideal molecular marker in
identification of plant variety or genetic
purity assay.

Photo 3. Banding pattern of
Molecular (DNA) marker.
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Why eco-friendly bio inputs are
not getting popularized at
desired rate ????

In modern agriculture, due to heavy usage
of chemical fertilizers and harmful
pesticides on the crops, sustainability of the
agriculture system collapsed, cost of
cultivation soared at a high rate, income of
farmers stagnated and food security and
safety became a daunting challenge.
Indiscriminate and imbalanced use of
chemical fertilizers, especially urea, along
with chemical pesticides and unavailability
of organic manures has lead to considerable
deterioration in soil health which affected
soil fauna and resulted in poor soil fertility,
reduced crop production and farmer
income. In recent years, overuse of
chemical fertilizers and pesticides leads
poor cropping system, soil acidification,
contamination of ground water and
atmosphere. Therefore, establishment of
environmental friendly mechanism and
effective strategy for crop yield having vital
importance to reach the goal of friendly
environment. Microbial products are
biologically active products of micro-
organism (bio fertilizer and bio pesticides)
containing one or more beneficial bacteria
or fungal strains.

Importance of bio-inputs in agriculture:
1) They are cost effective, eco friendly and
renewable source of plant nutrients.

2) They can save the uses and cost of
chemical fertilizers and pesticides

3) Provide protection against drought ,
different pest and pathogens .

4) They stimulate the plant growth and
activate soil biologically.

5) They can be incorporated in integrated
nutrient management (INM) and integrated
pestmanagement (IPM).

6) The INM & IPM will help to reduce the
cost of production and improve the quality
ofproduce.

India is emerging as the single
largest country with highest arable
cultivated land under organic management.
Currently, India is a key player in the global
arena, exporting over 300 products in 20
different categories to over 20 countries.
Additionally, India is the largest exporter of
organic cotton and houses the largest
number of organic producers in the world.
Alongside the developments pertaining to
the global markets, the domestic markets
are growing at a rate higher than the global
average and are expected to keep growing
ata25% CAGR through 2020.

Government initiative and Indian
organic market scenario :

In India Government is promoting eco-
friendly bio-products through various
schemes like National Mission for
Sustainable Agriculture (NMSA)/
Paramparagat Krishi Vikas Yojana
(PKVY), Rashtriya Krishi Vikas Yojana
(RKVY) and National Food Security
Mission (NFSM) etc. To facilitate organic
farming, 11 state governments (Kerala,
Karnataka, Andhra Pradesh, Sikkim,
Mizoram, Nagaland, Himachal Pradesh,
Madhya Pradesh, Gujarat, Rajasthan and
Odisha) have come out with their own
State Organic Farming Policies, and
Sikkim became the first state to be
declared as Organic State. Many other
states such as Chhattisgarh and
Uttarakhand are also promoting an organic
marketplace wherein producers and
consumer can directly interface. With all
these initiatives, it is expected that the cost
of cultivation will come down and
productivity will improve significantly.
This will result in lowering the prices of
organic products for mass consumers to
switch over to organic products and create
further demand. In spite of government
initiative there are certain major constrains
in the quality production of Bio-inputs
like:
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Valmik Patil
(Research Officer)

1. Use of improper, less efficient strains for
production.

2. Lack of technically qualified staff in
production units.

3. Unavailability of good quality carrier
material or use of different carrier
materials by different producers without
knowing the quality of the materials.

4. Production of poor quality inoculants
without understanding the basic
microbiological techniques

5. Short shelf life of inoculants and
temperature sensitive strains

6. Non-availability of suitable facilities for
production

7. Non-availability of quality speci-
fications for raw materials and
quick quality control methods.

The above constrains are the major hurdles

in not popularizing the bio organic inputs.

Secondly, the cut-throat competition and

L1 rate concept adopted by various

procuring agencies forced manufacturer to

compromise in quality to certain extent.

This has resulted in getting unexpected

results to the farmers. Guidelines have

been formulated for such products in FCO

& Insecticide Act 1968. These guidelines

if strengthenly followed then certainly this

will help to boost the usage of these
products among farming communities.
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One of the best control measures on cotton pink bollworm

Cotton is a key fibre crop having direct bearing on socio-economic structure of
farmers but cotton suffers heavily from a spectrum of insect pests which affect the crop
from seedling to boll opening. The losses due to cotton pink bollworm tune to 50-60%
resulting in substantial decrease in lint yield. A bio-intensive IPM module with much
reliance on conservation and promotion of naturally occuring bioagents, biopesticides
and botanicals as tools for sustainable production of cotton. Trichogramma spp. belongs

to the category of egg parasitoid. Trichogrammatoidea bactrae (Hymenoptera: Tricho-
grammatidae) the most widely used bio-control agent in the world and is effective against
pink bollworm of cotton. It attacks the pest at the egg stage itself and hence damage done
by larvae is avoided. It offers a lower cost but more effective plant protection option in
comparison to insecticides. Considering the heavy incidence of cotton pink bollworm
in Maharashtra, the Nirmal seeds has started the trichocard production activity.

Nirmal’s Trichocard Life cycle of Trichogramma
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Life cycle of Trichogramma:

: Female parasitoid can distinguish already parasitised eggs, thereby avoiding
superparasitism or multiple-parasitism under natural conditions. Fecundity varies from 20
to 200 eggs per female according to the species, the host, and the longevity of the adult.

Eggs in the early stages of development are more suitable for parasite

development. Older eggs, especially those in which the head capsule of the larva is
visible, are not usually parasitized and if they are parasite, survival is much lower. Venom
injected by the female at the time of oviposition is believed to cause this predigestion of
the egg's contents.
: During the 3rd instar (3 to 4 days after the host egg was parasitized) dark melanin
granules are deposited on the inner surface of the egg chorion, causing the host egg to turn
black. This is an invaluable diagnostic character for distinguishing them from
unparasitised eggs. Larvae then transform to the inactive pupal stage.

The adult wasps emerge from the pupae and escape the host egg by chewing a
circular hole in the egg shell. The black layer inside the chorion and the exit hole are
evidence of parasitism by Trichogramma. The egg, larval and pupal stages of
Trichogramma at 28 = 20C are completed in about 1 day, 3 to 4 days, and 4 to 5 days
respectively.

Thus, the life cycle is completed in 8 to 10 days, but it may be prolonged at lower
temperatures or hampered at very high temperatures. The adults are short lived (6-8 days).
Mating and oviposition take place immediately after emergence. The sex ratio is
generally 1:1.

K. R. Patole (Plant Pathologist)
Dr. A. S. Damre (Entomologist)

How to use Trichocard:

® In cotton- The Trichocard are released
in the field at 45 days after sowing @ 5
cards/ha (one lakh eggs).

® Total three release are necessary. The
cards are to be used before the
emergence of the adult parasite.

® Cut or tear each Trichocard into small
pieces and distribute them all over the
field.

® The pieces may be stapled under side of
Cotton leafat 15x15 m distance.

® (Care should be taken to release the
parasites either in morning or evening
i.e., during cool hours, in windward
direction and there should not be any
pesticide spray.

Trichocard stapled on the
inner-side of the leaf

Advantages of using Trichocards:

® Low cost, more effective.

® field application (releases) is very
simple as compared to other methods.

® Added to all these, environmental
pollution is avoided.

Precautions:

® Trichocards should be packed in such a

way that the parasitized surface is on the

inner side.

® Emergence date should be specified on
cards for the guidance of the users.

® Trichocards should be stapled on the
inner-side of the leaf to avoid direct
sunlight.

® Farmers should avoid the use of

pesticides in the field where Tricho-

gramma are released. If need arises

selective/safer pesticides can be used and

it is to be ensured that pesticides are used

15 days before or after release of

Trichogramma.



¢ Success story

Nirmal Doot, [l

el 3rUTed - Tl 8€.89 fdded
JaIeY ¥ IT 1 a1oneT et et SrNuiar Mesdl Sig

ITHEAT W forem et @R 9T
7 A1 wiegTR Teg= wq@ Uk
AR, wETE, WEAE, TUE,
YEUTe, UIAl d HdR el
arFaTd 9td g fus wean
THTOTER ¥qel WTd. FgU Wraren
Rregr o wiegrR® <t stew
adt FHt faurmae wa fe=mr
fues wedar s et WL AT
wWedaed wew wam=afada
FEUER Meg a1 Afaew @aren
w fUsEEt T ke @
Vaeh=aTen feshtft Searea R
TR ¥5.¥% féhed @ Scureq

HENTSET=AT Eequiehelet Saea fSegl el shical X | HeRTserdict Teh
Wi TS TEUH HICEH! W TR, HIceTHEd qvar=n acish T1al
TTcAes o ufgd fafay fush Saett STard. Teehrt et FRETIHs 39 3
HEear™ Wiw oTe. Negme afvemedla Wra geda: wia fUedr. el
Toermed wa fieht sarfafiard <, g, e @ A, el ereft fiek Sach
TG, T T e Jeaa: Sal, T8 &1 ek B! Shard. ST e fo=m
HAT T W 2 A1 e T U 1. F&7Ts, IMEame!, g, Y&uTs,
TETeST 9 AR AT ATgITd 9Td 2 U Higan SHIvmeR Hdet Sd. Tevd
fovmma® wra fermr fues Tuei STSH el ST, AEfE adf (R029) et
FieaT Feerma wq feamr fsh wouf smfya woaa sieft 2. a1 wda
egardia Td qemeT 315 Aahd Teurft e 8. a1 wgardt i,
Fft FAMTTToRgA ST ST AT |1 AToT= ArTae shefl STd 3791 A1a foehredt
g frer fae sheft .

frter forggn wadiva-u, wadiea- 2 uo 11fdT wemgl - 1 =T
I WEEd FHae wuaa Telt. il WRgl ¥ A1 o] dneas wER
AT FETTEae AT TaTdie SAeier qerdt #ff. Wmam e ardiet an
IdHA I TH TR &Fd ARG hell. ANESMET & hieviiada
Tehella fushrean Tgu sremadt 9ol fid freae e waer off. gita Tem,
oA, TEe TN (S o TR 7 arerEes T (et itheR) T
e AqHITAT ARG AT, TR @ 9 SAYEIeas g6t Aqhm=aH
e SRR Mieg A1 AR RIS
Sk @ PR IR harr. e
ATATER Mo gaell y fhal =
FFAZSAT AFWIW MY ;TS .
Jffidia ¥FE, it T g
HEcaTeal ggd 9 Afaged ueh
STl Sed o giga feRrer
ENEE 3‘|?|Q°¢lf‘°"-|| 3qcTedd b
e AT MR AT IWE UG AT
e fospefl 3cumed TeveE TR
¥&.¥¢ fdgead 3Icumgd Sras=aren
e, o1 fosedt IcueAge w9
a1 T TYd W T
USRI, JUH SHHTh AT Aqshil #ft. FIaH e ardiet A= fa. o2 Jot
R02¢ STt eI Tererm=ft =1, #ft. Sgehiaerel I A=A 5 Teshi 0T
STTCAT. IRt AT 1 AT 2 ST HTST e M e Hee=aT
SR AT, SAM IS ARTEEE el ofor e SRiaiar e 3
IRITERE 3cATe Al 3Uaedl A fodd. wamgesa ot fasert Seareaman smfor
FAHTET AR 3. AT 3R AGh=AT1a] ST0T ST gall 379 RIash=a
Fiffraet.

26



¢ Production Development- New app | Nirmal Doot JRSSEPY/

Launching of Tailor-made Mobile-App
for Production Department:-

Production development took
initiative to launch a tailor-
made production mobile app
along with a Digital production
diary for its all three (TL, BS,
FS) branches.

This has introduced the smart
working concepts among the
team members and enabled the
day to day working very easy.
Now the entire operations of
the Department are paperless.
Every team member is
successfully utilizing this
Mobile App. Training
programmes were conducted
under the guidance of Hon.
Director (Production) for
operation of this Mobile App.

Nirmal
Production
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¢ Product performances | Nirmal Doot JSSF]

Product performance of Nirmal Castor NTCH-44 in AP

Use of Nirmal Bio Power Gold
& Berrrylon on Cotton

Farmer Name : Dinesh kumar Village : Tarara, Hasanpur, Amroha

Product performance of Product performance of Ridge gourd NRGH-370 in AP
Sponge gourd NSGH- 88 in MS

Farmer Name : Shree Babhale
Village : Parola Dist. Jalgaon. (MS)
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Product performance of Use of Nirmal Bio Power Gold
Maize NMH-27+ in UP on Sugarcane

Village : Godi Pokhoni, Dist : Raibarely (UP)

Product performance of
Tomato NTH-3622, Bitter gourd NBGH-951 &

Excellent performance in Cucumber-NCH-388 at Dist : Mandi (Himachal Pradhesh)
summer trial at Buland shahar (UP)

Product performance of
Muskmelon NMMH-24 in UP
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Product performance of Okra - NOH-1684 (Kajari) in Thane (MS) Performance of Bottlegourd -
NBBH-48 (Vikram) in UP

Farmer Name : Dnyaneshwar Waman Pawar Village : Khutal, Dist : Thane

Farmer Name : Pritam Singh
Village : Rudrapur, Tal : Hanspur,
Product performance of Dist : Amroha
Muskmelon - NMMH-203 in MS

Product performance of
Muskmelon - NMMH-24 in UP

Farmer Name : Bajirao Patil Village : Sonevadi,
Tal : Shindkheda Dist : Dhule

Product performance of
Paddy - NR-89 in West Bengal

Product performance of
Hy. Bajra NPH-5423 in Gujarat

Village : Naman, Gujrat
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Use of Nirmal Bio Power Gold on Onion in Nashik district




Nirmal Doot RN

Use of Nirmal Bio Power Gold on Capsicum in Osmanabad District

Healthy growth &
excellent result

Use of Berrylon on Okra in Nashik District Product performance of Tinda
NRL-3 (Gabaru) in Nashik



¢ Product Promotion Activities | Nirmal Doot, [JESSEEEE!

Marketing department conducts various product promotion activities for
communicating product’s special features & advantages to the farmer.
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¢ Eminent Guests | Nirmal Doot [JESEEEETS

Hon. Shri Kishor Raje Nimbalkar, Collector Jalgaon district
visited Jamun Plantation at Hon. CMD’s farm

Visit of Mr. Kuldeep Kumar (Manager Vijaya Bank) &
Mr. Kishor Varma (Manager Vijaya Bank) to Nirmal Seeds, Pachora




| Nirmal Doot, SRR

Hon. Dr. J.C.Rajput (Director R & D) delivering lecture on Integrated
Nutrient Management of Mango at Vengurla during International Mango Conformance

Hon. Director Dr. S.S.Patil along with Scientist &
Progressive farmer’s at Nirmal Bio Power Gold
applied Banana plantation

Hon Director Production Shri D. R. Deshmukh
with Sr. Manager Production, Sr. Scientist &
RM Production inspecting the
Bittergourd hybrid seed plots.




¢ Training, Conference and Seminars

Nirmal Doo: Y

Recently, Production department has conducted trainings mobile app operation
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Receipt of “ Outstanding
Partnership Award- Asian”

for Pearl Millet biofortification
research for human nutrition in India




Nirmal Doo: [T

Hon. CMD sir addressing the Nirmal Team during training programme

AGM (Finance & Administration) S.S.Patil addressing the
Account & Administration team of MP, UP, CG, KK, AP, HR, RJ & MS during training programme

AGM (Finance & Administration) S.S.Patil AGM (Marketing) G.M.Patil addressing
during presentation of results of Financial the Marketing Team of MP, CG & Vidarbha (MS)

Year 2017-18 on 31st March 2018 during R & D Visit

."'. -




Nirmal Doot JRIRET

Annual budget meet of Marketing held at Novotel Mumbai during 22nd to 24th April 2018

Training at Lucknow Training at Banglore
covering North & North eastern state’s team covering Western, Central & Southern state’s team

Launching of Nirmal Bio Power Gold
Marketing Department took initiative to launch
newly developed unique Mycorrhigal bio fertilizer
Bio Power Gold in different regions of country




* News & Views Nirmal Doot RN
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¢ New Packing /New Product Launches | Nirmal Doot JESERNY
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Nirmal Doot JRRNY.

¢ New Joinings

Mr. Rajesh Kumar Ranjan Mr. Rameshwar G. Khokale Dr. Ashvinkumar S. Damre
Zonal Manager Mktg Zonal Manager Entomologist
(Bihar & Jharkhad) Mktg (Gujrat) R&D

-

Mr. Vilas P. Khile

Regional Manager
Production (Chikhli)

K3
=/

Mr. Ravindra S. Langde

Dy. Regional Manager
Mktg (Nagpur)

y

Mr. Swami P. Patil
PA to CMD

¢ Wedding Bells

Chi. Pankaj Chi. Sau. Kan. Jyostana Chi. Bhushan
S/o. Late Ashok P. Tayade D/o. Shri Pitambar Firake S/o. Shri Rajesh Rajput
With With With
Chi. Sau. Kan. Falguni Chi. Vishal Chi. Sau. Kan. Harshada
D/o. Late Nilkanth D. Bharude S/o. Shri Bhaurao Patil D/o. Shri Ranjeetsingh Girashe
On 23rd June 2018 On 8th April 2018 On 28th April 2018
Chi. Sachin Chi. Ganesh
S/o. Shri Bhalerao Patil S/o. Shri Hardash Chhagan Rathod

With With
Chi. Sau. Kan. Vaishali Chi. Sau. Kan. Priyanka
D/o. Shri Bhausaheb Patil D/o. Shri Bhaiyasaheb Chavan
On 1st May 2018 On 18th February 2018
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On the occasion of Republic Day 26th January 2018, Hon. CMD hoisted the flag.
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