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From the Director General’s Desk

Indiscriminate use of chemical fertilizers and pesticides leads to environmental
hazards has imposed a serious threat globally, which results in low productivity
in all crops. The environmental degradation is evidenced by changes in rainfall
pattern and raise in day and night temperature. The natural resource such as
soil and water are still polluting due to continuous use of chemical fertilizers
and pesticides. Besides pollution in natural resources, the food consumption by
human beings is also intoxicated due to this excess use of chemicals. The soil
organic carbon content of soil has reached critically low level in Indian soils.
Therefore, it is essential to improve the organic matter content in soil to
improve soil carbon contents and other minerals required for high crop
production. It is time to look for economically viable, environmentally safer
materials as alternatives to the agrochemicals.

Organic farming reduces the use of synthetic chemicals and fertilizers for crop
production. Thus use of organic products like biofertilizer, farm yard manure,
compost, vemicompost and other organic input application to soil is
recommended. The Government of India launched several schemes to promote
organic farming. The organic farming restricts the use of synthetic chemicals
and fertilizers for crop production. Therefore, it is a time to think over on eco-
friendly and sound sustainable food production methods. Alternative organic
inputs are not available to meet out the demand of production system.
However, vermicompost is one of the major input for the promotion of organic
farming. Unlike chemical fertilizers vermicompost is a eco-friendly will
increase soil fertility improves soil structure and productivity. Hence,
vermicomposting is the only viable, simple and cost effective method which is
a remedy for the agrochemicals. Further, it is compatable with a ranage of
biofertilizers & bio pesticides for bio priming with applying to soil.

In recent days kitchen garden and vertical gardens are more popular among the
urban people in India to improve the nutrition, in which vermicompost is used
as a major input for the cultivation. It gives better results for kitchen garden,
ornamental plants, crops, farmers, and farm women. It is easy to produce,
transport and helpful in sustainable agriculture production without any hazards
to soil, water and environment. Awareness creation on vermicomposting is
very important at this juncture.

NIPHM is a national level premier institute under the Department of
Agriculture & Farmer Welfare (Ministry of Agriculture & Farmers Welfare),
Government of India established in the year 1966 at Hyderabad is playing a
major role in disseminating the importance of vermicompost, vermiculture and
vermiwash to the various stakeholders. The institute is also promoting the
vermitechnology through  ASCI-Skill  development programme on
vermicompost producers and through various training programmes as one the
organic components to the farmers and rural youth since inception.

I wish this theme article will helpful to the researchers, scientists, farmers,
industrialists, and other stakeholders to understand the importance of
vermitechnology in agriculture.
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VERMITECHNOLOGY FOR SUSTAINABLE AGRICULTURE

Dr. P. Sakthivel and Dr. Christopher Alice Retna Packia Sujeetha,
Plant Biosecurity Division, National Institute of Plant Health Management, Hyderabad

INTRODUCTION

In the past decades, agricultural development were increased significantly based on external inputs to achieve the short
term productivity which resulted in improper use of local resources. Thus, damaged the environmental resources and
indigenous know-how where agriculture can hardly be perceived as sustainable. Due to that various problems were
emerged particularly usage of heavy doses of fertilizers and pesticides that increased micro-nutrient deficiency, reduced
cultivation area, depleted soil water table and deterioration of soil health. Long-term use of ammonia or urea-based
fertilizers intensifies soil acidity, retarding nutrient cycling and restricting water in filtration and plant root development
(Rasmussen, 1998). Furthermore, enhanced soil acidity accelerates the mobility of some heavy metals thus increasing the
potential for surface water and groundwater contamination. Alternative to the synthetic chemical fertilizers are important
to maintain a certain ecological stability. It is widely recognized that larger crop yield can be achieved only by increasing
the availability of nutrients for plants, strictly dependent on the biological cycles in the soil. Potential alternatives to
chemical fertilizers include fermentation sludge, chitosan and cyanobacteria. The potential for such biological fertilizers
are very promising.

Sustainable agriculture is the effective management of resources to meet evolving human demands, preserves the natural
resources, and maintain or improve environmental quality. The long-term development of farming systems that are
productive and lucrative, conserve the natural resource base, safeguard the environment, and improve long-term health
and safety is the ultimate goal of sustainable agriculture. It is imperative to establish a sustainable method of food
production in light of the world population’s rapid growth and the instances of agricultural systems having a negative
impact on the environment. It is feasible to create techniques that enhance agriculture and increase environmental quality
by relying on ecologically sound principles, as suggested by the numerous economic, environmental, and social issues
connected to traditional agriculture. Soil preservation is crucial for agriculture productivity.

Prior to the advent of new agricultural technologies, organic wastes were widely applied in the crop lands to or improve
tillage, fertility and productivity. There is a renewed interest in use of organic wastes and residues to protect agricultural
lands from desertification and to maintain and restore their productivity. Billions of tones of agricultural wastes are
yearly produced around the world as residues of high yield crops. They are mainly destroyed by burning, burying or
uncontrolled disposed in the environment. Therefore, a great part of what is produced by plant is getting to be
irremediably lost. This huge biomass could be usefully recycled in agriculture as safe soil conditioners.
Vermicomposting process has been used to convert such waste products into nutrient rich organic matter directly usable
to soil for increasing its fertility.

VERMI-TECHNOLOGY

Vermitechnology is a method of converting wastes into useful products through the action of earthworm comprising
three main processes vermiculture, vermicomposting, and vermiwash.

1. Vermicomposting: Vermicomposting involves the stabilization of organic solid waste through earthworm
consumption which converts the material into worm castings. Vermicomposting is the result of combined activity
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of microorganisms and earthworms. Microbial decomposition of biodegradable organic matter occurs through
extracellular enzymatic activities (primary decomposition) whereas decomposition in earthworm occurs in
elementary tract by micro-organisms inhabiting the gut (secondary decomposition). Microbes such as fungi,
actinomycetes, protozoa etc. are reported to inhabit the gut of earthworms. Ingested feed substrates are subjected
to grinding in the interior part of the worms gut (gizzard) resulting in particle size reduction.

2. Vermiculture: It is the mass culturing of earthworm in cast production and commercializing of live worm for
other purposes.

3. Vermiwash: Vermiwash is liquid manure obtained from earthworm used in vermicomposting and is used as
foliar spray.

VERMICOMPOST

In nature, earthworm cast consist of excreted masses of soil, mixed with residues of comminuted and digested plant
residues. The vermicompost is a product rich in organic bioremediated matter, which differs from the compost obtained,
from the same matrix for its level of humification and the greater presence of microbial metabolites. These metabolites,
i.e., growth regulators, polysaccharides are strongly responsible for the fertilizing value of casts. Composting of the
organic waste materials on farms, in households and in rural and urban human habitats turns them into valuable
agriculture inputs and minimizes environmental problems. The vermicompost produced due to the activity of earthworms
is rich in essential plant nutrients than the ordinary compost. Vermicompost contains major and minor nutrients in plant-
available forms, enzymes, vitamins and plant growth hormones like gibberlins and immobilized microflora. Nutrient
constituents of vermifertilizer are Nitrogen 2.0-2.5%; Phosphorus 1.3-1.8%; Potash 1.8-2.5%; Calcium 1.0-1.2%);
Magnesium 0.3-0.5%; Sulphur 0.8-0.5%; Iron 0.8-1.5%; Copper 120-36 ppm; Zinc 100-1000 ppm; and Manganese
1000-2000 ppm (Rajkhowa, 2003). It is 5 times richer in N, 7 times in P, 11 times in K, 2 times in Mg, 2 times in Ca and
7 times in actinomyces than ordinary soil. The average nutrient content of vermicompost is much higher than mostly
used farmyard manure (FYM). Its application in soil easily makes available the essential elements. The quantity of
inorganic fertilizers can be reduced to about half the recommended dose by applying vermicompost as organic manure
instead of FYM. Vermicompost holds promise to play a significant role in building up of soil fertility and improving soil
health for sustainable agriculture. Organic gardeners, landscape artists, home gardeners and field farmers use
vermicompost which when mixed with the soil offer nitrogen, phosphorus and potash to the plants without the fear of
burning. Besides agriculture, forestry, horticulture and kitchen gardens, earthworms can be used for the development of
wasteland area.

MAJOR STEPS IN VERMICOMPOSTING

The ideal objectives of vermicomposting are to upgrade the value of the original waste material to produce upgraded
materials in situ and obtain a final product free of chemical and biological pollutants (Bouche, 1979). The overall
vermicomposting process involve following major steps:

COLLECTION AND PROCESSING OF WASTE
All kind of organic wastes of plant and animal origin are valuable resources and can be utilized for preparation of

vermicompost. The main raw material source for earthworms to make compost are cow dung, crop left overs, vegetables,
agricultural and agro-industrial byproducts, weeds like Water Hyacinth, Ipomoea, Eupatorium, etc., and municipal trash
(Rajkhowa, 2003). A particular process, such as shredding, mechanical separation of metal, glass, ceramic, and plastics,
is required during collection of agricultural, industrial, and municipal wastes. Shredding is the process through which
waste materials are being crashed into small parts or particles to the volume reduced to 50-70%. Raw organic wastes are
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generally piled and kept as such for 7-10 days. Cow dung slurry may be applied over the piled wastes during this period
maintaining suitable time gap for 2-3 times.

Sr. Raw Material Earthworm sp. Used Reference
No.
1. Vegetable waste Eudrilus eugeniae Narayana (2001)
2. Agriculture waste and sugarcane thrash  Eudrilus eugeniae Kale et al, (1982)
Perionyx excavatus
3. Paper mill sludge Lumbricus rubellus Kavian et al, (1996)
4. Cattle dung + biogas plant effluent + Megascolex sp. Balasubramanian et al, (1995)
water hyacinth
5. Sewage sludge + (paper, cardboard + Eisenia andrei Doninguez et al, (2000)

grass clippings + pine needles + saw dust

+ food wastes)
6. Sheep manure + cotton industrial waste  Eisenia foetida Albanell et al, (1998)
7. Green waste Eisenia andrei Frederickson, (1997)
(Source: Kadam, 2001)

COMPOSTING BY EARTHWORMS

Earthworm activity stimulate physical and biological environment of the decomposer subsystem and could enhance
composting rate because earthworm is physically an aerator, crusher, mixer, chemically a degrader and biologically a
stimulator, Aerobic bacteria released by earthworms, release about 20 times more energy per unit carbon than anaerobic
bacteria. Hence, more release of energy means more bacterial biomass, which in-turn speedup waste decomposition to a
higher rate than that possible under anaerobic conditions. So, the introduction of earthworms degrades a much larger
amount of organic waste than would be normally possible, which also reduce the processing period required for
composting. During this process earthworms convert the organic waste into vermicompost. To the mixture selected
species of earthworms adult to be added. In general, 2-3 kg of adult worms is required to get vermicompost after 45-60
days (Rajkhowa, 2003). About 50kg worms give 50kg manure per day. These worms are known to survive in the
moisture range of 20-80% and the temperature range of 20-40°C. The worms do not survive in pure organic substrates
containing more that 40% fermentable organic substances. Hence fresh waste is commonly mixed with partially or fully
stabilized waste before it is subjected to vermicomposting.

CLASSIFICATION OF EARTHWORM

There are more than one thousand eight hundred (1800) known species of earthworm and this can be sub divided in the
groups. The three group of earthworm are:

1. Epigeics: These are surface dwellers serving as efficient agent of communication and fragmentation of leaf litter,
have a small body size (10-30cm) with uniform body coloration and exhibit a high reproductive rate, they have no
effect on the soil structure, as they cannot dig into the soil, e.g. Eisenia foetida, Eudrilus eugeniae and Parionyx
excavatus. These are ‘muck’ or compost worms which live within organic material.

2. Endogeics: These create horizontal branching burrows within the soil driving nutrition from the organically rich soil
they ingest. They have major impact on the decomposition of death plant roots, thus, these worms are important in
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soil formation process such as mixing and aeration. They have variable body size and are weakly pigmented, eg.
Allobophora chorotica (green worm), Aporrectodea caliginosa (grey worm).

3. Aneciques: This are deep burrowing, tends to make vertical burrows upto 3 feet in depth, have a large body size, are
strongly pigmented, show surface feeding and casting behaviour, and exhibit a low reproductive rate in the field, eg.
Aporrectodea longa (Black headed worms), Lumbricus terrestris.

EARTHWORM SPECIES SUITABLE FOR PROCESSING ORGANIC WASTE
Despite the fact that there are virtually many varieties of earthworms, only a few have been used on a wide scale for

organic waste processing. The species used most commonly include Eisenia foetida (Red wiggler), Eudriulus eugeniae
(African night crawler), Lumbricus rubellus (Red worm), and Parionyx excavatus etc. Among all the species that have
received sufficient research, E. foetida has been proved best for processing organic waste, and the growth and
reproduction patterns of this species have also very fast.

E. eugeniae

L. mauritti P. excavatus

List of some earthworm species suitable for vermicomposting

FAMILY

SPECIES

Lumbricidae

Bimasto parvus, Eisenia foetida, Eisenia hortensis

Megascolecidae

Lampito mauritii, Perionyx excavatus, Metaphire anomal, Polypheretima elongata

Ocnerodrilidae

Ocnerodrulus occidenalis

Octaochaetidae

Dichogaster bolaui, Dichogaster saliens, Romiella bishambari

Eudrilidae

Eudrilus euginae

Moniligastridae

Moniligaster perrieri

(Source: Chattopadhyay, G.N., 2012)
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PREPARATION OF VERMICOMPOST

Conversion of selected organic components by using earthworms into compost and the multiplication of earthworm are
simple process and can be easily handled by any layman. Construction of vermicompost pit as well as vermi tank is
extremely simple and can be done by individual and masons available in rural areas. The process of vermicomposting
starts with collection of organic wastes and segregation of the waste. The segregated bio degradable (organic) waste is to
be used as feed material to vermicompost pit/tank.

Appropriate site selection: the site should be protected from direct sunlight and should not be in low lying areas.
Vermiculture site preparation: Proper ramming of soil or preparation of platform is required before preparation of
vermicompost beds.

Construction of appropriate shed: Thatched roof/tin sheds on bamboo/metal poles with proper slope to drain rain water,
and proper ventilation. The biodegradable waste should be predigested in a separate bed before transferring to the
treatment beds.

TOOLS AND EQUIPMENTS USE IN VERMICOMPOSTING

Some of the important tools and equipments used in vermicomposting are 1.Shovel 2. Spade 3. Crowbars 4. Iron Basket
5. Basket 6.Bamboo basket 7. Dung fork 8. Trowel 9. Plumbing and fitting tools 10. Weighing machine - platform type
11. Power operated shredder 12. Sieving machine with 3 wire mesh sieves 13. Culture tray 14. Bag sealing machine 15.
Bags for packing 16. Wheel barrows 17. First aid box.

METHODS OF VERMICOMPOSTING

Process Step 1: Transfer the predigested material in heaps to the vermicompost beds. It is possible to prepare a
vermiculture bed or worm bed (3 cm) by putting dust or husk or coir waste or sugar cane garbage in the bottom of the
bed.

Step 2: Apply about 100gm of earthworms for every square feet of surface area of the compost bed.

Step 3: Cover the entire bed immediately with gunny bags to reduce light penetration and create dark environment and
maintain required moisture content in the feed bed for better performance of the earthworms for digestion of the feed
material.

Step 4: To maintain moisture, sprinkle water on alternate day/every day in summer and 3 to 4 days intervals/twice a
week in winter.

Step 5: After 1 month of introducing the earthworms, remove the gunny bags and keep the heaps open to air for a day,
collect the top 2 inch layer of earthworm compost by slow & smooth scrapping of the top layer of the compost bed till
you observe the earthworms. When you see earthworms, stop scrapping; this is done to send the earthworms down into
feeding materials in the feed bed.
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Step 6: Screen the harvested vermicompost through an appropriate sieve and reintroduce the course material as well as
separated earthworms to the empty treatment beds.

Step 7: Again add the predigested material in the bed and repeat the process.

COMMON VERMICOMPOSTING SYSTEMS:

Vermicomposting is done under any covered areas with shady places viz. cattle shed, poultry shed, back yards,
underneath temporary thatched sheds or in nay containers. It is prepared in the areas where protection from climatic
adversaries such as high rain, prolonged spells of high or low temperature and predators like ants, rodents, termites and
insectivorous birds. Different vermicomposting methods are widely practiced across the country which are developed by
various institutions as per the local needs of the farmers. The various methods of vermicompost production systems are
as follows:

WINDROWS:

Windrows methods are mostly used by commercial farmers. These structures are about 100 feet long, 3 feet high, and 3
feet wide. This method can be done using different ways. The common ways include static pile (batch) windrows, top-
fed (continuous) flow windrows, and wedge windrows, which are similar to continuous flow (Munroe, 2007).

a. The static pile windrows are made up of piles of mixed bedding and feed. The piles are made up in an elongated
form in a windrow style. The shape can also vary from elongated forms to squares and rectangles. They are
usually not more than 1 m in height (Munroe, 2007). They are usually produced outdoors, covered with top
roofing using corrugated iron to prevent rain while allowing ventilation on the sides (Biernbaum, 2015). Fresh
organic matter feed is added toward the edges of windrows to ensure ongoing movement and production of
vermicompost by the worms (Appelhof, 2007). In pits and windrow vermicomposting methods, lining is used to
prevent worms from escaping. However, lining can limit the movement of air, thereby resulting in an anaerobic
condition in the compost pile (Papadopoulos and Savvides, 2003). Anaerobic conditions can lead to rapid and
total loss of the worm-composting population.

b. The top-fed windrows, which are a continuous flow, are similar to static windrows, except that they are set up in
a continuous flow operation. The bedding is placed first and inoculated with the required amount of earthworms
and then repeatedly covered with thin layers of feed for the earthworms. Usually, layers of new bedding are
periodically added to replace the bedding material that is gradually consumed by the earthworms (Usman et al.,
2015). The lengthwise direction of the earthworm beds and their shelters should parallel the prevailing
winds. For example, if the wind generally blows from west to east, the beds should be laid out in a west -east
direction. This will prevent intense winds from hitting the largest part of the shelter and will help prevent
covers, if they are used, from blowing off. When the bed is rich with vermicasts then another stock of feed
is placed in front of the previous dump, so that the worms can migrate to the new feed. The vermicompost
can be removed from the previous dump. The flow through system eliminates the need to separate worms
from the casting before packaging, because the worms are already moved forward to the new feed pile.

c. Wedge windrows are also a continuous flow system, but at the same time a variation of the top-fed windrow. An
initial stock of earthworms in bedding is placed inside a corral-type structure (usually three-sided) of about 1 m in
height. The materials used for the sides of the corral can be wood, concrete, or straw. Fresh materials are added
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on regularly through the open side. The earthworms follow the fresh feed over time, thereby leaving the
processed material behind (Appelhof, 2007). Therefore, there is no need to separate worms from vermicompost.

DIRECTION OF WAVE MOTION IN WORM BED '

TANKS ABOVE THE GROUND

Tanks made up of different materials such as normal bricks, hollow bricks, stones, asbestos sheets and locally available
rocks can be used for vermicompost preparation. Tanks can be constructed with the dimensions suitable for operations.
Tank with a dimension of 1.0 m (3 feet) width, 4.5 m (15 feet) length and 0.9 m (2 feet) height was found suitable for
easy handling and uniformed vermicomposting. The lower side should have exit hole for removing he excess water. At
the bottom of the tank, prepare a layer of 5¢cm thick containing broken bricks and pebbles. This is to remove the excess
water in the tank. A second layer of soil (10 cm thickness) and then red soil needs to be added. The unit is covered with
thatch grass or any other locally available materials. After that pre-digested organic wastes wixed with cow dung (60:40
or 70:30) can be loaded inside the tanks. Total height of the compost mixture should be restricted to 2 feet. There should
be remained unfilled a volume of 6" on the upper side of the tank. Inoculation of earthworm (mixture of epigic and
anecic earthworms @ 1000 numbers of earthworms per 1 sqm area) over the layers of partially decomposed biological
waste materials. The earthworms immediately go towards the bottom. The bed is covered with jute bags/ hay. On the bed
spray water every 2-5 days depending upon the climatic conduction, turn compost periodically for the better aeration and
monitor for moisture status. After 45 — 60 days when the top most layer turns brownish black in colour with granular
structures then the material is ready to harvest. Prior to harvest stop watering and make a heap. Keep it for half a day.
The earthworm will gather at the bottom of the heap. Then remove the heap and earthworms are settled down at the
bottom. Another method of harvesting vermicompost is to push the decomposed manures to the one side of the bed and
fill the other side with fresh partially decomposed matters and moist the bed wait for one or two days. The worm will
automatically move to freshly filled side and then scoop out the vermicompost. Then sieve vermicompost with 2mm wire
mesh through the harvester and earthworms as well as earthworm cocoons filtered at the harvester can be reused for next
batch of vermicomposting.
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FOUR-TANK SYSTEM

Tanks made up of different materials such as normal bricks, hollow bricks, ashestos sheets and locally available rocks
were also be used for vermicompost preparation. Tanks can be constructed with the dimensions suitable for operations.
A tank of 4m x 4m x Im (length x breadth x height) dimension is preferably made under the shade of a tree. This is
then divided into four equal parts with brick walls that have vents to facilitate aeration as well as migration of
earthworms from one tank to another. This unit is designed especially for the small farmer who approximately
collects 20 to 30 kg of cattle or farm waste per day. After construction, the tanks should be marked as 1, 2, 3 and 4.
The loading of bio-dung and vermi bed should be carefully maintained. The schedule of loading the unit is
described in the Table 1. To simplify the loading procedure for composting in rural sectors where the availability
of organic material is insufficient, a four-tank system can be set up based on a combination of bio-dung
composting method and vermitech technique. This process enables continuous compost production using cattle
dung produced daily at cattle sheds, weeds, leaf litter and other farm waste. Scientists at ICRISAT have evaluated
tanks with dimensions of 1.5 m (5 feet) width, 4.5 m (15 feet) length and 0.9 m (3 feet) height. The commercial bio
digester contains a partition wall with small holes to facilitate easy movement of earthworms from one tank to the other
(Nagavallemma, et al, 2004).

Table 1.Schedule of maintenance of four tank composting system
Period in days Tank | Process
0-30 1 Collection of bio mass and cowdung
30-60 1 Soaking of biomass with water, cattle dung slurry and
covering with polythene sheets/ grass/ straw
1 Collection of biomass

60 — 90 1 Inoculation of earthworms
2 Soaking of biomass with water, cattle dung slurry and
covering with polythene sheets/ grass/ straw
2 Bio mass collection
90-120 1 Vermicompost ready and migration of earthworm from one
pit 1 to pit 2.
2 Vermicomposting
3 Soaking of biomass with water, cattle dung slurry and
covering with polythene sheets/ grass/ straw
4 Bio mass collection
120 -140 1 Harvesting of compost and collection of biomass
2 Vermicompost is ready and migration of earthworm from
pit 2 to pit 3

3 Soaking of biomass with water, cattle dung slurry and
covering with polythene sheets/ grass/ straw
4 Bio mass collection
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CEMENT RINGS

Vermicompost can also be prepared above the ground by using cement rings. RCC rings of 1.5 m diameter are
commonly available rings can be used. The number of rings required will vary depending upon the availability of ring
diameter and quantity of organic wastes available. Two units of 3 RCC rings each should be made in case of paddy land
alone or hilly lands alone so that height (0.9 M) of structure is manageable for mixing and collection activities. Make
two units of 3-4 RCC rings each, so that the height is 1.2 m only. Make a thatched shed over the RCC ring at a height of
2.5 m using coconut leaves, so that structure can be protected from heavy rain. In the bottom of the ring, put either gunny
bag or boulders to protect earthworm moving inside the soil.

PITS BELOW THE GROUND

Pits are made in open areas with 10 feet long, 3 feet wide and 2 feet deep and 1.5 m wide. However, the length varies as
per the requirement. Cow dung should be placed at random over the at the bottom of the bed. The compost pit
should be layered to about 50 mm with dry leaves or preferably chopped decomposed hay/straw and cow dung in
the ration of 1:1 (w/w). the second layer of cow dung is applied followed by another layer of hay/straw and cow
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dung in the same ratio upto the height of 2 feet. Then release the suitable earthworms species in to the bed. For the
next 30 days the pit is kept moist by watering it whenever necessary. The bed should neither be dry nor soggy. The
top of the pit to be covered with coconut or Palmyra leaves or an old jute (gunny) bag to maintain the moisture
level and discourage birds. Plastic sheets on the bed should be avoided as they trap heat. All these organic wastes
can be turned over or mixed periodically with a pickaxe or a spade without causing injury to the worms. In 60 to
90 days time the compost should be ready as indicated by the presence of earthworm castings (vermicompost) on
the top of the bed. The compost should be turned occasionally since this allows for aeration. If the weather is very
dry it should be dampened periodically. The pile should be moist, not wet and soggy. Vermicompost can now be
harvested from the pit. This method can allow some worms to escape into the soil hence precaution has to be taken by
lining the pit before adding the worms and the bedding into the pit.

HEAPING ABOVE THE GROUND

Windrow system is used for the production of compost by piling organic matter or biodegradable waste, such as
animal manure and crop residues, in long rows (windrows). Windrows are extensively being used both in the open
and under cover, but require either a lot of land or large buildings. This method is suited to producing large volumes
of compost. After composting, these rows are generally turned to an organic material with improved porosity and
oxygen content. In this method, windrows are usually constructed on a concrete surface or may be on soil surface
or on a polythene sheet placed on the ground. Windrows are linear piles on the ground containing feed-stocks up to 3
feet high. They are typically 4 to 8 feet (1.2-2.4 m) wide and however long the space allows. Simply spread a 6- to 8-
inch-deep (15-20 cm) layer of bedding of the desired width and length on bare ground and add 0.5 kg
of Eisenia fetida earthworms per square foot (0.09 m?) of surface area. If the floor is made up of cement, then
earthworm bed will be prepared with soil, straw, leaves, etc. Since composting earthworms do not burrow, you don’t
have to worry about them migrating out of the windrow into the soil. After the worms have settled into the bedding,
apply feedstock in a layer 1 to 1% inches (2.5-3.8 cm) deep, and wait until the feed has been consumed before adding
more. During composting process the whole pile is covered by a PVC sheet or grass materials to prevent predators
and environmental hazards. The heap method of vermicompost preparation is better than the pit method. It is difficult to
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harvest the vermicompost without earthworms being included, so a mechanical harvester is commonly used with these
operations. Windrows method is a better system in places where temperatures are just right most of the time. If the
windrows are outside, they should ideally be under a shade structure on a slightly elevated concrete slab. If there is no
shade structure, or if the shade structure does not shed rain, then compost covers need to be ready for use during heavy or
frequent rain. If there is no concrete, there still needs to be some type of impervious surface such as asphalt or certain
types of clay.

BED & BIN SYSTEMS

Beds and bins have been used extensively throughout the country to varying degrees, from home enthusiasts to part-time
vegetable growers to large operations. In general, a wooden box of 45 x 30 x 45 cm size or an earthen/plastic container
with broad base and drainage holes are used for this making compost from the household wastes. In this box, soil and
coconut fibre or Shredded paper are placed in layers of thickness 3 cm and 5 cm respectively. Then a thin layer of
compost and worms is added above it. About 250 worms are sufficient for the box. Vegetable wastes are spreaded daily
in layers and top of the box is covered with a piece of sac to provide dim light inside the box. When the box is full, the
box is kept for a week without disturbance. When the compost is ready, the box is kept outside in the open for 2-3 hours
so that the worms come down to the lower fibre layer. Compost is removed from the top, and then dried and sieved. The
vermicompost thus produced has been found to have average nutrient status of 1.8 % N, 1.9 % P,0s and 1.6 % KO, but
composition may vary with the substrate used. It’s a labor-intensive process to harvest worms and vermicompost by
hand. The vermicompost must be separated manually from the upper layer.
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SILPAULIN METHOD

Ex-situ method of vermicomposting in a silpauline plastic bed is known as Silpaulin Vermicomposting. This rectangular
bag (Size : 8" Length X 4" width X 2" height) takes load of 800—1000 kg biodegradable waste and produces 600— 800 kg
vermicompost in a cycle. The base layer loaded with slow decompose material upto 10 cm, followed by crop stubbles up
to 15cm then 2™ layer should be filled with cow dung about 100kg. Repeat the step till reaching up to 2 feet height. Then
inoculate the earthworms. Cover the bed with straw materials to avoid from the sunlight or predatory birds. This method
is very simple, mobile and reusable.

GENERAL PRECAUTIONS

The following general precausionary measures need to be taken care in all the above processing methods. The units
should be provided with sufficient shade to protect from direct sunlight. The vermibed should be properly covered local
available materials such as coconut leaves, straw, etc. Adequate moisture level should be maintained by sprinkling water
whenever necessary. Preventive measures should be taken to ward off predatory birds, ants or rats. Depending on the
extent of weathering of leaves used for composting, 70 per cent of the material will be composted within a period of 60-
75 days. At this stage, watering should be stopped to facilitate separation of worms from the compost.

HARVESTING OF THE VERMICOMPOST:

Composting process can be marked as complete by the earthworms when the waste mixture turns in to brown or dark
brown (Rajkhowa, 2003). Now the vermicompost can be collected in layer by layer so as to separate the intermingled
earthworms without making more injure or harm. After collection of compost from top layers, feed material is again
replenished and composting process is rescheduled. The material is sieved in 3 mm mesh and stored in a polythene bags.
Earthworms can be separated from the compost by a dynamic separation method involving a sieve and a photo/thermal
stimulus (Dash and Senapati, 1985).
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STORAGE AND PACKING OF VERMICOMPOST

= The harvested vermicompost should be stored in dark, cool location.

= It should have moisture of at least 40 percent.

= Sunlight should not fall on the content being composted.

= At the point of sale, packaging can be done.

= Periodic sprinkling of water can be done to retain the level of moisture and also to maintain a beneficial microbial
population if it is kept in an open location.

= Vermicompost may be preserved for a duration of one year without loss of quality if the moisture level is kept at
40%.

HOW TO USE VERMICOMPOST

Vermicompost can be used for all crops: agricultural, horticultural, ornamental and vegetables at any stage of the crop.

e For general field crops: Around 2-3 t ha™ vermicompost is used by mixing with seed at the time of sowing or by
row application when the seedlings are 12—-15 cm in height. Normal irrigation is followed.

e For fruit trees: The amount of vermicompost ranges from 5 to 10 kg per tree depending on the age of the plant.
For efficient application, a ring (15-18 cm deep) is made around the plant. A thin layer of dry cow dung and bone
meal is spread along with 2-5 kg of vermicompost and water is sprayed on the surface after covering with soil.

e For vegetables: For raising seedlings to be transplanted, vermicompost at 1 t ha-1 is applied in the nursery bed.
This results in healthy and vigorous seedlings. But for transplants, vermicompost at the rate of 400-500 g per
plant is applied initially at the time of planting and 45 days after planting (before irrigation).

e For flowers: Vermicompost is applied at 750-1000 kg ha-1.

e For vegetable and flower crops vermicompost is applied around the base of the plant. It is then covered with soil
and watered regularly.

BENEFITS OF VERMICOMPOSTING

Vermicompost is less expensive and more practical than chemical fertilizers. It can also play a significant role in
Integrated Soil Nutrition Management (ISNM), which is a very promising input for sustainable agriculture. Application
of chemical fertilizers along with vermicompost can go a long way in sustaining yields without deteriorating soil quality.
The economics of vermiculture depends in part on how effective the end product (vermicast) is compared with
alternative fertilizers, as most livestock breeders would be looking to apply the vermicast for their own broad acre uses.
Alternatively, farmers using compost worms to treat manures may aim to sell their vermicast.

] Page 15 of 92 N



) Plant Health
s s News Letter

There has been a lot of research done so far on the advantages of vermicompost in increasing crop yields. Application of
vermicastings of Pheretima posthuma and Eutyphoeus waltoni has been reported to boost wheat productivity by 4.63
times, while employing P. posthuma and E. waltoni castings in a lab has increased wheat grain production by 2.42 times
(Nijhawan and Kanwar, 1952). The castings of Eudrilus eugeniae could be used as a suitable biofertilizer (Bano et al.,
1984 and Girija et al.,1984). Singh and Dev (1991) have noticed an increase of 1.5 times in the production of Brassica
oil seeds by using the castings of M. posthuma and E. waltoni in the field. The castings of M. posthuma lengthen the
shoots of wheat plants (Triticum aestivum) and lady fingers (Hibiscus esculentus) by 1.13 and 1.50 times, respectively,
according to research done by Singh et al. 1999. The corresponding increases for Z. angustifolia and P. drummondi were
2.27 and 2.00 times, respectively.

VERMI-WASH

Vermiwash is liquid manure obtained from earthworm used in vermicomposting and is used as foliar spray. It contains
plant growth hormones like auxin and cytokinin apart from nitrogen, phosphorus, potash and micronutrients. A
container (concrete/plastic) with small hole at the base can be used for the purpose. A based layer of gravel/broken
pieces of bricks are placed in the bottom of the container to the height of 10 - 15 cm above which another layer of coarse
sand is placed (10 cm). Normal process of vermicomposting can be practiced in the container using earthworms. For
continuous supply of vermiwash, a pot with some holes in the bottom can be used so that the water trickles down
continuously to the vermi-wash container. About 4 to5 litre water every day may be used in the pot. After about 10 days
vermi-wash starts forming in the container. Vermi -wash can be diluted with water and sprayed in the evening hours.

Preparation steps: The preparation of vermiwash involves the following steps: 1. Take a plastic container of about 50
liters capacity. 2. Make a hole at the bottom and fix a tap using a safety gauge. 3. Put a layer of broken bricks, pieces of
stones having thickness of 10-15 cm in the container. 4. Over this layer put another layer of sand having thickness of 10-
15 cm. 5. Then put a layer of partially decomposed cow dung having 30-45 cm thickness over it. 6. Then put another
layer of soil having 2-3 thicknesses. 7. Then introduce 100-200 nos. of earthworms. 8. After that, a layer of paddy straw
having 6 cm thickness is given. 9. Spray water regularly for a period of 7-8 days. 10. After 10 days the liquid vermiwash
will be produced. 11. Hang one pot with a bottom hole over the container in such a way so that water falls drop by drop.
12. Every day 4-5 litres of water is to be poured in the hanging pot. 13. Keep another pot under the tap to collect the
vermiwash.

After 15 days
VERMIWASH Water sprinkler

1 litre for a 50 litre unit

. Tank/ Barrel/Bucket
Native

Earthworms
Soil <

Outlet
Coarse Sand <

Stones <

> Vermiwash

Bricks

Further, vermiwash are also collected through vermicomposting process, the bed filled with organic wastes, bedding
materials and earthworms is fitted with a drainage and collection system. Vermicomposting produces a leachate as a
result of addition of moisture content through the column of worm action. Draining of this water or leachate is important
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to prevent saturation of the vermicomposting unit and attraction of pests. The leachate so obtained is termed as
vermiwash. It is beneficial in the sense that when collected it can be used as a liquid fertilizer as it contains large
amounts of plant nutrients. It is a collection of excretory products and mucous secretion of the earthworms, along with
the micronutrients from the organic molecules. This liquid partially comes from the body of earthworms (as worm’s
body contain plenty of water) and is rich in amino acids, vitamins, nutrients like nitrogen, potassium, magnesium, zinc,
calcium, iron and copper and some growth hormones like auxins, cytokinins. It also contains plenty of nitrogen fixing
and phosphate solubilizing bacteria (Nitrosomonas, Nitrobacter and Actinomycetes).

Vermiwash is a clear and transparent honey brown colored fluid. The vermiwash is should be diluted at the ratio of 1:1:8
(vermiwash: cow urine: water) to avoid plant damage, but this automatically decreases its nutrient content so it has to be

combined with other mineral fertilizers. Vermiwash has great growth promoting (Suthar,S.,2010) as well as pest killing
properties. Study by Giraddi (2003) reported that weekly application of vermiwash increased radish yield by 7.3%.
Another study also reported that both growth and yield of paddy increased with the application of vermiwash and
vermicast extracts (Thangavel et al, 2003)

Farmers from Bihar in North India reported growth promoting and pesticidal properties of this liquid. They used it on
brinjal and tomato with excellent results. The plants were healthy and bore bigger fruits with unique shine over it. Spray
of vermiwash effectively controlled all incidences of pests and diseases significantly reduced the use of chemical
pesticides and insecticides on vegetable crops and the products were significantly different from others with high market
value. In order to evaluate its efficacy against thripsand mites for the management of ‘thrips’ (Scirtothrips dorsalis) and
‘Mites’ (Polyphagotarsonemus latus) on chilli vermiwash was used in three different dilutions e.g. 1:1, 1:2 and 1:4 by
mixing with water both as ‘seedling dip’ treatment and ‘foliar spray’ (Saumaya et al,2007). Giraddi (2003) also reported
significantly lower pest population in chilli applied with vermiwash (soil drench 30 days after transplanting, and foliar
spray at 60 and 75 days after transplanting) as compared to untreated crops. Suthar (2010) has reported hormone like
substances in vermiwash. He studied its impact on seed germination, root and shoot length in Cyamopsis tertagonoloba
and compared with urea solution (0.05%). Maximum germination was 90% on 50% vermiwash as compared to 61.7% in
urea solution. Maximum root and shoot length was 8.65 cm & 12.42 cm on 100% vermiwash as compared to 5.87 and
7.73 on urea.

There are other ways to get the vermiwash liquid such as Vermicompost tea or Liquid Vermicompost. Vermicompost tea
is a type of compost tea derived from soaking vermicompost in water. It contains beneficial microbes that may also
reduce or control diseases and improve soil health. Studies also indicate that the tea has a positive effect on suppressing
plant-parasitic nematodes and arthropod pests (Edwards et al, 2007). Vermicompost tea nutrients will vary based on the
vermicompost source materials and the brewing techniques. Liquid Vermicompost can contain the three basic plant
nutrients: nitrogen in the form of nitrate or ammonium (NO3 and NH4 ); phosphorus (P); and potassium (K). One
analysis of this product brewed at a 1:10 ratio showed on average: nitrate (NO3 ) at 77 ppm (parts per million);
ammonium (NH4 ) at 3.7 ppm; P at 18 ppm; and K at 186 ppm. Preparation Methods of producing aqueous extracts
include: Passing water through vermicomposts Standing vermicomposts in water (1-7 days) Modifications of these
methods -Aeration -Addition of other materials -Addition of organic substrates.

Vermimeal: Vermimeal or earthworm meal is a feed preparation consisting of processed earthworm biomass. It is a rich
source of animal protein as well as essential amino acids, fats, vitamins, and minerals for livestock, birds and fish. About
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5.5 kg of fresh earthworm biomass (18% dry matter) is needed to produce 1 kg of vermimeal. It can be packed in plastic
bags and stored in a cool dry place out of direct sun for up to 3 months. Proximate analysis of an earthworm vermimeal
in dry and pulverized form revealed the following composition; 68% crude protein, 9.57% fat, 11.05% nitrogen-free
extract, and 9.07% ash. Numerous studies on different livestock animals, birds and fishes have shown excellent results of
feeding the animals with vermimeal or earthworm meal. This is not surprising, considering that earthworms are a natural
source of nutrition for birds and other animals in the wild.

CONCLUSION

Sustainable agriculture, in a correct social development that can ensure the sustainability of resources and human health;
since it guarantees the conservation of environmental equilibria and assures the productivity on adurable basis in the
respect for safety of both farmers and consumers and economical sustainability, since it assures convenient productions
and profit, especially in the poorest areas of the world. Organic farming is a whole-system approach that works to

optimize the natural fertility resources of the farm. This is accomplished through traditional practices of recycling farm-
produced livestock manures, composting, crop rotation, green manuring, and crop residue management. Organic
agriculture looks to local waste products i.e., manures from confinement feeding, food processing wastes, etc. to
supplement soil fertility economically. Many organic operations achieve a high degree of sustainability using these
methods, innate nutritional deficits in regional soils, pest management abuses, and high productivity demands commonly
require the farmer to purchase additional fertilizers or amendments from speciality suppliers.
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Sr. Raw Material Earthworm sp. Used Reference
No.
1. Vegetable waste Eudrilus eugeniae Narayana (2001)
2. Agriculture waste and sugarcane thrash  Eudrilus eugeniae Kale et al, (1982)
Perionyx excavatus
3. Paper mill sludge Lumbricus rubellus Kavian et al, (1996)
4, Cattle dung + biogas plant effluent + Megascolex sp. Balasubramanian et al, (1995)
water hyacinth
5. Sewage sludge + (paper, cardboard + Eisenia andrei Doninguez et al, (2000)

grass clippings + pine needles + saw dust

+ food wastes)
6. Sheep manure + cotton industrial waste  Eisenia foetida Albanell et al, (1998)
7. Green waste Eisenia andrei Frederickson, (1997)
(Source: Kadam, 2001)

FgHT G@RT @I T / COMPOSTING BY EARTHWORMS
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fSed @ e & fav naas gaeRor afer ot & g Sl 81 3§ 9ihar & el &gu Sifds HwR & geihruee &
deol & &1 fAsoT 7 Fgv @1 e genfa & aues & A §) @ d @ 45-60 et & are afeEe ged e
& fow 2 O 3 el aues FA A 3MTRIFHAT gl § (Tsr@rar, 2003)| werEr 50 frat HF gfafesd 50 fFer @e & €
4 A (@) 20 & 80 gfderd v = diem va 20 & 40 o Afcwad & dA e & Shfad el & fow e o &1 HF
40% & 30w Fhf0ad #efae deredf ared ey s uerd # ifdd @t wa g1 safaw, der &R & HEaRk W/
qATRFIITECTT & 3TENT ¥l A Ugel IS & F A1 O R & W FW & @y Aemar S g

FGU T FefF0r / CLASSIFICATION OF EARTHWORM

YU HT TH gOIR 37T & (1800) & 3T AT Foricrdl & AR ¢ woggl & fasniord fowam S @ehar 81 YU & el @ofg € -

1. TRfSFE : I Fdg W @ aTed Aol § S o=t 3 & §IR Ud fq@seT & FUAT Tole & & H HH FIA 81 FoTohr IR FHI
TR BT (10-30 FFY) TF WK HT W1 FAT Bl § 3R T 3T Yolelel &3 YR Fa &1 31T R HI T W RS gaa
€ g3T 8, Fih 9 A A gers A R Fhd §, IaeIvr & aRk SafAar miefesr, Jigew Iefar v dRAAFE vearded|
¥ FeT A WG F FH §, N Il gerdf F oo T 2

2. TRIITN ;38 YR & HfA A & ax aifdsr @it ared 9o sed § s 9 wefae &9 @ @ey Al @ gwor
Ut X g1 Hd dul #T ST & HTEed W 3% 957 YT Usal © | A Hg A Ao gishar S fAsor vd are &
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FEcaqol Bl &1 3T R &1 IR IRadTeler giar § Td 3ot T FHASAR BT ¢, 3807 & v TallaeRT aRifeer (g0
$r3r), TURFI3AT HelfFArar (3 Fran)|

3. Gheger : a7 X O & @14 & vd 3 Fie TS dF FealR [e god §1 e R & AWER §37 Qe §1 3cafs
T @d € Tdg W A 3R IR gdgR R@d § U9 817 & & Uoiadsl & Yeiid ad & : 360 & ak W
TORERITSAT AT (@ R arer F19), qEwew SXeea|

Sfaw srafise gaERtor & v sugea FYIm wenfadr / EARTHWORM SPECIES SUITABLE FOR
PROCESSING ORGANIC WASTE

38 g & Srace [ Y3t B aEdd: F$ e €, Had FT F1 3TAET S afIse gEERor & AU samas Y e W
T F wEE AUE Iuder f S arelr genfadt A smsdfaar wiefksr 5 faveR), Ifggew gefEar (3nhR ase wieR),
qiFshe Tderd (33 a#), AR AR verarded mie anffer &1 gdied e 9o aRa arell @l geniadt A @, 3. wifest @ed
3oT HIST g3 &1 S FeX & FHEROT $ AT, AR 380 Jonfd Fif i AR gofetet Jeet 3 g I ¢

E. eugeniae . E. foetida

L. mauritti P. excavatus
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gAtwFNfer & fAT sugeFa Fo& &gt A yenfaar fr gh

TRar yarfaat

el HFRigerd AfFarsciord

ifeFeraafes fEaamee ae3s, fSeieomeey dfaa=g, AfATer el gisfas
gfgew PISEIy

Afafeeifees Afafeemeer aRTd

(BT : FCSITEAT : Siue., 2012)

FHIFFGIET #r dIRT / PREPARATION OF VERMICOMPOST

HT T 3T Ak TATA Hleleieh TChl N WG H Feolell Td $Hg3il ol IO AT el GihaT &1 38 H1g o
3TH ITEHAT AT & THTA Thal gl THBFIRE U & ATY FAT Sh FI FAT dgg T § AR 30 Fharaed 3R
JTHOT 8T H 3T TSIAEAT SarT fham ST Fehdl &1 a#HiehedITEcsT $r gisham Sifdeh e & @I 3R HIX A
3T T @ Y BT &1 37T U a0 St AeieofT (Sifdeh) wer it geffrediee Welds & Wis amal & &9
H 3uAier fRar ST g

3YYFT TUA FT 9 | TU T W g F WaTd [ S wifgw va e semehl &7 a6l glar =gl
gHiFeaR AFe 1 AN ;. FHFEFORT 93 T AR T dgo A I 3T TART AT TolewmEH B RIRT 3aTE B
39gFA AT FT AT | aRA & gl i Al & v 3T eoe va 3R dfedre & @y sra/eng & gl W)
SO/ US| TRNTSISTT Fer H ITIR fGFRT A FAACART A @ Ggel Teh 70T SO # q&-9ardT el
Uy

FHIHFNTEET & JFFd 3THIOT A IYFIOT / TOOLS AND EQUIPMENTS USE IN VERMICOMPOSTING

qATRFANEEIT & 3TANET R ST ATl o HgedquT 3SR Td 30T § 1. WIasT 2. FaTel 3. HIBAR 4. Alg HiT Y 5.
6. I FT TR 7. M FT FieT 8. Thdel 9. ATl 3R BT 3uaor 10. aoied AU HT 7AW - Tolewn esg 11, fosrer
T Toler arell AT 12. 3 dR STl dTell Solal arell Bels JALMNT 13. Foax ¢ 14. 397 T et arelr #FMT 15. AfFer & faw v
16. el R 17. wrafas RAfFcar staq|
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gHTRFNTECT ST fafr / METHODS OF VERMICOMPOSTING
9fhaT TROT 1: 9ga & Il g5 AHM F QX A FHARFIC 95 # TACTRT P FIR & frgel {E & e ar @@ ar wiw
AfASE AT ITeed T HTRT STI THheR TR AT HIA &R (3 F#) IR H= T9T &
WOT 2: Tie, f9ER & Tcdeh g9 B Tdg & & AT o@rster 100 IqH HYT Srel|

TOT 3: TN & YA FI HH Fo T N aAART Fofled & T ¥ RER & i e ¥ &F & 3R ar7 anrelt & gue &
T Fg3it & dgR Yedel & v arT STy & 3maeds = & A= g=v W

IWOT 4; T FATC WS & v A F v o7 og/eT g 3k afdat § 3 ¥ 4 T & 3ia0d w/IcdEg & & I’ g
[EECd

TOT 5 YU STolel & 1 HEA & S1g SIRGT Y geT & 3R & A1 v g & v gar & ol W@, @ie & e H 398
T el 3R FRehell GO R HYIT Tle H FH 2 $° Wl Foheol H| HY3AT 1 AT 9. 59 319 Fgu ¢d, A Frea §g
F & qg FY3MT T IBR ER 7 Aot qoeh 7 o= & v fFar s g

WOT 6: HIC IV FHRFAES FT Th IUYFA Tolell & O of IR UQThaA WHIM & WI-AY 3w T v Fgsit & @relr
39gR et & g 37|

W1 7: T A v & o= g% Tl Y e # srer 3R gfshar # el

AT gHTRFIEEdT Jonferar / COMMON VERMICOMPOSTING SYSTEMS:

FirFNTEET SraER T S R o gu A & A R Srar ¥ AR A, ey A3, Roars, s soR A3 & A
I e heall H| Fg 31 &1 & IR AT S & el STefarg, Heeh gidsheldi3i S 3T awl, od §og ash 3= A1 foes
draATT 3R Hifeat, et et R Hrewedr aferal S ReeRal & geen Berd &1 qur R A fdew adiemrafEcr faftar
U &9 & gefead § Sieg fhamet T T aeaesdist & 3aR affie deuet qart fawfaa fRar srar §) asteediee
e gunfeardt 1 fafie Afear su wer &

fassr/ WINDROWS:

faster fafal 3fRea carqa@s fFaEt garr 3uder &1 Sl §1 T ST oersHer 100 e o, 3 e =0 3R 3 die
g &1 3@ R & e aliel & 39AeT a& AT S Ghar &1 AT alel & TRee gge (S9) &3, -t (PRd)
Fell TS5 3R aeT T enffer § S e gate & #a= g (3o, 2007)|

Fifas & T e AfFT FearGufse & &) @ IR & & & & gl g1 X g ol 7 oFd 3R # Fa A d g
IR ofF 3hfcal & AT Jaif Td HIat e o et 8 Fehall &1 3oTehl F1$ HAAR X 1 #HIT & 31t w67 gl (o,
2007)| 3¢ 3 dR W a1 3cafed fRar SIrar &1 STRET & Akl & TAT ATGR dllg T 39T Fleh Y S T Tl AT g,
Safr fBFaRt W dfdee & AT gl § (e, 2015)1 FANAT qaRT gHiEFRT & GRER FaTee Td 3curee Y giArad
WA & fou aen FEfae ggrd B3 #F &AE & Fart # WX ST Sar § (TUeRi®, 2007)1 Igel va fagr aHtmEaREeT
faferal # HfAHT 1 e Feholed @ Uohed & TAT 3R T 3TN FRAT ST § ETeAlfeh, IEA §ar T 1T T AAT F Fehel
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¢, g aRumArasT @ & & # aadig Rufa 3c0e g @dr g (TaEhey 3R daarssyd, 2003)| saErEy afaat &
HiH-TE Tl qTell SIS T il & 3R qoT Tohare g Tohel ¢ |

eg-%s Y, ST Ueh Fad vare ¢, TR @Y & gaA € o sa& & 9 v gdd yag 3R & Tonrfia fFe v g /e
I TgeT TWT ST § 3R g3 & 3raegsh A @ Tehr o@mdr S g 3R T Fsit & T s H gdel Wl § TR-ER
GehT ST &1 AN T, FY3iT earn €R-4R @ie S arel o) (3rafse amaf) &1 deeld & O a9g-g879 A Sed
TR SIS STl § (3TAE TS 37ef], 2015) | H3Ht & FAERT 3R 37 Mt A7 ofiarg dr fur gafold gansit & AR gl
TRV 30T & faw, afg gar 3m\ dR X 9w @ qF &1 3R Ford &, a e aResq-qd fGen & fSorn s =nfgel a8
T gar3tt & AT & e g3 fTd & T F s AR Ife Fax &7 39AT fhar ST g, df 30¢ 384 & Ushed H Fcg
Aol S Fardr aHfee @ G & S § o Wod & & WHa IR & U 3N 7SR W@ A S g, arfes s 7w I
H TAEART g Th| JHEfRFAIe F Voo 3T T g ST Tohdl gl BTed & Aregdm ¥ ydig Yok & ggel FIfeesT o
FIATT AT T e HN IMARTRAT T FATCT I T &, FIh FA dgel & & AT H15 &R & 0T ¢ 1.

aor s o Us @ad aTg GoTel €, dfthel WY @1 efu-3 fA @ vk w9 o ¥ RER A FIHT w1 gifE wern o 1
Hrex Fa$ AT FRA-IPR H TIAAT (AHAAR W AT-aRBT) & eI IWT ST g1 R & [heaIRkT & v 39gier Hr s arelr
AT SThST, shehle AT Y3TTel &1 Fehell g1 cloll A HAAAT T & Goll RS & STell ST 81 $HYT FAG & 1Y ool #isTe
H Gl I g, oA FEIUT Al NS @ S § (THEIH, 2007)1 3c: gefhEdee @ HUT Bl oW A A A
HTITHAT L &l

DIRECTION OF WAVE MOTION IN WORM BED

sl & FuT &F / TANKS ABOVE THE GROUND

FHTRFIRE IR el & ToIU AHT Sef, Tl Sel, Te2RT, Treted e 3R TR §9 § 39y dacarr oiar
e QA & o7 Ehl @1 3T AT ST FehaTl &1 i 1 [FATT Felleld & fU 3ugerd 3mamAt & ary fear
ST Fhar g1 1.0 #iex (3 hie) AsrE, 4.5 #Hiex (15 He) oo 3R 0.9 Hiex (2 i) Fa5 g & Fr 3
HTelel UG Uesh HA qHiehaaieeer & fow sugera aran o) sfaRed aeh Fees & fow e @w e e
g AT & & a1 W & g% 2l iR Fbg drel 5 W AT R R H Ig &F 7 AR a=i
fereret & foT g1 fACE & qadl Wa (10 @ ArS) Ta T offel A A gl Sehie oo arg ar it
3T TUCT T § 3T TN & ol §% ¢l 38 a1g I F MW § Fel §C 99 T §C I FR (60:40 A1
70:30) @I &t & eI STell ST Fehell §| Wie AT & FeT Fu1s 2 Bl oeh AT gleit wige| e & ol e
W 6/ HT IATA Grell el TRV| 316 &9 F fqaied SHfasw diIse gerf i it W hgu 1 Eepreor (9i
1 gat e &7 # 1000 F3T 1 T § RS 3N Tl Hg3i & F3o1)| Fgr {id @ & 3R T T &
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foFaR g 1 SIRElerE @ g g3 &l fOEaR (3fte &) W Serarg H UG F WUR R W 2 § 5 A A
g1l &7 3gHa Y| SgR AT & T TAT-TFT W T@IE, 3Tef AR 77 1 Tyl fir FIRET #3145 @ 60 et
% d¢ 9 FoH IUY W EER 3T & T R-F @ H deal S § dF @l #es & e IR gl
el ¥ Tgel Ulell ol dg Y & 3R & o« of| 38 3T ool T 0 &1 TW. hgu & & A gehar g S| i
& & ger & 3R FYU A do Sd §1 g H FES F UF 3T ale Ig ¢ fF Rulkd e w R
(39fRISE &) &F Uh % el fear oMU 3R g@X waT &l aren e &0 ¥ Fafea uerdt & s fear smol e
(39fRIse &%) @Y TH A a¥ T T AMer FY A S| FYIT FaEIed T F Aol H g7 KRB Tem Swam AR
R geiferrdite & T AFra gam R gideer & #Aegsd ¥ 2 A ar o & 91y gdferaee & o o 3R
HY3T & Y gIIEY A hoeT U 1T YT Hlehel I THFAIECT & 0 8T & AT g 39T fohar o
dehdT Bl

IR &% YOTell / FOUR-TANK SYSTEM

FHTRFAIEE AR el & foIv AT Sei, WEelr e, Taied ofic U TR §T & 3Uclsy gl ofdl afdesT araAfaar &
get Sl a1 o U fohar aram| SR T AT Heree & fU Suged ARrAT & @y fRAr S #ehdr €1 4m x 4m x Im (eSS
x WS x FAS) A &HT Teh cah TUATA: Th US T ST & A FAra7 71397 g1 Y 387 $ fT SaRi & @Y I’ kR
arett # fenfora frar srar g, s arasr & glawr & arr-ary F93 & e @ q@ 8w A wEiaRa e & v By
A & Ig s IV &7 & B¢ FaE & T Baea fi 7 § A wfafes aemeer 20 @ 30 fraard #@ash ar @d &1 &9
THT I gl AT & a1 SRt w1, 2,3 3R 4 F w F RATAT B e o) de-omsy 3k gt 9z HroaAfde
FaUENYdd a0 W STl aIiRU| 3HS @ ol aal &1 A5 diferr 1 7 afoia g1 anefior &=t 7 S8 Sfds @ &
YISl AT §, 98T Wi dallet & faiw AifSer gfshar & Tl 9 & fAT, Sig-Mex @i & Al & YR | T IR-Eh
goTell TR &1 S Fhcl §1 AT 3k aiieer deelten| 75 wfshar #ARIET & A5, @IUAaR, ool %3 3R 307 F ufrser A
gfafer 3carfed AATNAT & M A 3TANT Feh Al TG 3cdIGed ol T&TH STl gl ICRISAT & daTfeient of 1.5 #Hex (5
Hre) dists, 4.5 Hiex (15 $ie) &ars HR 0.9 Hiex (3 $ie) Farg are Tt &1 Hodihad forar §1 aroifSas aral sseeey #
F3t F T EF ¥ g &F IF WWET ¥ o e H gawr & v ok 37 areh vE e AR @l § (Fremaesr, e
31T, 2004) |
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drfershr 1. TR ek HUITET JolTell & I@I@Id HT 3eTqr

afr A & | & gfar
0-30 1 | 39 gegART Ug MeR H TIGIT
30-60 1 IAATH & gredl, AR & MY & O I e 3k

qrterefieT Me/aTH/G3HT & Sehel

1 SRAHAE T I

60 - 90 1 | g3t #1 EehreRtor

2 | SIAATE &1 g, AR & MY F gir T fHEr 3R
qiferdleT Sfe/eama/q3irer & Gehel

2 | 99 gcuHA TIE

90-120 1 | S#ThFIIFE TR 3R YT T Th A5 1 F A5S 2 H
g |
A @

IRATE F e, FALN F MR & O F Fanar ik
qiforefiel effe/ama/qairel & Sohatl

4 | 59 gcTAT GIg

120 -140 1 | @G & #$ 3N SEAE F EIE
2 | gHieFIRe dIR § 3R HgU I8¢ 2 @ 915¢ 3 A A
W8

3 | STAATE Y g, AR & MY & O § fAeer 3k
qiferdler Sfe/ama/q3irer & Gehe

4 | 3T gIAA T
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AT & Ted /| CEMENT RINGS

FHTRFIRC &l SHT & FW THC & Seol H 3TINRT A H AR fRAT ST Fhar g1 1.5 Hrex eara Fr 3RAEr
ReT AR W 3qcrstr g, ReT 1 39T fRar ST &ohar g1 3maeges Ren & gear Nor carg & 39eeudr wa
39t S URISE (FTR) I AT & UR TR HAIT-3T gEll| 3hel U1 6T 87 AT 3rhel TgTSr A &
AAEer F 3 3RA R o shEA S SEN wifgul  arfe, EEer f 3 (0.9 uH) AT ud Hag
sifafafeat & T gyeusi 81 3 & 4 ARAT Rar & & ST §10, difer Fa18 dhael 1.2 HieX g IRI™T Rer
& FW 2.5 X H FAE W AR & Tl & 3UGET Hleh Toh FH HT A TG, dAlfeh AITLAT I HRY aTReT @
AT ST Th| Rar & el 07 & A & 3HeX goel ard $Yg3i & qa= & fav a1y a1 dest W

SHT & & 3¢ / PITS BELOW THE GROUND

M5 ol &1 H 10 HIe &9, 3 Hie =g 3R 2 die M 3R 1.5 #Hex =S FAT A E grellfsh, daTs Tl & ITER
Seorcl W@l &1 AR & fAwel REq & a0 7 MR Iefeos & § WA RU| @ie & 73S H o@er 50 B do g
gferat a1 HAAT: K& gg fed ara/g3imer 3R Mg & MW & @A 111 (wiw) & 3egard # Fomar S aifge) & Me
T g@U WA oIS ST §, 3Tk dlg 2 Bl H FUS dh I AT H G/ IR I & IS H TR R R o9
STl 81 T 3ugereT g3t T goifaat &1 faeaR (3mRIse &) & o1 & 397 30 el oo 5o 8 3aeaeh g1 urelr gy 9133
N AH W ST gl ER F ar g@n gen wifgr 3R A & aer gler wiigul 7 & T @ a4 W 3R ierar $
galcHlied el & T 7138 & oMY & AT AT Tl AT & Todl I WA e (@) & ¥ & o foar o =ifge| ey
(3RS Q) W TATiEesd A TEl W § T AT it d AT AT Aehell &1 37 TN I FeR A FHT-FAT W FaTol
1 WS ¥ gelel AT fASRT S Hevcl 8, TS@d H3it &1 IS Feharsl w61 gl 60 & 90 el & T#g & T AR g el
afew, S & eaREemfse &) & i w0 Fgam wfecer (@) @ 3uftafa & d6a faar g @ & Fei-asl
geleAT TRT Fifh A §aT HT HAR gl ¢1 A AAA Tgd Yh § A $6 FAI-THIT R Mol 1 ARTI & AA ghofl
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=g, Mer 3R o 7€ aHipediee 39 75 & Ahrell ST Fehel 81 I8 Al Fo Hst a1 B & dee & segaAfa &
Tl § safar f2 3R fSTaR &t 715¢ 7 3o A ggat T8¢ B TR S A FAYUT ST gt

FHIT & FYT & AT / HEAPING ABOVE THE GROUND

s Jomel &1 3YANT FAfAn gerdt I SAfSASTT FEIR, S UY Wi T BE AN B ol GfFaar (fdE) & S
Fh Wie & Ieuled & v fomar srar @1 [&sUsr &1 3uaier 93 YA oY g Ud 3% Qlell oee AT S e §, dfehe sHe
AT ar & sga AfOs S a1 9 AR & AaFSdr g &l FE [T g8 AF A @ g9 F AU 39y § @e
A & 91, 3T UFddl T 3H dR W g YT 3R IFEST Tl & AT FIafas 9erd & sco f&ar arar §1 54
fafer & A &1 AT AR W Fhe i gag W FAr arar § a1 Al FF aag W a1 FoHlT )W & gifadis ofie o
frar ST Thar g1 fAEe FHe  @E R ga § oed 3 fie dF a1 anT-Teid gar 1 3 A dk W 4 ¥ 8 fie
(1.2-2.4 Aew) A3 @ § 3R S A IFTART F ITAR oF AT §1 I T FHT W aifda dtsrs I’ FaS F R
6 @ 8 T MY (15-20 ) R Hen? AR 9fd a9 e (0.09 TH2) Tag &F # 0.5 fwrelans safar ®fesr Hgu
srel| I B WAT & a1 B, O HYT w1 e Hed, garer, afodt anfe @ AR fear Sreen| die @ dae # Sy o
# A8 39 § SAMT IS 39 @SH § qeX A H Tol e & aX HA &Ar e i T 787 g1 oeaw (3mfse
RN) 7 FHA F @ F TG, BsweF 1 F 1% 39 (2.5-3.8 @) I Ra F @v, 3R 7F s § T B F
GcH el dsh TchaT &l @ig Joe 1 gfhar & ghrer Rl 3 el @il & e & o g a3 & el e
a7 ' @Hd o fear Srar g1 gdfeedee duR e @ X Rf aser afr @ dgav ¥ 3 @ arfRe few faer
qHIRFAIEE I HTS HAT ARAA ¢, AT gl HRAT A FNAAR W Th IifAeh graeex H YA fhar rar g1 s fafer
3 TN W TH Jga TOTell § oTgl TR TAT d9AT @61 @ar ¢l afe @sfear gy & O 3o¢ med &0 4 918 39
Hhec Told W BIAER TITAT & AT gl AU TG FIS DGR TITAT A6l &, T Tl BTAGR TIAAT I STRA AGT gt
g, o ol AT SR STRET & RIeT 39T & v $ulee Hay dAR @ g I HIS dhshic L1 8, 9 o & THR H
e Ag S 3R AT $T YR A RS i 3maegerdr g &
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fSxax va &= gormelt / BED & BIN SYSTEMS

B, 3CHTET o9l & okt JHRIHlferch Heoll Scleaehl & ofehk 99 Hral e, W U # RS 3R Feledl FT 3HelT-376T TR T
§3 YA W 39T fRAT 91§l WHET AR W, e FW A TG ol & AT 45 x 30 x 45 A IHR I Th Fhsl H
geraT A7 dis IR AR o e 3¢ atel fAcd/caniesd & seak &1 39A9T fhar J1ar g1 39 Sied A A ta aiae &
W AT HE U TS T FHHAA: 3 W 3R 5 @A Aers f Rl A @ S §l W 5EF IR e IR A A v qefel
W 3T ST &1 St & AT oemer 250 A1 gaed &1 afesral & F H yfafed wat & tharar smar § 3R Bey & 3R
He Wl gared et & fau Bed & MY &t dolr & vk gohs @ o faar Srar &1 o9 fBear o) Srar @, ar B &t fer forely
YU & Teh Hocllg deh WM ST 1 SId Wie IR g1 ST ot f3sd & 2-3 6 & v o o & @ & arfeh s foerelr ¥
T WA H 3 SMU| @We H FW @ ger f&ar S g, 4R B gEret o fodn S §1 58§ YR 3cunied aHteeaee # 3ad
iy dcd 1.8% N, 1.9% P205 3R 1.6% K20 9ram 137 g, afdheT 3uAler fFU a0 Fedee & AT TIAT ReeT & Thdl &1 8T

fAergifasr @A / SILPAULIN METHOD

fordifas confées REaxy & adferafEds & vag-die A N Wodifoa adfferaffr & & & J@r Jmar &) 98 IasR
ST (IMHR: 8" @G IMUR W 10 AT o el 7fd & fufed @ arell @aal & 181 €5 &, 56 918 15 FA dF BHT &
g6 &, Y g@ll o emeT 100 fhelamer amg & X & #78 Sfe a1fRe| 2 Be Hif FdIg dF 9gdal dh $6 WOT A AT
fohT g3it &1 Sreprehtor Y g9 a1 RIS aferat F o & fow IFR & e & oh| g A sgd @, Aarge AR T
BRI
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AT qaEETfaai / GENERAL PRECAUTIONS

SRIFT T8l sEEor [ # Hefai@d ad—a Tgiadrd 3urdl &7 €T I@aAT 3TaRTeh &l Shisdl i @iell 49 & Jue &
T waicd o/ Yela 1 S wiRv| qHids H TAET 3ueey FHAT S AIRIS & U, TS e F Sk A T ST
TRV S & 3raeTF g el Bsd F qATd FHA H FR FAC @M ST el e gferdt, difedt ar gt @ s=e &
T aRes 3ug v I« wifgvul @G a9 & foT 39T T S arell 9iaal o 98T I AT & 3R W, 70 gfaerd
AT 60 & 75 feelt T 3af & MR @Wie a1 S| 56 TR W, Wie & HYHT A1 36T A S giawr & v gl 2= o
X T TRy

gHfwFaIEe Y Fe$ / HARVESTING OF THE VERMICOMPOST :

S/ 3rafere TR Y AT MY AR LT A e o § A 3 @ @i s B ufRr A Oof ¥ w0 # ffdaa R e
TehdT & (TsT@rar, 2003)| maﬁwﬂwaﬁm—a—mmﬁmmm%mﬁ:aﬁmaﬁzmw@%m
H S YT A e AT S TS| SO WAl F Gle Tha A & a1, WS @l F 6 § o) ez smar ¢ 3R wre g
1 gftrar 1 gAfTUiRa o srar &1 @l @ 3 el & Sl 7 o forn Srar § 3R offoiie S 7 warfea fear S g
H3HT I Teh Tolell IR Th WU IS (S IR FATafd, 1985) HT AT Feh Toh Ifafiier qusFaor Ay eanrT @re &
1ot fRaT ST ThaT &1

I
&

o
.- ¢

\
y

|
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gHfRFIES T HERUT Ua SfReT /| STORAGE AND PACKING OF VERMICOMPOST

D@ AT gHfRFNTE T 3R, 33 TR W Fafed fhar S a@nfgul

L 3EA HH F HH 40 9TAAT FAT ger AR,

[ ETE ST$ ST @ Wl X gF AT Aol g7 gselr @i

o Tyer W UHRTSEr fr ST e gl

3R W ol TUT T I@T STl A & TR & FAC @A & T 3R omererill gaasha e & 910 @A & fow
JHAI-GHT 9T 9l T s forar s @erar B

g AT HT T 40% IW@T ST o qeffehediee T 9T Joraar $1 g1 & Teh a¥ #iT 3afe oo @ara har S FeveT &1

gHfeFIEE FT ITAEr FJ FI / HOW TO USE VERMICOMPOST
gHiehEdIEe 13U Gl el & AT fohar ST Gl §: Y, Serare, Goadr R afesrat Hr waer & fandr o =)or #)

o AT W H BEAA & AT osEr 2 § 3 T A qAIRFUT H IUANT IS & AT ST & @Y Here ar
fefcl 3TYANT SaRT fohaT ST § S 3] 12 & 156 Al 3u1$ & gid 81 WAy fars &1 qref fohar e & |

o WeeR U3l & AT : galrediee & AET 9T 6T 37 & IR W 9fd 95 5 § 10 Rhcllame de gl &1 FHerel gy
& fog, 9 & IRt 3R wH O (15 |18 Wl a16qT) S+ e §1 FEr M & M R g & I A TEH gl
R 2 ¥ 5 fraemA a#ferde & @y $erg S & 3R A & T & ¢ @dg W 9 &1 Bsda fhar srar
gl

o Jieowdl & fov : Yus & fovw 4l 3o & fow, a8 98 & 1 e gRI-1 FHTRFIRE 3T AT g1 SHH FTEEYT Uq
FerereT dier oo gl g1 ofehed AuT$ o AT, e & Au0T & gAY IR Q9T & 45 A a1 (=S & ggel) 400-500
1A gfar 9T &7 X & gHRFIRE STel SATdT g

o ol & AT geihFEdEe 750-1000 Fhellame geFeaR-1 TR STl STidl gl

o HfeoEl Ud Gell 1 BHel & fv gHlmFGEe B 9 & MUR F AR AT T S g R 58 Al @ e femr
STar § 3R AT ®9 @ ue f@r Sirar B

gHATHFNTEET & A9 / BENEFITS OF VERMICOMPOSTING

qAlRFdee IS 3abl B Jololl H HA FHeIM IR 3OS caagiRe &1 TE ThHhd FHer GINOT FeEed
(3mSTaTeTA) # i Ageaqol HfFHT T e g, S s W & AT g g 3RS gaqe &l
gHiehFaEE & AT IARAS 3RHT HT 30T A T O F TR U G 309 B qAC @A A FHA
Heg X Hhel gl gHichony T IGATET 3R & & 0 a1 W R e § & depfoush 3t & Jorar &
3w 3cure (qeifhee) fohcr wordl &, F3iifeh 1fReRier IeMereT Yofeleh 9= T@T & &419eh 39T & v gaferee
I W] T A6 ol dhfods & F, WG & 3R & AT HFAe g &1 39T ¥ arel et 319er asferee
9gel FT d8T T Fohd gl

TH H IGAR Tl H THIHFAT & HIIGH T 3T Toh P MY g Toh &1 o 7§ 6 e dreegH
WWW?W?W@%@WJET4.GBHlmqaﬁgé%,dqﬁwtﬁ. q‘l{-cgmﬁ\?
S. dleclell HIREI A GAFRIST H AATT A & g & I F 3cUleet 2.42 61 §¢ 797 § (fAgmaa 3R
e, 1952)| 3o Joifaiam &l HIfEcar o IUANT IuPeFd Sia3aieh & &9 H fhdT ST Hevell ¢ (S0 TS 37eT., 1984
mmwaﬁ.,wM)lﬁ%’aﬂTaa(wm)?ra%-ar:ﬁrm.tﬂ?—?gmaﬂ?é.mﬁmwmm
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STAPT el & dIsf & 3cgs H 1.5 IAT Y 5T W ¢l [HE UC I q@nr U AT MY F AR, TA. drECEH
P T A & A (Gfewra vfeas) IR &S (RfSrwrs wrpelcd) & 3F @ FAW 113 3R 1.50 I=T ofaT
Y Sl &1 1999. Z. 3eafewiforr 3R o sAAE & fow "ora gefr swwer: 2.27 3R 2.00 =T oY)

gHtarer / VERMI-WASH

gAarer YT F UITd Rl Tie & STaehT 3G g aiiesr # fhar Srar § 3R sHer 3u3eT o7 W T & &7 H v S
T SHHA SATSCIoNT, BIEHRE, dierer 3R gaA dive deal & 3ramar Jifeae 3R ascfeaa o divl & e arer gl off g
gl 30 3T & folU 3MUR W BIT B¢ dlel el (Fohic/CaTieedh) I 3TANT hdT T Fhall & FHealk & fodel HET H 10 &
15 A Y Farg % FoNI/EST $ T §U THST T T MR R W A1l & S IR A ¥ B o 3R T (10 )
T St 81 Y3 A 3UGNT Feh el H FHIGFAINET HT WA Tl TS ST Fehell g giiarer H TRaw g &
foT, ol # $o e are e H ITAET HAT ST Fehcdl § Tk el Jef-aier $heek & o@MaR Sgcl @l Hesh & yiafes
ST 4 {5 WX Ul I 3UAET AT ST Fehell g1 7897 10 AT & ol hocok # HAT-aAlT Tefall & 8 S g1 aqeii-arer
& U F SR H & THT Bswra AT S T

Il F WO gEfarer & JI F Reafaf@a wor anfde € (1) 9T 50 ofieX &THAT FT U Tolied Hhee’ of| (2). #Rr
T B HY AR G AT &1 IUANT Fh AT A 8 Al (3). FHeal A 10 F 15 AT Aer$ arell g&r &, uedd & gargl &Y
Th R W (4). 30 Rd & 3R 10 15 A A T H v 3R T @M0| (5). R 38 IR 3% &7 ¥ [ufea
& MR AT 30 F 45 A AeTS H v W M| (6). R 2 A 3 AerS arel A Hr v 3R A a@md| (7). R 100 &
200 HYU 3T (8). 3Tk a1 6 WHY HIeTS arell Tl i G3Tel H vk W & A § 1 (9). 7 ¥ 8 oAt F afy qw afda
T ¥ e & Beda w1 (10). 10 e s¢ fafdas gefaresr AR g Smwem (11). AT 3¢ are T §dd & Fecalk & FW
$H YHR dchrd & ael g b X (12). dedhd §U 9 F IfAfeeT 4-5 e a1 STeflelm &1 (13). THIGIRT SHeorl et
& T o & A T 3R a0 W

After 15 days
VERMIWASH > Water sprinkler
1 litre for a 50 litre unit

Tank/ Barrel/Bucket

Outlet
Coarse Sand <

g < -
Stones > Vermiwash

Bricks

$HS 37clTal, gHfarer H gHfmEaiecar gfhar & aAremd & o wHT fRar S g, Sifde e, Seaw @l 3k Feai @
A @ 5o R vd Gag gomell & gafsord fhar ST ¥ aHihEdEea HiA fhar & T & A@egd F FAA B A
Sse & IRUTAETET FRIT F 3cAEs AT §1 THRFNRET S H Hed vd diSH & IEUT F Adhe F AU 57 Tl
a1 e & Al Agcaqul &1 30 YR UIed e S gHTETRr gl Sl &1 I8 36 31 7 BracHe § fF whid g «w s
Rl 36 o & H YA ThAT ST Fehell & i1 30 TS AT H diell & qIveh ded 81t &1 Fg Preifoleh IO & A
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diveh ceal & HIY-ATY g3l & ScHold 3cdlel 3R QoSH T & Teh HIE &1 Fg okl 3N & & Hg3i & R F 377 §
(FifeR PIST o HfAFAT & RN F TR AFT F =l e §) IR Tg 3 oS, [erfae, Arscier, feRras, HAvahfRras, s,
Ffcerd, dle 3R a9 S dve dedl AR ST, iR S $o Few gl @ ey Bl sEH Asge Rl
3R wiethe goraier SFARAT (ASCAIAEA, ATgeIdFe 3R viFeaAlaaes) s yqu @ 7 g g

gHfarer v Tuse 3R gRERl oEe Y W H R Gard gl dut T Jhas & gue & AT gefarer # 1:1:8 (getaren aea:
qrell) & e[ H AT S WRT | Afhe, SEd g diveh WA Fadifaid ®9 & HH g S &1 SEfAT, 38 3T @i
3G & @Y AT gsar g gAfaRr A AR F erar g arel (YR, TH.,2010) & @ dsh ARk qor o §1 SRisd
(2003) & 3EYYA H ST AT § foh FHTGI & HIecAifger ST & Fell T 3951 # 7.3% H T g1 T 3T HeqqA A
7g ol acrar I & R gefaier AR aAieEe 36 & g @ ate B gef 3R 3T el A gef¥ g & (Fmae ve 3@, 2003)

3 AR & NER & R o 580 @R & A & Ferar oo arel iR dgeholrel Fael o & Feer &1 3eglel SHHT 3T
doet Td AT W R oEsd 9N 3D W 99 TRy 9 3R 39 W IGAAT gAS & AT 93 Gl o9l gHEfERr &
Bsra o Pzl va AT Hr TGl geamnt & gond o7 ¥ AT o, Sed oot & vad W IEafas skt
Td HICAR & IYANET F HH FaAT 318 3N 37 d6R HeF drel 3curg gadl ¥ Hh 3797 A Ucds Ased & W sah
THTIRIRAT T Hedished e & fav Rew (Fheifycw sraifed) i aAmca (@idtbaerdfaqs deq) & gaua & far a7 «
qeAfaler @1 UL clieT JTeleT-3e@T Tefertolt A fohar am arl 1:1, 1:2 3R 1:4 1 9=t & @y Asfeler By svar 3R qof &
alAl & &7 A fAeR (HIATET Te 31, 2007)| TORISE (2003) o 8 JeqaEIRG el I Jolelr A A & aafarer (Qur$ & 30
e a1 AT & f@enen, 3R (9 & 60 3R 75 & a1 o 9 ) & AT AT Fed X et I TETGT HIhI Ha gled
I &1 FIR (2010) o g#AtErer # gl S gerdt & gaar & Bl 3egia arEATHy ecearetar # st & 30T, 515 AR
3T T IS TR SH YT T e fahar 3R IRAT FATU (0.05%) F WY Jeololr HT| JRAT €l H 61.7% H Jololr H
50% gaffarer o¥ fOwds HFTOT 90% ATl 100% awfarer ov HfOFad 5 M T A da$ 8.65 JoA AN 1242 [ o,
Stafer gR@r w I§ 5.87 Td  7.73 A

gHTATT IRl UTTd el & 3T b § oI JHGFIRE IF I del FHGRFIRCE | FHHFIARET T T YhR I HFAIee I §
St FfE A O B @ T @i ¥ S omrEry demoy A ¥ o e @ w ar Pt v wes § ok
A & Tareey # guR o Fhd &1 T @ Tg 1 Fohd Aear @ 6 a7 1 d-uehdr A#Arers vd myis dsedi
il I HBRICHS THTT USAT & (VSIsH UC 37, 2007)| FHTHFATE IT & Q¥H ded gHRFaRe did AT Td RIS Fallet
d Tehelleh & YR T HFT-37009T gHT| oRel gHiehediee # Al giagrer diul & v ded onffde & @ §: Allsee 1
IAfATA (NO3 3R NH4A) & &7 7 ATSQIS, FRHRE (P); 3 RRA™MA (K)I 1:10 & Hqad & aT 7T 7 391G & T
faeevor 3itadas femarar & Arsee (N03) 77 drdus (wfa fAfesr swen) o srfawsT (NH4) 3.7 9w w; o 18 didius w;
3R & 186 Wdivaer WX| AT STf 31 o 3culeal & aliehl & enffier §: aefferediee & ATETH & Ulell ITREAT, qHfhFdIEe i
g1l F @1 T (1-7 &) 3o At & g - arae - 3 TAAr St s - Fefas Teaced H g

gdtelter: aaiteler a1 g3 sisT U Ws AR § TS GEfta 3 SrarE A g1 I8 9 W & AY-Aryg 9,
gferat 3R Aol & fav raegs e Tfls, a4, [Fef@a 3R Tfast &1 te dfgey 4id g1 1 fheems adiele &1 3caes
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el o T oErster 5.5 fhellame drel Y3 SRAE (18% S Uard) i 3avdehdl gicl g1 3§ Collives & dferai #
foar S @ehe § 3R 3 #E aoh el 4 & gy S FE SEE W I@T S Fohol &1 W AR gOld &9 H Hy3n gHeT &
Rehedn faeawor & eafaf@a Saar &1 gdr =@, 68% %35 W, 9.57% o, 11.05% =Aseietel-Had 37, 3 9.07% |
fafdes aeree SiTerert, gferat 3R #AGfodl W fhT a0 S Heag=l @ gl el § & SieTaxi o1 qeffelier a1 Hyam sl o
& 3cpsc INUMA A §1 Tg 3T F 91T F &, I§ q@A g R FYU @A AR S SAeadt F AT Gwor #r v
Tl A gl

dfde @t A FA-GeWM@R &1 HAgcd Td AT / IMPORTANCE AND SCOPE OF VERMIN-
TECHNOLOGY IN ORGANIC FARMING

eg "SifaE G 3cueeT H U ARy @ Fehid R ¢ o AeT &9 ¥ RHAfeE disweanta, 3de, e yade ta e
& U QX6 IR & 39AT F O AT ¥l HRA F SOR-YAN GBS &9 Td e S Ul Isdt A gdearher gerdr
IR & v Sifds o e arios &9 @ e AR aafeawor § T & 3egma Ty e ddeld gl Sfdw @l
ATERT, FATST 3R cuaear & Tl H fERdr a8al & uied et & Feg R TAohd! gl ey & dwrfoes 3avar $r @
& for Sfas o & alet & Fefds gad (Giwd) & &R F T0 W@ Aied Afds FN 3pama), Fed i ascre (Te)
IcAfASRAT Fer & fav wioar afgd e & Afasw afafafr w1 ggrar 3o 3R waer s@Avt afed 3 gyes safise @y
g gHicalellsll @l 3UANT Hlch WRAAR AT (RT3, 2004) AT NTH HT YA G F GoTelshvT hiell AT & |
Ther Sifde Wt & foT gdlerraee A uch 1 #Rd # 85 gfaed & 3ifte Sifds waer ff @ 38 W AR Tl g1 s
3 A AeEH & ¥ SHG F$ BRAG B A ASeC IUETRA HAF §, S HF & GO H Fer Fehal § AR IHF &
pra 1 Ncarfied T ThaT §; 3TH 3T AHISTd ?ﬁﬁﬁ%aTgﬂﬂsﬁﬁtﬁwm%;msﬂﬁmm
agawmﬁqmﬂﬁamﬁwmﬁﬁmwwﬁ@wwwﬁmm%lm
8 A, UdeeH Te I (2014) A S, dorer AR AT & e W aHieFaee A & gera @ Hewgs fRar 3N well @y
3uaT # GUR gt fonan) ue erferar wefiem o &, Reer, te 3 (2010) & SARm R TATER (ATshiaffsa wEpdcH), 35T die
(AYTTA Holoteln) AR AT (THAARHH TEPelcH) I AEIYOT Fsoll HHA! & Icdlad R IJAIT § Fgd 30 IRomA e
¢ 38 FHT & 3ogia JF o aarn § T HRd H ATT T @ e, AT, TRI, HERISE, Tsile, §RATOT, GaATeer weer
3R SR T & e qeienaaiee 1 SUAET Sgd TS o & WY W @ §| 30 T F Segiar Jg o g ¥ ARd
AT T A Felledh, AACS, oI, FERTSE, GoTre, FRamT, fame geor iR R Teat & fraw affemrdee &1 3w
9gd IS A & WY X W §l 37 RNE & AR, MR & & el (Weg aA-feer & &0 # AfAd A @ R) A
framat @ 2005 & g0 R @ aeiforediee ganT Sifdd @l e q& X foar § 3R qafae s &1 suder ois o g
3t g gef® 3R aRuFaar IR FH BET Th & HROT fhA Th a¥(2 @ 3 AT S Bh YIS HEA) H HAIT-37009T
AT BEA ol H F&TH |

=T 3R wfasy iy WsmEsT / TRENDS AND FUTURE PROSPECTS

o T s A, Fs 93 YA W gHfFFANEET qonfaray ST 3YAT TAIT-37e19T Fheldl & T fhar =r &1 a7 aar 3R
WW@MQM@,@WWWWQWHﬁ&%W%Wﬁ%l?J%':«&H&?Rﬁ%ﬁiﬂ?
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HAodiehel &I MAIHAT F ST a1 & AT 99 JAW T gonfordt H Thaar # AFTEE Fd &1 36AET H TATGT H arelt
FHAEAIN A TRIT JaUe, FA oo, aeal i aTeid SN, @ wefiat & @y Hoarsdr, R aeiR 3R 3R 63
dehelieh MMfAer § fSiee 38l off Qurer &1 3maegerdr 1 $o ReH fEoear S el ghsdl i gk & 9T & & v
3?43;:5a,gﬁ;ﬂmﬁﬁmﬁwmaﬁgﬁTmﬁa@@ﬂmmmﬁﬁwﬁ,WWW
Wgﬂlﬁwmﬁﬁﬂﬁw%%mﬁﬂmﬁmﬁmﬁ%%mmm%@mw
& WY Th 78 AN =1$ 0| Y o, gt & srftrpier glfaat & guem & JaR 3R 9RIeTor & aAregs @ gy fhar S dehn
g1 Tfad T3t B cure & HARFITAT & FROT FAfhFNEe F AU TR YA ST I 7| e, IeTHUT SeT
ool T F 3Tl AT AR Ger Tashelrail, A8 Afft iR STofar & RARIT e s qAEansi & g7 X FGehahl &1 aF
yafat A SeleEd HaER & JHIRFAEE H YAEIEicAS Sed ¢ & AU @ & @y AT e 3R gHfarer S R &
QIY-FY qETEre o of AT # @1 ¢ aHieuee # dive dedl AR oy gEAshal T d&ar # defy e 3R
Aecaqul 38R ggfa & el aefieheaiee & Qiveh deal 3R FeHASTEl & AU Hog aftid fhar Srar § foraes aRomaeasT s
diell & gefer 3R U A FUR giar &1 "Gy FHimeue” gefhedee, Tihfas Tiest 3R geAshal & Ao & saA A
dael HARFT dveh dcd g 8, dfedh IRIRS aHieediee HiT Joiell # $HS 3cdlet A 3N FA FHT o1 g1 &8 @G & Th
3T A TR HT IETA-UET e AR Affiea diet 3k Ay fr [ftse 3naegesdniit & 3UR W 9ve dedl HT digar
JEIT-3eTT A HT GTAT §| TgT 8T HEIIT ¥ N g3 & 5 WRFAerd 3amny 3R greepisAT fawss @ geAshar &
Y FHTRFIEE T FHGY FeT, 3aTh Jald Aol iR WA wa # gorrdr 3R el g@ry 3uder v Sel arel deat
gfasT 9t | #Acg T gl

fasH¥ / CONCLUSION

o $¥ Th WE AT G A S FEeEl 3R A ey d BRdr gARad #X "l § Ui I8 9dieoiy
HJelel o TXETUT T IRET &l &1 W giAdT & Ho I a¥at &, el 3R Susiiercnait gt v geam 3R 3nfde Fugar
& HOY A RFF MUR R 3cCHaT H AREAEA STl g, Tk Jg rauTsierd 3caieal AR AmT H1 3meaet & g1 Sifaw
Al vk FYOT-HOTEeTd Effehior § S @ & Uihfaed 38ar HETel & 3efhiod aa & fAT &F Xl §1 T8 HR-3cufed
R WG & YeTeIhl, TIe Jallet, HEeT T0sh, U We 3N BT 3 Yetred 6 qRARE JUi3it & AIH & Q@ fhamr S g
g Sifas $iY 3w &9 F A 1 38 & e & AT ey 3ufise 3curEl, S4 & 9red @re, @eg FEERvT 3afirse
e W &t & 81 &8 Sifds & 37 /AT &1 3uahr = 3= T & Rar g &a &, 89T [l § Jeaena
qIvoT Heth S, fgeh JeereT 1 AT Ud 3Td Scdigshal AR & fT AR o R & faay snqfdsndist & sifaRea
3F AT TAMUA TEsT Y aRTHhar gidr 2l
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IMPORTANCE AND SCOPE OF VERMIN-TECHNOLOGY IN ORGANIC FARMING

The term "organic farming" refers to a method of production that primarily forgoes the use of synthetic pesticides,
fertilizers, growth promoters, and feed supplements for livestock. For the sensitive hill ecology in the north-eastern hill
area of India and neighboring states like Kerala, organic farming is a socially acceptable and environmentally sound food
production technique. Organic farming can help achieve sustainability goals in terms of the environment, society, and
the economy. In order to protect the soil's long-term fertility, organic farming practices include maintaining levels of
organic matter (OM), promoting soil biological activity, including legumes to increase soil nitrogen (N) self-sufficiency,
and effectively recycling OM, including crop residues and livestock wastes, as well as weed control using
vermitechnology (Bujarbaruah, 2004). Vermicompost is the basic ingredient for successful organic farming. More than
85 per cent of organic crop cultivation in India depends on it. It has several advantages as an organic seedling growth
medium: it is relatively high in nitrate, which can enhance seedling germination and stimulate seedling growth; it has
high microbial activity that may protect against some pests; and it has little or no phytotoxicity. There have been several
reports that vermicompost can induce excellent plant growth and enhance crop production. Recently, Dhanalakshmi et al
(2014) studied the impact of addition of vermicompost on growth of okra, brinjal and chilli and recorded the
improvement in the yield of fruits. In a recent review article, Sinha, et al (2010) reported that studies on the production
of important vegetable crops like tomato (Lycopersicum esculentus), egg plant (Solanum melangena) and okra
(Abelmoschus esculentus) have yielded very good results. In this review, they have also reported that farmers in India
mainly in the States of Karnataka, Tamil Nadu, Gujarat, Maharashtra, Punjab, Harayana, Himachal Pradesh and Bihar
are using vermicompost with very good profit. According to this report, farmers in a number of villages in Bihar
(designated as ‘Bio-Village”) have completely switched over to organic farming by vermicompost and have given up the
use of chemical fertilizers since 2005. The farmers were able to harvest three different crops in a year (reaping 2-3 times
more harvest) due to their rapid growth and maturity, and reduced harvest cycle.

For the past decade, several large-scale vermicomposting systems have been used with varying success. Given the time
frame and the number of failed attempts, large-scale vermicomposting perhaps is still in a developmental phase. This
indicates the need for ongoing assessment of factors that contribute to the success of large-scale systems. Problems that
plague the industry include poor management, undercapitalization, misrepresentations of facts, difficulties with
regulatory agencies, unstable markets, and emerging technology that still needs to be perfected. Some system designers
who were eager to introduce their units on the market didn’t have all of the bugs worked out in some cases and in others
they failed to provide thorough training, resulting in poor management. Many regulatory agencies don’t know whether to
classify vermicomposting as composting or create a new category with different rules. Yet, most of these challenges can
be overcome through dissemination of information and training. Marketing vermicompost continues to pose a challenge
due to potential users’ unfamiliarity with the product. However, making research data available in an accessible form and
educating retailers, nursery workers and the public can overcome these problems. Tremendous opportunities lie in two
trends: Blending vermicompost with compost to give it a competitive edge and vermiwash which is drawing interest
from farmers as well as gardeners. The enhancement of nutrients and beneficial microbial population in the
vermicompost is yet another important evolving trend where the vermicompost is value added with nutrients and or
microorganisms resulting in improved growth and yield of crop plants. “Enriched vermicompost” is a mixture of
vermicompost, natural minerals and microorganisms. Not only does it contain additional nutrients, it also takes less time
to produce than conventional vermicompost. Another benefit of the new compost is the ability to exchange ingredients
and vary the concentrations of nutrients depending on the specific requirements of different plants and soils. There area

study proved that enriching vermicompost with microorganisms, such as Aspergillus awamori and Trichoderma viride,
are effective at providing and protecting fertilizers and help mineralize elements that are used by the crops.
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Training Programs

Plant BioSecurity Division

The Plant Biosecurity Division has organized following training programmes during the months of July-September,

Training Programs

2023.
Capacity Building Programmes:
S. No. Name of The Programme Duration Date
From To

Plant Biosecurity Division (PBD)

1. Forced Hot Air Treatment- Payment |5 Days 10.07.2023 14.07.2023
programme

2. Phytosanitary measures for safe trade of 5 Days 07.08.2023 11.08.2023
spices -Payment programme

3. Mosambi export promotion and its problems | 1 Day 10.08.2023 10.08.2023
in Maharashtra

4. Assayers training for technical staff of | 5 Days 04.09.2023 08.09.2023
Warehouses  registered  with  WDRA-
Payment programme

5. Plant Biosecurity & Incursion Management 5 Days 25.09.2023 29.09.2023
(PBIM)

PBD- Farmers Programme

6. Export potential and export procedures for | 1 Day 25.07.2023 25.07.2023
Agricultural commodities

7. Fruitfly management in fruit/cucurbit crops 1 Day 16.08.2023 16.08.2023

8. Export Promotion and Problems of Okra, | 1 Day 01.09.2023 01.09.2023
Lemon and green Chillies

9. Export procedure for Banana & Banana leaf 1 Day 15.09.2023 15.09.2023

Customized Programmes for farmers with WDRA

10. | One day awareness programme on WDRA & | 1 Day 09.08.2023 09.08.2023
NWRs

11. Farmers Awareness Programme on WDRA | 1 Day 25.08.2023 25.08.2023
and eNWR

12. Farmers Awareness Programme on WDRA | 1 Day 15.09.2023 15.09.2023
and eNWR

13. Farmers Awareness Programme on WDRA | 1 Day 25.09.2023 25.09.2023
and eNWR

14. Farmers Awareness Programme on WDRA | 1 Day 29.09.2023 29.09.2023
and eNWR
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Vertebrate Pest Management (VPM)
1. Non insect Pest Management — Mites, Crabs, | 3Days 04.07.2023 06.07.2023
Slugs, Snails and Avian
2. Eco-friendly approaches for management of | 5 Days 17.07.2023 21.07.2023
vertebrate  pests in  agriculture and
horticultural ecosystem
3. Certificate course on Urban Integrated Pest | 15 Days 16.08.2023 30.08.2023
Management- Payment programme
4, Rodent Pest Management 5 Days 11.09.2023 15.09.2023
5. Urban Pest Management for Proprietors/ | 1 Day 13.09.2023 13.09.2023
Owners/ Technicians”-Payment programme
6. Urban Pest Management for Tamil Nadu | 2 Days 21.09.2023 22.09.2023
Warehousing Corporation officials (TNWC)-
Payment programme
VPM Farmers Programmes
7. Farmers training on rodent pest management | 1 Day 10.07.2023 10.07.2023
8. Training on vertebrate pests for the farmers of | 1 Day 28.07.2023 28.07.2023
Burjigudda Thanda

» Forced Hot Air Treatment: The packaging material is one of the most threatening pathways for incursion of
timber pests across the globe. Forced Hot Air Treatment (FHAT) is one of the approved treatments for packaging
material under ISPM -15. National Standard for Forced Hot Air Treatment (NSPM-9) has been developed which
prescribes treatment procedures and the steps to register the facility. It is essential to certify the FHAT facilities to
ensure that wood packaging material is treated and marked in consistence with the provisions of ISPM -15.
NIPHM is the only Institute in India to offer this 5-Days specialized training programme on payment basis for
industry stakeholders. The participants have learnt the critical requirements for establishing FHAT facilities,
calibration of sensors, placement of sensor, identification of coolest point, safety precautions, conducting the
treatments, use of appropriate mark and record keeping in accordance with ISPM — 15 and NSPM - 9. A total 35
participants were trained the programme.

5 a LU L |
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» Phytosanitary measures for Safe Trade of Spices: National Institute of Plant Health Management (NIPHM) is
a premier Institute in India to offer specialized capacity building programs in the areas of plant health
management, plant biosecurity and quarantine, export procedures and phytosanitary measures for
agricultural/horticultural commodities, pesticide residue analysis and safe & judicious use of pesticides.

Spices Board (Ministry of Commerce and Industry, Government of India) is the leading agency for the growth
and International marketing of Indian spices. The Board serves as a bridge between worldwide importers and
Indian exporters. Spice board also taking up to organize the World Spice Congress to provide a single forum for
communication between Indian exporters and foreign customers as one of its mandate, Promotion of exports of
spices and spice products and maintenance and monitoring of quality of exports.

Considering the objectives of WTO- SPS, The Plant Biosecurity Division, NIPHM in collaboration with Spice
Board has organized exclusive 5-days training programme on “Phytosanitary measures for Safe Trade of
Spices” from 07"-11" August, 2023 for the officers of Spice Board. The scheduled sessions were; importance of
spices in International trade, International and National regulations, Phytosanitary measures and treatments,
export procedures, market access, pesticide residue regulations and mycotoxins. Interactive group
discussions/exercise on spice import and export were executed to discuss the major constrains in implementation
of Phytosanitary measures. Exposure visits to Phytosanitary treatment facilities and Plant Quarantine station was
also facilitated to provide in depth information and knowledge of phytosanitary treatments and the process of
export, import and quarantine activities taken up at quarantine station. The programme was attended by total of

27 participants.

\m |

» Mosambi Export Promotion and its Problems in Maharashtra: In collaboration with KVK Jalana and CIPMC
Nagpur, one day online programme was organized for 100 participants from KVK, Extension staff, FPOs and
Farmers from Jalana, Aurangabad, Parbhani and Nanded Districts of Maharashtra. The programme was

conducted in Marathi language.
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10 3fres 2023
One day training program on
“Export Promotion of M bi and probl
From Maharashtra 10™ August, 2023
Dr Girish Gunjotikar
Deputy Director NIPHM

NIPHM Hyderabad and ICAR-KVK Badanapur Jalana

» Assayers training for technical staff of Warehouses: Five days Assayers training for technical staff of
Warehouses registered with Warehousing Development and Regulatory Authority (WDRA) was conducted
during 04™-08™ September, 2023 at NIPHM to train the technical staff of warehouses registered with WDRA.
WDRA intends to train the technical staff of warehouses registered with WDRA as assayers for the purpose of
sampling & grading, categorization and classification of agricultural commodities. The programme was attended
by eleven participants during the said duration.

» Plant Biosecurity & Incursion Management (PBIM): Rapid globalization and advancements in transport,
travel, tourism coupled with liberalization of trade pose increased risk of introduction of exotic and invasive pests
into the country. Alien Plant Pests which gained entry into India are causing significant economic damage to
agricultural production. 5-Days online programme was conducted from 25"-29" September, 2023 to give an
exposure to participants in biosecurity concepts, impact of invasive alien species, exotic pest threats, pest risk

analysis and plant pest incursion management.
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CUSTOMIZED PROGRAMMES FOR FARMERS WITH WDRA

» One day awareness programme on WDRA & NWRs: During August month, two exclusive off campus
programmes at DAATCC, Mahabubnagar and TSWC, Jadcherla were organized on 9™ and 25" August, 2023.
During the programmes the farmers has been educated on the benefits of WDRA, e-Negotiable Warehouse
Receipt (e- NWR), scientific storage of agricultural produce, benefits of storage in WDRA registered warehouses.

The programmes were attended by 100 farmers (50 each).
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» Farmers Awareness Programme on WDRA and eNWR: Three, one day Farmers Awareness Programme on
WDRA and eNWR were conducted on 15.09.23, 25.09.2023 and 29.09.2023 respectively at TSWC, Kodad,
KVK, Jammikunta for farmers of Ramancha, Khasimpeta and Gorrepalla Karimnagar district and at

Yadadirigutta. Three programmes were attended by total of 150 farmers (50 each).

» Non insect Pest Management — Mites, Crabs, Slugs, Snails and Avian: NIPHM is the premier Institute in
India to offer specialized capacity building programs such as training in Vertebrate & Urban Pest Management.
National Institute of Plant Health Management organised a 3 day online training for AO/ Scientists of SAUSs,
KVKs from 4™ to 6™ July 2023.Total 30 scientists/ agriculture officers from different states were attending the
training. Different sessions on important topics viz., Biology and management of mites, crab, snails and slugs,

predatory and depredatory birds in agri and horticultural crops, etc. were executed during the programme.

» Eco-friendly approaches for management of vertebrate pests in agriculture and horticultural ecosystem:
National Institute of Plant Health Management organised online training programme on Eco-friendly approaches
for management of vertebrate pests in agricultural and horticultural ecosystem from 17™ -21% July, 2023. Total 26
officers, scientists from SAU, ICAR of different states were attended the training. The training program included
theory sessions on Biology and management of wild boar, monkey, birds, Indian Wild Life Act, 1972, Elephant

Management, Nilgai Management, Depredatory birds in agri and horticultural ecosystem, Integrated Bird
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Management in agriculture and horticulture crops. In addition, management of rodents through chemical and non-
chemical methods and rodent breeding profile and rodent control campaign were also taught to the trainees. The

wild boar management modules tested by NIPHM explained in details to the trainees.

» Certificate course on Urban Integrated Pest Management: Certificate course of 15-days was organized for the
structural pest management professionals from 16" to 30™ August, 2023. The topics covered are ecology and
ethology of rodents, mosquitos, termites, cockroaches, bedbug and flies etc. and their management practices. In
addition other aspects like; safe and judicious use of pesticides, Care/ handling and maintenance of pesticide
application equipment, food safety & standards in food processing industries and urban weed management,
impact of climate change on urban pests, start-up in pest control, etc. are also covered during the scheduled

sessions.
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» Rodent Pest Management: 5 Days online training programme was organized from 11.09.2023 to 15.09.2023.
Total 69 agricultural extension officers & scientists from SAU, ICAR of different states (Assam, AP, A&N,
Bihar, Orissa, Gujarat, HP, Punjab, Tamil Nadu and J&K) have attended the training. The training program
included theory sessions on major rodent pest species in agrarian ecosystem, Biology of rodents and major rodent
borne zoonotic diseases. In addition, management of rodents through chemical and non-chemical methods and
rodent breeding profile and rodent control campaign were also discussed with trainees.

» Urban Pest Management for Proprietors/ Owners/ Technicians: National Institute of Plant Health
Management in collaboration with Arbuda Agrochemicals Pvt Ltd. has organized a One day workshop at NIPHM
on 13.09.2023. Total 123 participants were attended the workshop from Andhra Pradesh, Telangana, Maharastra
and Kerala. The programme was graced by the chief guest Dr. Sagar Hanuman Singh, IPoS -Director General,
Dr. Alice R.P Sujeetha - Director (PB) and The Managing Director from Arbuda Agrochemicals Pvt. Ltd. Along
with other delegates from the Pest management associations. The session executed by experts and discussed
were; Biology and Management of Mosquitos, Biology and management of termites and Cockroach management
in Food Processing Industries. The exhibition stalls were also showcased the recent development in the field of

urban pest management.
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» Urban Pest Management for Tamil Nadu Warehousing Corporation officials (TNWC): Two day off-
campus training was conducted at Tamil Nadu Warehousing Corporation, Chennai from 21.09.2023 to
22.09.2023 on consultancy basis. Total 65 warehousing officers from different districts of Tamil Nadu were
attended the training. The programme was graced by the General Manager, TNWC and other delegates. The
topics covered were Principles of scientific storage structure, Biology and Management of mosquitos, Biology
and management of termites, Fly management, Bedbug management, Vertebrate pest management in storage and
Safe use of pesticides, Dosage of chemicals and its importance and basic method of first aid in handling. The
hands on practices of various pest management practices such as fogging, spraying techniques also demonstrated

to the participants. The valedictory programme was attended by General Manager, TNWC.

Farmers Programme
> Export potential and export procedures for Agricultural commodities: Organized an online training on
25" July, 2023 and programme was attended by 46 farmers of Madhya Pradesh state.
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» One day awareness programme on Fruitfly management in fruit/cucurbit crops: For domestic/export
purpose the programme was organized on 16.08.2023 at Jeedikal, Jangoan District. This programme was
organized in presence of Horticulture officer and a total of 21 farmers have attended the session. In this
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programme farmers has been educated on the economic importance of the pest and their role in trade, also has

shown the demonstration on the preparation of low cost bottle traps & lures and management of fruitfly.

Awareness proramme on Fruitfly management in fruit/cucurbit crops to the farmers of

Jeedikal
» Export Promotion and Problems of Okra, Lemon and green Chillies: Collaborated with ATMA Latur,

) i 4

¥,

Maharashtra to organize this programme to give insight on Export procedures and management practices of

the pests concerns to Okra, Lemon and green Chillies to reduce various SPS issues pertaining to export.
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» Export procedure for Banana & Banana leaf: In collaboration with KVK, Sagroli, Nanded, Maharashtra

one day online training programme was organized for the farmers.
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15 HoEsT 2023 —11:00 AM
One Day Training program: one day training on
Banana and Banana leaf export and export
procedure
15 September 2023
Dr Girish Gunjotikar
Deputy Director NIPHM, Hyderabad

Jointly Organized by NIFHM Hyvderabad and SSM KVK Sagroll Nanded
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> Farmers training on rodent pest management: Organized an online training on 07" July, 2023 and programme
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was attended by 56 farmers.

Training on vertebrate pests for the farmers: A one day off-campus training programme for the farmers of
Burjigudda, Thanda at Phedasahpoor village, Rangareddy District, Telangana was organized on 28.07.2023.Vertebrate
pests are considered to be a major problem in this village. To manage and control the vertebrate problems particularly;
rodents, wild boar and monkey this programme was designed and 30 farmers were trained during the technical session.

FORTHCOMING PROGRAMMES OF PBD & VPM (October- December, 2023)

Division | Name of the programme No. of | From To
Days

Quarantine pathogens: Seed 5 Days 09.10.2023 | 13.10.2023

PBD Health Testing and Molecular
Diagnostic Techniques
Advanced Techniques for 5 Days 20.11.2023 | 24.11.2023
Identification of Quarantine Pests
Phytosanitary measures for safe 3 Days 28.11.2023 | 30.11.2023
export
Pest Surveillance 5 Days 11.12.2023 | 15.12.2023
Export and import of planting 3 Days 03.10.2023 | 05.10.2023
material including Tissue
Culture plants
Awareness workshop on 2Days 26.10.2023 | 27.10.2023
fumigation ( NSPM 11,12 & 22)
Awareness workshop for 1 Day 31.10.2023 | 31.10.2023
nursery men in export and
import of plants
Forced Hot Air Treatment 5 Days 06.11.2023 | 10.11.2023
(FHAT)
Fumigation as a Phytosanitary 15 Days | 28.11.2023 | 12.12.2023
Treatment (Methyl Bromide and
Aluminium Phosphide)
Training program for import and 3 Days 04.12.2023 | 06.12.2023
export traders: rules and
regulations
Hands on Training on Nucleic 5 Days 18.12.2023 | 22.12.2023
acid isolation, PCR and ELISA
techniques

VPM Vertebrate Pest Management — 3 Days |10.10.2023 12.10.2023
Wild boar, Monkey and Birds
Rodent Pest Management in 5Days | 13.11.2023 17.11.2023
Grain Storage
Certificate Course on Urban 15 Days | 1.12.2023 15.12.2023
Integrated Pest Management
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Plant Health Management Division

The Plant Health Management Division has organized following training programmes during the months of July-

September, 2023.

Capacity Building Programmes:

S No

Name of the programs

No. of
Days

From

To

Officers programme

1.

Quarantine Nematodes of Economic
Importance

03

26.06.2023

28.06.2023

Master Trainers for Safe and
Judicious use Glyphosate

01

27.06.2023

Master Trainers for Safe and
Judicious use Glyphosate

01

28.06.2023

Training program on IPM and INM in
FCV tobacco to field staff

01

19.07.2023

Orientation training program on
‘Plant Health Management’ for newly
recruited officials of DPPQ&S (IV
Batch)

30

15.06.2023

14.07.2023

Production Protocol for Bio control
agents (predators, parasitoids,
microbial bio pesticides & bio
fertilizers)

21

05.07.2023

25.07.2023

ITEC-MEA training on Techniques
in Mass production and Quality
control of Bio- fertilizers &
Microbial Bio-pesticides

14

27.07.2023

09.08.2023

On-line training on Plant Health
Management Strategies for Climate
Change

03

16.08.2023

18.08.2023

Training to Pest Monitors on Field
Diagnosis for IPM under CROPSAP
(Maharashtra)

05

21.08.2023

25.08.2023

10.

FAO sponsored officers training
programs on ‘Sustainable
Management of Fall Armyworm in
Maize’

02

07.09.2023

08.09.2023

11.

Plant Health Management Practices in
Organic Farming

03

20.09.2023

22.09.2023

12.

FAO sponsored officers training
programs on ‘Sustainable
Management of Fall Armyworm in
Maize’

02

11.09.2023

12.09.2023
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13.

Training on Production Protocol for
Natural Enemies of Insect Pests

05

11.09.2023

15.09.2023

Farmers training programme

Training program on IPM and INM in
FCV tobacco to Tobacco growers

01

20.07.2023

On farm production of bio control
agents

03

16.08.2023

18.08.2023

FAO sponsored farmers training
programs on ‘Sustainable
Management of Fall Armyworm in
Maize’ (Telangana)

02

30.08.2023

31.08.2023

FAOQ sponsored farmers training
programs on ‘Sustainable
Management of Fall Armyworm in
Maize’ (AP & Telangana)

02

04.09.2023

05.09.2023

FAO sponsored farmers training
programs on ‘Sustainable
Management of Fall Armyworm in
Maize’ (AP)

02

14.09.2023

15.09.2023

FAOQ sponsored farmers training
programs on ‘Sustainable
Management of Fall Armyworm in
Maize’(Maharashtra)

02

21.09.2023

22.09.2023

FAOQ sponsored farmers training
programs on ‘Sustainable
Management of Fall Armyworm in
Maize’ (Karnataka)

02

25.09.2023

26.09.2023

Webinars/Workshop

Nil

Student training programme

Plant  health  management for
sustainable Agriculture

21

06.09.2023

26.09.2023

> Quarantine Nematodes of Economic Importance

As scheduled in the NIPHM training calendar 2023-24, an training programme on‘Quarantine nematodes of
economic importance’ organized by NIPHM from 26.06.2023 to 28.06.2023 (3 days). In this program, a total of
07 officials from different places of India were attended. In this training programme, the participants have
undergone different sessions such as Current status of plant parasitic nematode problems in India, Diagnosis of
plant guarantine nematodes and their management, Sampling and extraction of plant parasitic nematodes,
Integrated nematode management in vegetables grown in poly houses, Plant parasitic nematodes of quarantine
importance in India, identification keys for important nematodes and this programme will be more useful for the
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trained personels to create an awareness about nematode problems and their management for the farming
community.

My
1

» Master Trainers for ‘Safe and Judicious use Glyphosate’ by PCOs Batch-V’

Fifth batch of training of the Master Trainers for ‘Safe and Judicious use Glyphosate’ by PCOs’ was held on
27.06.23 (1 day online). In this training programme total of 27 participants from KVKs of ATARI Zone VI
(Guwahati) and Zone VI (Barapani) comprising of Assam, Meghalaya, Mizoram and Tripura were attended.
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» Training of the Master Trainers for ‘Safe and Judicious use Glyphosate’ by PCOs Batch-VI’

Sixth batch of training of the Master Trainers for ‘Safe and Judicious use Glyphosate’ by PCOs’ was held on
28.06.23 (1 day online). In this training programme total of 63 participants from KVKs of ATARI Zone VIII
(Pune) and ATARI Zone X (Hyderabad) comprising of Maharashtra, Gujarat, Goa, Andhra Pradesh,
Telangana, were attended.
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» Training program on IPM and INM in FCV tobacco to field staff

An off-campus training on “IPM and INM in FCV tobacco to field staff has been organized at the conference
hall, Chilikunda (APF-62), Musuru, Karnataka, Tobacco Board on 19.07.2023. This training covered different
session topics such as integrated nutrient management in FCV tobacco, the role of biofertilizers in INM and
diagnosis of disorders, diagnosis of insect pest of FCV tobacco and management practices, the role of
biopesticides in disease control, on-farm production of biofertilizers, Trichoderma &Pseudomonas
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fluorescens were discussed. This training is helpful to the field level officials to knowledge on balanced
nutrient application, INM, diagnosis of insect pests, IPM in tobacco crop and on-farm production techniques
of biofertilizers and biopesticides, and application methods. In this program, a total of 102 field assistants
have participated.

» Orientation training program on ‘Plant Health Management’ for newly recruited officials of DPPQ&S
(1Vv Batch)

Fourth batch of orientation Training Program on ‘Plant Health Management’ for Newly Recruited
Officials of DPPQ&S was conducted from 15.06.2023 to 14.07.2023 (30 days). In this training programme a total
of 27 participants from DPPQ&S working at various (Central Integrated Pest Management Centres (CIPMCs),
Plant Quarantine Station (PQS) and Central Insecticide Board and Registration Committee (CIB&RC) attended
the training program. In this training the topics from all the divisions of NIPHM viz., Plant Health Management,
Plant Biosecurity, Pesticide Management, Plant Health Engineering Divisions and Administration were covered.
Further, participants were taken to different institutes such as ICAR-NPBGR, PQ station, ICRISAT and Export
Pack House.
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> Production Protocol for Bio control agents (predators, parasitoids, microbial bio pesticides & bio
fertilizers)

As per the NIPHM training calendar 2023-24, a 21 days training program on Production Protocol for Bio control
agents (predators, parasitoids, microbial bio pesticides & bio fertilizers) is scheduled at NIPHM from 05-07-2023
to 25-07-2023(21 days). In this program total of 17 officers/scientists from different SAUs, KVKs and ICAR
institutes and state departments are participated.
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» ITEC-MEA training on Techniques in Mass production and Quality control of Bio- fertilizers

& Microbial Bio-pesticides

NIPHM is the training partner with the Indian Technical and Economic Cooperation (ITEC) under the
Ministry of External Affairs (MEA), Govt. of India. An ITEC-MEA training program on “Techniques in
Mass production, Quality control of Bio-fertilizers & Microbial Bio-pesticides” from 27.07.2023 to
09.08.2023 for the officials of various countries. A total of 17 international delegates from different
countries viz., Algeria, Bangladesh, Chile, Cameroon, Céte d'lvoire, Eritrea, Guyana, Kenya, Nepal, Sri
Lanka, Tajikistan, Tanzania, and Tunisia have participated. In this training program, the participants
underwent various aspects of techniques in mass production and quality control of biofertilizers and
biopesticides by NIPHM faculty and guest faculty.

Glimpses of technical sessions
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ICRISAT, Patancheru State Biopesticides Testing Laboratory,
Malakpet
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AICRP on biological control, PITSAU, Biofertilizer Porduction Unit, PITSAU,
Rajendranagar, Hyderabad Rajendranagar, Hyderabad

» On-line training on Plant Health Management Strategies for Climate Change
An on-line mode programme on ‘“Plant Health Management Strategies for Climate Change” from

16.08.2023 to 18-08-2023 (3 days). Total 15 participants have attended this programme and they are trained
with these tipics such as Introduction to Plant Health Management Strategies for Climate Change.
Mitigation of climate change in dry land agriculture. Impact of climate change on crop pest outbreak.
Impact of climate change on Insect Pollinators. Abiotic stress management under changing climatic
conditions. Impact of climate change on plant disease outbreak. Mitigation strategies for climate change.
(Photographs: On-line mode (No captured pictures.

» Training to Pest Monitors on Field Diagnosis for IPM under CROPSAP (Maharashtra)
A training program on Training to pest monitors on field diagnosis for IPM under CROPSAP

(Maharashtra) from 21.08.2023 to 25.08.2023 (5 days). In this program, a total of 38 field level officers of
Maharashtra have been attended. The training was focused on pest & disease diagnosis, identification,
AESA, ecological engineering, ETL levels for various pests and their management mainly associated with
paddy, cotton, soybean, pigeon pea, gram crops and vegetables, on-farm production of biofertilizers and
Biopesticides, biocontrol agents etc. This training is helpful to the participants to knowledge on field
diagnosis, Pest Surveillance, IPM practices, production aspects of bio agents and their application methods.
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» Plant Health Management Practices in Organic Farming
A special paid training program on ‘Plant Health Management Practices in Organic Farming’ for the

Agriculture Extension Officers (AEQOs) of Organic Research and Training Centre a unit of Central Tibetan
Relief Committee (CTRC)Bylakuppe, Mysuru was conducted from 12.09.2023 to 14.09.2023. A total of 15
AEOs / field staff working in different parts of the country have attended the training program. Different
topics such as Living Soil concept, Introduction to IPM, Biological control, AESA and EE, On-farm
production of bio-control agents and bio-pesticides, Diagnosis of major insect pests and diseases,
Management of Fruit Fly and Role of EPF and EPN in management of insect pests Safe and judicious use of
pesticides were covered. The participants were also taken to a visit to Institute of Soil Health Management,
PJTSAU was also organized.
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» Training on Organic and Natural Farming Practices
An online training programme on ‘Organic and natural farming practices’ was organized from 20.09.2023 to
22.09.2023 (3 days).In this programme a total of 36 officers from different organizations have participated.
During this training programme, different topics such as scope & challenges in natural and organic farming,
preparation of on-farm bio-inputs for soil health improvement, disease management in organic & natural
farming practices, role of bio fertilizers in organic/natural farming and on-farm production of bio fertilizers,
steps to transition of successful organic and natural farming practices including certification systems,
botanicals and concoctions for insect pest management in natural farming, ecological engineering for natural
and organic farming and success stories of organic and natural farming were covered. This training
knowledge of participants on aspects of organic and natural farming practices.
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» FAO sponsored officers training programs on ‘Sustainable Management of Fall Armyworm in Maize’
NIPHM in collaboration with Food and Agriculture Organization (FAO) conducted 2 officers training

programs on ‘Sustainable Management of Fall Armyworm in Maize’ were conducted on 07" & 08" and 11"&
12" September, 2023 at NIPHM. Total 46 officers (15 + 31) from Andhra Pradesh and Telangana have
attended the training program. Elaborative discussions were held through resource persons on monitoring,
surveillance and early-warning systems for management of Fall Armyworm (FAW) in maize, Agroecosystem
Analysis (AESA),Eco-friendly management of FAW, natural enemies of FAW, role of bio-pesticides and on-

farm production protocols of predators and parasitoids for the management of FAW. The participants were
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given exposure to biocontrol laboratories of NIPHM and neighbouring institutes. This training provided
resources to officers about tools to conduct pest surveillance, monitoring of FAW population in maize crop

which will in-turn help farmers in taking prudent decision for taking pesticide application and other

interventions to control the population of FAW.

» Training on Production Protocol for Natural Enemies of Insect Pests

An online training programme on ‘Production Protocol for Natural Enemies of Insect Pests’ was organized
from 11.09.2023 to 15.09.2023 (5 days). In this training program a total of 25 officers from State agriculture
depts./ SAUs/ KVKs have attended. Various topics such as principles and concepts of biological control,
importance of host insects to rear and promote natural enemies, application methods of bio pesticides in
organic farming, successful case studies of biological control in India, mass production techniques of
important insect predators & parasitoids, ecological engineering for insect pest management, management of
mealybugs with bio agents, mass production techniques of important parasitoids, field release techniques of
NE, mass production & field application of EPN were covered. The participants realized & acquired the
knowledge on production of natural enemies of insect’s pests.
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» Thero are 3 groups of assassin bugs

1) Haematophagous insect (Triatominae) ~ blood feeding isects

2) tesect prodators m-wm Reduviinga, Stanopodainse. Pekatinae
esinas, Saicinas, Tribelocephalinae eic.) and

3) Wligede pracatans (Ectrichodinas)
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Farmers training programmes

» Training program on IPM and INM in FCV tobacco to Tobacco growers
An off campus training on IPM and INM in FCV tobacco to tobacco growers was organized on 20.07.2023 and

explained about disease and pest identification in FCV tobacco, nutrient deficiency symptoms and their
management practices, IPM and INM practices. After that, NIPHM staff along with growers visited tobacco
growers' fields. During, this field visit, diagnosed different disease symptoms & insect damage. Farmers are

interacted and suggested recommendatlons In this program, a total of 85 growers have part|C|pated
“‘ T E— " e % i y

» On farm production of bio control agents

A special training program of 3 days, was conducted from 16™ to 18" August, 2023 at NIPHM on ‘On-farm
production of bio control agents’ for farmers of Latur District of Maharashtra state. A total of 40 farmers
attended the training program. Various topics such as introduction to biological, integrated disease
management, on-farm production of bio control agents, bio pesticides and entomopathogenic nematodes,
preparation and installation of fruit fly traps, vermicomposting and safe & judicious use of pesticides, plant
parasitic nematodes of agriculture and horticulture crops were covered. A visit to AICRP on IFS farm of
PJTSAU was also organized.
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» FAO sponsored farmers training programs on ‘Sustainable Management of Fall Armyworm in Maize’
NIPHM in collaboration with Food and Agriculture Organization (FAQO) conducted 5 two-days farmers training

programs on ‘Sustainable Management of Fall Armyworm in Maize’ detailed below;

SI. No. Program date Duration State Number of
Participants

1. 30.08.2023 to 31.08.2023 2 Telangana State 18

2. | 04.09.2023 to 05.09.2023 2 Andhra Pradesh and 30
Telangana States

3. | 14.09.2023 to 15.09.2023 2 Andhra Pradesh 11

4. 21.09.2023 to 22.09.2023 2 Maharashtra 35

o. 25.09.2023 to 26.09.2023 2 Karnataka 40

Total number of participants 134

Total 134 farmers from Andhra Pradesh, Maharashtra, Karnataka and Telangana States have attended the
program. Elaborative discussions were held through resource persons on Impact of FAW incidence and its
management, life cycle of FAW, Agroecological approaches for controlling FAW, monitoring, surveillance and
early-warning systems for management of Fall Armyworm (FAW) in maize. Further, farmers were provided
hands on exercise for On-farm production of Biocontrol agents and Microbial Biopesticides, AESA &Ecological
Engineering for FAW Management and interactive session with all the farmers. The farmers were also exposed to
on-farm production technologies of parasitoids, predatorsfor production on their own farm and reduce the use of
chemical pesticides and reduce the economic loses and their side effects on environment.
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Student training programme:

» Plant health management for sustainable Agriculture

A physical training program on ‘Plant Health Management for Sustainable Agriculture’ was organized from
06.09.2023 to 26.09.2023 (21 days) at NIPHM. In this sponsored training program, 30 UG students from
ANGRAU have participated. Various topics such as concept of IPM, basics of integrated disease management,
introduction to biological control, NIPHM field visit, Agro Ecosystem Analysis principles and methodology,
practical on conducting AESA in given crops & field, different types of bio fertilizers and their uses, ecological
engineering for pest management, diagnosis of insect damage symptoms, entmopathogenic microbes for pest
management, identification of plant diseases, INM, IWM, climate change and pest problems, soil test based
nutrient Management, plant parasitic nematodes in different crops, rhizosphere engineering for soil health
management, selection of crop varieties for sustainable agriculture natural farming; preparation of organic
solid/liquid preparations, vermitechnology, role of parasitoids in insect pest management, mass production of
host insect Corcyra &egg parasitiods, integrated stored grain pest management, role of bioinputs in disease
management, application techniques of biofertilizers etc. were covered.
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Forthcoming training programmes

S No Name of the programme No. of From To
Days
l. Officers training programmes
1. | Training on Biofertilizer Technology 10 04.10.2023 | 13.10.2023
2. | Plant Health Management in Protected 05 16.10.2023 | 20.10.2023
Cultivation
3. | Quality Control of Microbial Biopesticides | 10 30.10.2023 | 08.11.2023
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4, Production Protocol for Biofertilizers, 21 16.11.2023 06.12.2023
Biopesticides and Biocontrol agents
5. Production Protocol for bio fertilizers 05 11.12.2023 15.12.2023
6. Production Protocol for Entomopathogenic 05 18.12.2023 22.12.2023
Nematodes
1. Farmers training programmes
1. On farm production of bio control agents 03 27.10.2023 29.10.2023
2. Nutrient management in organic farming 03 01.11.2023 03.11.2023
3. Vermi technology 03 22.11.2023 | 24.11.2023
M. Certificate course
01 Certificate Course on 90 06.12.2023 | 13.03.2024
Plant Health Management in Organic &
Natural Farming (CCONF)

Pesticide Management Division

The Pesticide Management Division has organized following training programmes during the months of July-

September, 2023.

Capacity Building Programmes:

SI. No. Name of the programme No. of From To
Days

Inspection, Sampling and

1. | Prosecution Procedures under 04 04.07.2023 07.07.2023
Insecticide Act, 1968 (ISPP)
Sampling of Fruits, Vegetables and

2. | other items for Pesticide Residue 02 10.07.2023 11.07.2023
Analysis
Sampling of Fruits, Vegetables and

3. | Other items and Calibration of 05 10.07.2023 | 14.07.2023
laboratory equipment for Pesticide
Residue Analysis

4. | Pesticide Formulation Analysis 60 18.07.2023 15.09.2023
Inspection, Sampling and

5. | Prosecution Procedures under 04 08.08.2023 11.08.2023
Insecticide Act, 1968 (ISPP)
Laboratory Quality Management

6. | and Internal Audit as per the 05 04.09.2023 08.09.2023
ISO/IEC17025:2017

7. | Testing of Physiochemical 05 11.09.2023 | 15.09.2023
properties of Pesticide formulations
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» Inspection, Sampling and Prosecution Procedures under Insecticide Act, 1968 (ISPP):
A training programme on “Inspection, Sampling & Prosecution Procedures under Insecticide Act 1968 was
conducted from 4™ to 7™ July 2023. A total of 13 officer from State Agriculture Department of Andhra Pradesh,
Telangana, Tamil Nadu, Chhattisgarh and Jammu & Kashmir were attended the programme. The training imparts
knowledge on Insecticide Registration and licensing Procedure, Inspection and sampling of pesticide formulation
and Prosecution Procedure under Insecticide Act 1968.

— |

» Sampling of Fruits, Vegetables and other items for Pesticide Residue Analysis”:
The division has conducted 2 days training programme on “Sampling of Fruits, Vegetables and other items for
Pesticide Residue Analysis” from 10" to 11" July 2023. A total of 7 Officer/Analyst from State Agriculture
Department of Himachal Pradesh, including analyst from private laboratories were attended the programme.
Proper sampling in pesticide residues analysis is important to get valid analytical result; hence officials/Analysts
were trained on sampling procedure as per the codex guideline.

» Sampling of Fruits Vegetables and other items and Calibration of Laboratory equipment for Pesticide
Residue Analysis:
The division has also conducted 5 days programme on “Sampling of Fruits Vegetables and other items and
Calibration of Laboratory equipment for Pesticide Residue Analysis from 10" to 14" July 2023. A total of 5
Officer/Analyst from State Agriculture Department and State Agriculture University were attended the
programme. Following proper sampling in pesticide residues analysis and routine equipment calibration minimize
uncertainty in analysis. It is also a requirement as per the standard guideline for laboratory accreditation.
Therefore, trainees were trained on sampling procedure for pesticide residues analysis and calibration of
equipment.

» Pesticide Formulation Analysis (PFA, 60 days):

A training programme on “Pesticide Formulation Analysis” was conducted from 18.07.2023 to 15.09.2023. A
total of 18 Officer/Analyst from State Agriculture Department of Andhra Pradesh, Karnataka, Maharashtra,
Punjab Tamil Nadu and Central Insecticide Laboratory, Faridabad, Haryana attended including one private
participant. The trainees were trained on basic analysis of pesticide and pesticide formulation for quality control
as per the BIS method of analysis. The trainees were also trained on laboratory safety measures as knowledge of
laboratory safety measures and first aid measures to be taken are very important to ensure safe work conduct and
practices in the laboratory.
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» Inspection, Sampling and Prosecution Procedures under Insecticide Act, 1968 (ISPP):
A training programme on “Inspection, Sampling & Prosecution Procedures under Insecticide Act 1968 was
conducted from 8™ to 11" August 2023. A total of 40 Officer/Analyst from State Agriculture Department of
Andhra Pradesh, Punjab, Maharashtra, Chhattisgarh, Uttar Pradesh, and DPPQS, Faridabad, Haryana have
attended the programme. The Participants were trained on Insecticide Registration and licensing Procedure,
Inspection, sampling of pesticide formulation and prosecution procedure under Insecticide Act 1968 and

Insecticide Rule 1971.

= L[] ]

» Laboratory Quality Management and Internal Audit as per the ISO/IEC17025:2017:
Pesticide Management Division has conducted 5 days training programme on “Laboratory Quality
Management System and Internal Audit as per ISO/IEC 17025:2017” from 4" to 8™ September 2023. A total
of 39 officials/Analysts from various State Agriculture Department of Bihar, Jammu & Kashmir, Karnataka,
Kerala, Maharashtra, Tamil Nadu and Telangana including participants from Pvt. Laboratories were attended the
training. The officials/Analysts were trained on general requirement for the competence of testing and calibration
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laboratories in accordance with ISO/IEC 17025:2017. The trainees were also trained on process of Internal Audit

conduction.

» Testing of Physicochemical Properties of Pesticide Formulation:

Training programme on “Testing of Physicochemical Properties of Pesticide Formulation” was conducted
from 11.09.2023 to 15.09.2023. A total of 3 Officer/Analyst from State Agriculture Department of Gujarat have
attended the programme. The Participants were trained on testing of Physical parameters of pesticides as per the

EFOLMUL ﬁ
ATION ARD
e EAAL "‘lCAI.CE‘{Tf(

BIS method of analysis and importance of physical parameters in quality testing of pesticide.

Forthcoming Training Programmes:

sﬂcnm Hln,m
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Sl Title of the Duration From To Eligibility Criteria
No. Programme
1. | Inspection, Sampling Agricultural /
and prosecution Horticultural Officer (or
Procedures under equivalent position)
Insecticide Act, 1968 4 31.10.2023 | 03.11.2023 | working in State
(ISPP) Department (or)
designated Insecticide
Inspector (Central/State)
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2. | Method validation and Analysts / Scientists
Measurement of involved in Pesticide
Uncertainty in 5 20.11.2023 | 24.11.2023 | Residue Analysis in
Pesticide Residue Govt.

Analysis Labs / Universities

3. | Pesticide Residue Analysts/ Scientists
Analysis (PRA) 21 29.11.2023 | 19.12.2023 | working in Govt.

laboratories/Universities

4. | Laboratory Quality
Management System Analysts working in
and Internal Audit as 5 04.12.2023 | 08.12.2023 Government Laboratories
per ISO/IEC 17025:

2017

Plant Health Engineering Division

The Plant Health Engineering Division has organized following
September, 2023.
Capacity Building Programmes:

training programmes during the months of July-

SNo | Category Name of the programme No. of From To
Days

1. | Officers Pesticide Application 05 03.07.2023 | 07.07.2023
Techniques and Safety
Measures

2. | Officers Irrigation  Systems and 03 11.07.2023 | 13.07.2023
Advancements

3. | Officers Digital Agriculture 03 24.07.2023 | 26.07.2023

4. | Officers Agricultural Drone Remote 08 03.07.2023 | 10.07.2023
Pilot Certification

5. | Officers Pesticide Application 05 21.08.2023 | 25.08.2023
Techniques and  Safety
Measures

6. | Officers Pesticide Application 03 08.08.2023 | 10.08.2023
Techniques and Nozzle
selecion (Payment )

7. | Officers Agricultural Drone Remote 08 07.08.2023 | 14.08.2023
Pilot Certification - 2
programmes
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7. | Officers Post Harvest Management 05 04.09.2023 | 08.09.2023
and Storage Techniques

8. | Officers Pesticide Application 08 11.09.2023 | 18.09.2023
Techniques and  Safety
Measures

9. | Students | Pesticide Application 02 19.09.2023 | 20.09.2023
Techniques and  Safety
Measures

> Pesticide Application Techniques and Safety Measures:

>

A 5 day virtual training on “Pesticide Application Techniques and Safety Measures” was organized from 3t 7"
July 2023. Total 36 officers 23 male and 13 female participants from 13 states participated in the training
programme. The participants were enriched with Principles of pesticide application techniques, different spraying
techniques, selection of sprayer, nozzles and its classification, calibration of sprayers and nozzles, pesticide
formulations and compatibility, safety precautions and minor maintenance of pesticide application techniques and
drone spraying. Pre and post evaluation along with assignments on various sessions were given to assess the
knowledge transfer. Good appreciation received from the participants.

" PESTICIDE CONSUMPTION: |
L GLOBAL & INDIAN SCENARIO |

[T

Irrigation Systems and Advancements
Total 22 officers (13 male and 9 female participants) attended the 3-day programme, conducted during 11" to13"

July 2023. Lectures were arranged on topic viz., Overview of irrigation techniques, micro irrigation system and
fertigation, roles of RS and GIS in agriculture, advances in irrigation technology, subsidy on drip and sprinkler
irrigation system, and care and maintenance of micro irrigation system. Pre and post evaluation along with
assignments on various sessions were given to assess the knowledge transfer. Good appreciation received from
the participants.
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Factors which decide the choice of emitting system

» Digital Agriculture:
An online program on Digital Agriculture was conducted from 24™ to 26™ July 2023 which was attended by a

total of 9 officers (male: 7 and female: 2) from various organizations across the country. The lectures covered
topics related to basics of ICT, GIS, GPS, Big Data, lIoT, Precision Agriculture, Plantix App, Smart Precision
Models for Agriculture, Sensor based Agriculture, Decision Support Systems and their uses with use case
examples on each technology in agriculture, aspects of enabling use of ICT by smallholder farmers, field state
wise agriculture tools and uses, various sources of agriculture related information and digital tools available,
types of ICT-enabled services useful for enhancing livelihoods of smallholder farmers, key drivers of ICT in
agriculture.

The program was well received and appreciated by all participants.

S edet ) Persciperts (8] 2
1\ =
@0
(]
0 >~
®c
®c
: - Q-
archana Dr.V.Karthik Pandi £r. M Udaya 8hanu
@ © sanp
Q:-
Rohit Ranjan rahit ranjan
.
¢ v © stop e Dehwe | Shacod 0 @ ‘ B & o
= & . € [~ ] o © PG e | ol i Qs kD€ DRePAFP ~otvap 54

» Agricultural Drone Remote Pilot Certification
NIPHM started conducting agricultural chemical spraying training through drones. One batch of trainees was

conducted in association with M/s Syngenta Foundation and M/s. Vyomic solutions. Total 14 candidates, (13
male and 1 female) attended the 7-day programme, conducted during 3" to 10™ July 2023. In addition to general
aviation topics like International civil aviation organization, RPAS with in ICAO framework, Classification of
drones, Drone operation zones, ATC procedure and radio telephony and flight radio telephony, etc., Agricultural
Standard Operating procedures during chemical spraying, Crop specific SOPs, Nozzles and their functionality,
Dos and Don’ts in chemical spraying, safety, care and maintenance of drones and agri sparing system etc. also
were dealt in detail. Lab assembly of drones and simulation experiments of drones also were conducted.
Exclusive three days of flying also were arranged for the trainees.
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Pesticide Application Techniques and Safety Measures
“Pesticide application techniques and safety measures” — an online training program for Govt. officials. A total

of 41 participants attended the programme. The program emphasized on adverse impact of pesticides, principles
of spraying, application techniques and selection of sprayer, nozzles and its selection criteria, calibration,
advanced spraying equipment, safety measures while handling pesticides, care and maintenance of equipment,
formulations and compatibility, pesticide drift management, droplet size, Al in spraying, Drones in Agriculture.
A special session on CABI with plant protection digital tools was organized by CABI. Pre and post evaluation
along with assignments on various sessions were given to assess the knowledge transfer. Good appreciation
received from the participants.

CABI BioProtection Portal
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Pesticide Application Techniques and Nozzle selecion (Payment )
PHE division organized training on “Pesticide Application Techniques and Selection of Nozzles” for the Better

Cotton Initiatives officials at the NIPHM campus on from 08™ to 10" August 2023 on payment basis. Twenty-
five officials registered and attended the training programme. Total twenty-five participants 23 male and 2
female attended the programme. There were total 16 lectures given in the programme, viz., principles of
spraying, spraying techniques, nozzles selection, precautions taken while handling pesticides, calibration, drift
management and general maintenance of sprayers etc. More emphasis was given on practical classes. Apart
from above, recapitulation session also was incorporated in training. In these three days physical training the
participants became acquainted with the pesticide application technologies, selection of nozzle, drift
management with a complete practical approach.
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» Agricultural Drone Remote Pilot Certification — 2 programmes

NIPHM started conducting agricultural chemical spraying training through drones. One batch of trainees was
conducted in association with M/s Syngenta Foundation. Total 33 candidates, (33 male) attended the 3-day
Theory classes in the programme, conducted during 7™ to 14™ August 2023. In addition to general aviation
topics like International civil aviation organization, RPAS with in ICAO framework, Classification of drones,
Drone operation zones, ATC procedure and radio telephony and flight radio telephony, etc., Agricultural
Standard Operating procedures during chemical spraying, Crop specific SOPs, Nozzles and their functionality,
Dos and Don’ts in chemical spraying, safety, care and maintenance of drones and agri sparing system etc. also
were dealt in detail. Lab assembly of drones and simulation experiments of drones also were conducted.
Exclusive three days of flying also were arranged for the trainees.
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» Post Harvest Management and Storage Techniques
Total 76 officers, 52 male and 24 female participants attended the 5-day programme, conducted during 4™ to

8™ September 2023. The participants are from 11 states (Bihar, Karnataka, M.P, Goa, U.P, Jharkhand, Tamil
Nadu, Punjab, Gujarat, Meghalaya, Jammu and Kashmir and Telangana). Lectures were arranged on topic
viz., Post-harvest losses of Agricultural commodity, Post-harvest losses of fruits and vegetables, Cleaning and
grading of agricultural commaodities, fruits and vegetables, Drying and dehydration methods, Storage methods
and storage structures for fruits and vegetable and food grains, Import and export facilities for agricultural
commodities, Packing methods and material, Machineries used for processing and Alternative processing
methods and Rodent pest management in storage and special crops for value addition, Crop modeling to
improve post-harvest supply chain. Pre and post evaluation along with assignments on various sessions were
given to assess the knowledge transfer. Good appreciation received from the participants.

» Pesticide Application Techniques and Safety Measures
Pesticide Application Techniques and Safety Measures" training conducted for the Agricultural Engineering

students from Kerala (St Thomas College of Engg & Technology). A total of 21 students attended 8 days
training programme from 11" to 18" September 2023. The program emphasized on adverse impact of
pesticides, principles of spraying, application techniques and selection of sprayer, nozzles and its selection
criteria, calibration, advanced spraying equipment, safety measures while handling pesticides, care and
maintenance of equipment, formulations and compatibility, pesticide drift management, droplet size, Al in
spraying, Drones in Agriculture, a special session from CABI on digital tools.
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Pesticide Application Techniques and Safety Measures
Pesticide Application Techniques and Safety Measures” conducted for the Agricultural Engineering students

from TN (Sri Shakti College of Engg & Technology. A total of 59 students attended the 2 days training
programme from 19" to 20™ September 2023. The program emphasized on adverse impact of pesticides,
principles of spraying, application techniques and selection of sprayer, nozzles and its selection criteria,
calibration, advanced spraying equipment, safety measures while handling pesticides, care and maintenance of
equipment, formulations and compatibility, pesticide drift management, droplet size, Al in spraying, Drones
in Agriculture

Agricultural Drone Remote Pilot Certification
NIPHM started conducting agricultural chemical spraying training through drones. One batch of 02 days

training from 19™ — 20™ September 2023 was conducted in association with M/s Syngenta Foundation. Total
21candidates, (21 male) attended the programme, conducted during September 2023. In addition to general
aviation topics like International civil aviation organization, RPAS with in ICAO frame work, Classification
of drones, Drone operation zones, ATC procedure and radio telephony and flight radio telephony, etc.,
Agricultural Standard Operating procedures during chemical spraying, Crop specific SOPs, Nozzles and their
functionality, Dos and Don’ts in chemical spraying, safety, care and maintenance of drones and agri sparing
system etc. also were dealt in detail. Lab assembly of drones and simulation experiments of drones were also
conducted.
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S.No | Title of the Division | From To Eligibility criteria | Course Coordinator
Programme & e-mail
1.| Pesticide PHE 16.10.2023 | 20.10.2023 | Extension officers | Er. Govind Maurya
application from State Assistant Scientific
techniques and Agriculture and Officer (PHE)
safety Horticulture asopheniphm1-
measures departments, ap@nic.in
Scientists of ICAR,
SAUs and officials
from KVKs,
DPPQs
2.| RS & GIS PHE 14.11.2023 | 16.11.2023 | Extension officers | Er. M. UdayaBhanu
applications in from State Dept. of | Scientific Officer
Plant Health Agri./ Horti., soil (PHE) sopheniphm2-
Management survey, soil ap@nic.in
conservation,
Watershed Project,
Scientists of ICAR/
SAUs, etc. working
on GIS
3.| “Efficientuse | PHE 21.08.2023 | 25.08.2023 | Extension officers | Er. Govind Maurya
of water from State Dept. of | Assistant Scientific
resources” Agri./ Horti., soil Officer (PHE)
training has survey, soil asopheniphm1-
been replaced conservation, ap@nic.in
with Watershed Project,
“Irrigation Scientists of ICAR/
training” with SAUs , etc.
due approval
of Competent
Authority
4.| Enhancing PHE 01.12.2023 | 12.12.2023 | Extension officers | Dr.VidhuKampurath
efficiency from State Joint Director (PHE)
through Agriculture and jdenggniphm-
optimum Horticulture ap@nic.in
spraying departments, Er. Haneefa Begum
techniques for Scientists of ICAR, | Assistant Scientific
effective pest SAUs and officials | Officer (PHE)
and disease from KVKs, asopheniphm2-
control DPPQs. NGOs ap@nic.in
5.| Pesticide PHE 04.12.2023 | 08.12.2023 | Extension officers | Dr.VidhuKampurath
application from State Joint Director (PHE)
techniques and Agriculture and jdenggniphm-
safety Horticulture ap@nic.in
measures departments,
Scientists of ICAR,
SAUs and officials
from KVKs,
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Special Events

e The 77" Independence Day has been celebrated at NIPHM on 15.08.2023. Dr. Sagar Hanuman Singh, IPoS,
Director General, NIPHM has hoisted the National Flag in the office campus. Following the flag hoisting
ceremony, prizes were distributed to the winners and runners in the competitions conducted among the
officer/staff working at NIPHM.
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e Parthenium awareness week from 16-22, August 2023

The Parthenium awareness week was observed from 16-22, August 2023 at NIPHM comprising different
activities throughout the week. The programme was inaugurated by Director General, Dr. Sagar Hanuman
Singh, IPoS and given a message on creating awareness on noxious weed and its control measures at
community level. During the week of observation awareness was created to farm labour & housekeeping
labour, mass removal activity done by staff members, contractual staff and outsourcing staff, trainees at
NIPHM campus, laboratory premises, NIPHM field and residential staff quarters under the leadership of the
Director- General, NIPHM and emphasized Parthenium-free campus.

Visitors:

Officials: (Govt./Private/NGO)
i. 18 officers from EEI institute visited PHE workshop, and a special session on drones and electrostatic spraying
was conducted.
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ii. 39 officers from Jai kisan training programme from MANAGE institute visited PHE workshop, and got
acqualnted with division actlvmes

Students:
i.  Students and farmers from other division trainings visited PHE workshop and got acquainted with developed
equipment and drone spraying

Farmers:
i. Thirty dealers from DAESI programme from MANAGE visited PHE workshop and got acquainted with
developed equipment.
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Research & Development

1.

Commercial scaling up of irradiation protocol as phytosanitary measure for major cut flowers (funded by BARC-
Board of Research in Nuclear Sciences (BRNS), Department of Atomic Energy (DAE), GOI).

Survey and field evaluation of sterile insect technique for the management of Oriental fruit fly, Bactrocera
dorsalis (Diptera: Tephritidae) infesting economically important fruit crops(funded by BARC-Board of Research
in Nuclear Sciences (BRNS), Department of Atomic Energy (DAE), GOI).

Development of eco-friendly and integrated stored grain pest management techniques for food grain storage in
FCI godowns (multi-locations) - Funded by FCI.

Hot Water Immersion Treatment (HWIT) of Chillies at Commercial scale (Funded by APEDA).

Evaluation of Animal Out repellent against the wild boar & rodents:

In —house study on Feeding preference and development of stored pests in different millets and screening of plant
powders for management:

AICRP on Biological Control of Crop Pests (ICAR-AICRP-BC)-NIPHM, Hyderabad (Volunteer Centre)

a. Evaluation of NIPHM white media for the production of Nomuraearileyi (Metarhiziumrileyi) NIPHM

MRF-1 strain for management of Maize Fall Army worm (Spodopterafrugiperda)

This project aimed for the production of Metarhiziumrileyi two media viz. NIPHM White media and broken rice
were used. To standardize the production technology, the media under test were made into six treatments (Broken
rice (without yeast extract), Broken rice (with yeast extract), 1% NIPHM white media, 2% NIPHM white media,
3% NIPHM white media, 4% NIPHM white media)and for each treatment two replications were maintained.

Project progress during this quarter: Preparation of SMAY media and Performed sub culturing of
Metarhizium rileyi (EPF) on SMAY media. The work on bioassay is under progress.

Pesticide Formulation and Residue Analytical Centre (PFRAC):

The Pesticide Formulation and Residue Analytical Centre (PFRAC), Pesticide Management Division, is an
accreditated laboratory in accordance to ISO/IEC 17025:2017. During the period the laboratory has collected 276
samples (Fruits, vegetables, cereals, pulses, milk and water) from Banjarahill Hyderabad, Medchal/Malkajigiri,
Alwal and Saidabad under Central Sector Scheme “Monitoring of Pesticide Residues at National Level
(MPRNL). The samples were analyzed for pesticide residues by LC-MS/MS and GC-MS/MS.

A total of 161 samples (fruit and vegetables) were received from ANGRAU and samples were analyzed under
MPRNL scheme. The Laboratory also received 107 water samples from CSIR-NEERI for pesticide residues
analysis by LC-MS/MS under MPRNL scheme. The division has also received 105 tobacco samples from
Tobacco Board, Guntur. All the samples were analyzed.

A total of 18 botanical/bio-pesticides samples were received from Bihar, Chhattisgarh, Gujarat, Punjab,
Karnataka, Maharashtra and Telangana. The samples were analyzed by GC-MS/MS and LC-MS/MS.

A total of nine pesticides formulation samples were received from National Seed Corporation (Raichur,
Karnataka and Bhopal) and three samples were received from FCI, Madhya Pradesh for quality test of pesticide

] Page 81 of 92 N



\') Plant Health
iiraa News Letter
product. All the samples were analyzed and reported. Moreover, a total of nine samples were also received from
Central and State Insecticide Laboratories under Interlaboratory Comparison programme.

9. Proficiency Testing Center (PTC):

Proficiency testing programme on Pesticide Residues Analysis (PT-PRA)
PTC, PMD has organized PT PRA program on Capsicum and Rice in the month of August 2023. Trail and

homogeneity studies were conducted. A total of 125 PT items were prepared and dispatched on 21% August 2023
to 33 Govt. laboratories and 7 private laboratories. Stability studies of PT items were studied before last date of
result submission i.e 27" September 2023.

Fig: Preparation of PT item (Capsicum, PTC/PR/01/23-24 & Rice, PTC/PR/02/23-24)
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PT PRA Programme for Central Pollution Control Board (CPCB):

PTC, PMD in collaboration with CPCB organized a PT programme in Water sample during the month of May
2023. A total of 110 laboratories were participated and submitted the PT results to PTC. The laboratories results
were evaluated by statistical method and interim reports of PT programme (PTC/CPCB/W/23-24) were sent to
participants laboratories.

Fig: Water Sample packaging for the PT programme PTC/CPCB/W/23-24

Proficiency testing programme on Pesticide Formulation Analysis (PT-PFA)

PTC, PMD conducted PT PFA programme in the month of May 2023 for the pesticide viz. Profenofos Technical
(PTC/PF/01/2023-24), Thiophanate Methyl WP (PTC/PF/02/2023-24) and Lambda Cyhalothrin EC
(PTC/PF/03/2023-24). A total of 60 Govt. laboratories and one private laboratory were participated the
programme. PT results from all the PT PFA Participants laboratories were evaluated. The final reports of
Profenofos Technical, Thiophanate Methyl WP and Lambda Cyhalothrin were sent to participants.
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Extension Activities / Village Adoptions

Village Adoption: As part of the development of model IPM village by NIPHM, the staff of NIPHM have visited
Peddashapur village, Shamshabad(M), Rangareddy district on 24.08.2023 and collected basic data on village
progressive farmers list and farming conditions.

Faculty Achievements

e Officers are involved in organizing “Certificate Course for Insecticide dealers/distributors.

e AD (RPM) and ASO (VPM) delivered a guest lecture at IGMRI, Hyderabad.

e So (PRA) delivered a lecture in PAMET], Punjab — MANAGE collaborative online programme.
e Faculty participated in different activities during Parthenium awareness week.

e Faculty is participating in various activities under Swachhta Hi Sewa Campaign
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Other Activities

Farmer Advisory Cell Activities:
Under farmers advisory cell, faculty are interacted farmers about their queries related tp plant protection,

bioinputs usage etc. Almost 250 farmers are approached NIPHM through telephonic communication.

NIPHM Instructional farm

During this quarter 2023-24, kharif season, cucurbits (ridge gourd, bottle gourd, bitter gourd), maize, paddy,
brinjal, chilli was planted. Timely irrigation and weeding was done. Insect pest data collected and IPM measures
were taken. Installed pheromone traps and sticky traps. Fields were monitored regularly and data on pests and
natural enemies recorded.

Polyhouse (Protected cultivation)

During this quarter 2022-23, the following activities are performed under protected cultivation. Tomato crop is
under cultivation. Installed pheromone traps and sticky traps. Collected and destroyed leaf eating caterpillars.
Irrigation, weeding and staking was done.

Collaboration with CEO, Zila Parishad, & Nirmaan organization Danetwada, Chhattisgarh:
As per the request from the CEO, ZilaPanchayt & Nirmaan Organization, NIPHM Faculty has visited Bio-input

Production Centre, Rural Industrial park (RIPA), Bairamband village, Dantewada Dist., C.G on 05.07.2023 and
guided for the lab establishment- inspected unit, briefly given list of equipment and glassware details, aseptic
techniques and lab partition design.

0
e/

2023/07/05.14:04

A farmer’s awareness programme conducted by KVK, Madanapuram was attended by |]D PHE as an expert
to talk on drone training programmes that are being taken up at this Institute. Good coverage received for
the programme, where for all drone related things, NIPHM was equally emphasized.

A talk was delivered on Use of drones in Agriculture for DD Kisan programme at the Ministry on 25th Aug
2023 by Dr. Vidhu P Kampurath, ]D (PHE).
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Dr. Vidhu P Kampurath, ]D (PHE) attended external meeting for NSPS with Ministry members.

POCRA team meeting - Meeting attended with POCRA-Maharashtra team. Possibility of conducting Micro-
irrigation training and Sprayman training enquired.

Dr. Vidhu P Kampurath, JD (PHE) attended external Doctoral Committee meeting of Applied Engineering
Department of VFSTR attended on 19th Aug 2023.

Dr. Vidhu P Kampurath, JD (PHE) attended meeting with IFFCO IT Director and General Manager at their
corporate office in Delhi for the discussion on possible drone training to pilots for the I[FFCO nano fertilizer
programme.

A meeting was attended by HoD and DG with Chief Accounts Controller of the Ministry, Sh. Binod Kumar
on various accounts related issues, Internal audit etc.

A meeting was convened under the chair of Registrar for discussions on possible issues and its remedies
for draft tender of consultant for NIPHM RPTO.

Meeting was conducted with M/s Syngenta, where the country head, research wing head and other
officials met for discussion on the possibilities of collaboration with NIPHM on various fronts including
spray man project.

Engineers day on 15th Sept 2023 was observed at NIPHM.
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