














A.   Introduction (National Food Security Mission on Pulses)

The National Development Council (NDC) launched a Food Security Mission to increase
the production by the end of the Eleventh Plan. Accordingly, ‘National Food Security Mission
(NFSM), was launched in 2007-08 to increase productivity and initiate developmental and
research activities to achieve self sufficiently in   Rice, Wheat and Pulses, which are three
major food crops in India.

NFSM-Pulses is one of the components of the centrally sponsored scheme of National
Food Security Mission being implemented since Rabi 2007-08. This component has undergone
a number of changes and finally taken the shape of centrally sponsored 13 - scheme on pulses
covering all the districts in 13 states by merging all the components of pulses in centrally
sponsored scheme namely Integrated Scheme on Oilseeds, Pulses, Oil palm and Maize
(ISOPOM). Ten districts of Assam and 15 districts of Jharkhand have also been included
under NFSM-Pulses. Accelerated Pulses Production Programme (A3P) is another step forward
with aim to take up the active field demonstration of key technologies such as Integrated
Nutrient Management (INM) and Integrated Pest Management (IPM) at farmers field level in
such a manner that creates catalyzing impact by assuring farmers of the higher returns from
the identified pulse crops.

The objective of NFSM’s A3P are to demonstrate plant nutrient and plant protection
centric improved technologies and management practices in compact blocks covering large
area for five major pulse crops namely gram (chickpea), urad (black gram), arhar (red gram/
pigeonpea), moong (green gram ) and masoor (lentils) for increasing production and
productivity of these crops. Apart from increasing the production and productivity of pulse
crops by the participating farmers another objective of A3P is to stimulate other farmers in the
adjoining areas to adopt these technologies to establish sustainability in the pulse production.
These efforts are meant for long term goal to reduce malnutrition as well as ensuring nutritional
security of marginal farmers.

A.1. Implementation of  A3P Units

As proposed, it has been implemented in 1000 A3P units (2010-11 and 2011-12) for
active promotion of improved production technologies. Each A3P unit was in the form of a
village level block demonstration covering an area of 1000 hectares. Panchayati Raj institutions
were involved in the selection of village level A3P units including the participating farmers.
Major part of the NFSM project was initiated with the help of Agricultural Departments of 13
State as well as in the form of pilot project with National Centre for Integrated Pest Management
(NCIPM), a dedicated Plant Protection institute of Indian Council of Agricultural Research
(ICAR). NCIPM has proven record of successful implementation of IPM at village level in
conventional and transgenic cotton, pigeonpea, chickpea and rice in different agro ecological
regions. Modus operandi has been to work in farmers participatory mode and outcomes has
been acknowledged at national level. Realising the national need of replicating success at
country level, NCIPM in turn has taken over the challenge of increasing pulse production
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A.2. Mechanism of Institutional Support and implementation
NCIPM was associated with the implementation of A3P programme in pigeonpea and

chickpea crops directly with four sub-components approved by the Governing Body of the
Department of Agriculture and Co-operation, New Delhi

● NCIPM in collaboration with various working partners of various SAUs/ICAR Institutes/
Krishi Vigyan Kendras (KVKs) could establish 36 “Nuclear Model units” in selected
A3P units for pigeonpea and chickpea. Twenty units of pigeonpea in 10 districts of five
states and sixteen units of chickpea in eight districts of five states have been identified to
be implemented by NCIPM (Table 1).

● NCIPM in collaboration with its partner institutes has impart training to all the Technical
Assistants recruited under pigeonpea and chickpea blocks in all the districts/states. In
addition, training was also imparted to different blocks/district/state level officers and
farmers to enhance their capabilities towards healthy crop production through IPM
strategies.

● NCIPM also developed and carried awareness campaigns through conventional (print)
and electronic media benefiting farmer clientele of the entire A3P areas.

● NCIPM could establish centralized “National Pest Reporting and Alert System” and
implement same through network of pulse growers apart from strengthening of pest
diagnostic laboratory.

Objectives

● To develop “Nuclear Model Villages” in selective districts for
demonstrating IPM modules in farmers’ participatory mode to suit their
cropping systems.

● Capacity building of technical assistants of different blocks, district/block
level officers and farmers to enhance their capabilities towards healthy
crop production through IPM strategies.

● To develop and carryout awareness campaigns through conventional
(print) and electronic media, to reach areas not covered under this
programme.

● To establish centralized “National Pest Reporting and Alert System”
through networking of pulse growers, in addition to strengthening of
pest diagnostic laboratory.

through sustainable methods with more emphasis on IPM has been implemented in the form
of a network project in collaboration with Sate Agriculture Universities (SAUs), Non
Government Organisations (NGOs), Maharashtra State Agriculture Department and Indian
Institute of Pulses Research (IIPR), Kanpur as partners. with following objectives:
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B.  Major production constraints in pulses (Pigeonpea and chickpea)

Although India accounts for 90% of world production, there is mismatch between the
demand and supply because of its consumption as protein rich staple food. It has resulted in
imports of 3-4 lakh tonnes at the approximate cost of Rs 3000-5000 Crores annually. No
doubt the production shortage are due to technological fatigues, the crop is highly sensitive to
attack by a wide range of pests (plant diseases, insects and weeds) both in the fields (at
various stages of crop growth) as well as storage conditions. Most of the pests attack the crop
at reproductive (flowering & pod) stage causing direct losses to the tune of 70%. In absence
of resistant varieties, insect pest and diseases are the major bottlenecks in realising higher
yields. Of late, adverse impact of pest has been compounded by the changing climate, which
is quite visible in terms of resurgence of diseases and changing forage habit of insect pests in
central and southern India. The major causes for low production across the country can be
enumerated as :

● Shortage and lack of timely availability of quality seeds having in built mechanism against
local pest problems

● Cultivation on marginal and sub-marginal lands deficient/depleted in nutrients with
low inputs

● Lack of appropriate pulse production and protection technologies

Table 1:  Crop wise and district wise number of A3P units to be implemented by NCIPM and its cooperating
centres in different states

S. State District No. of units Cooperating Centres

No Pigeonpea Chickpea

1 Andhra Pradesh Anantapur 1 2 Krishi Vigyan Kendra (KVK),
Reddypalli, Anantapur

2 Karnataka Gulbarga 7 5 Agriculture  Research Station,
Aland Road, Gulbarga

3 Madhya Pradesh Chindwara 1 - Jawaharlal Nehru Krishi Vishwa
Narsingpur 2 2 Vishwavidyalaya, Jabalpur

4 Maharashtra Osmanabad 2 2 College of Agriculture, Kir Rd,
Osmanabad

Parbhani 2 2 Marathwada Agricultural
University, Parbhani

Aurangabad 1 - Agriculture Research Station,
Badnapur.

Nanded 1 1 Agriculture College, Naigaon,
Nanded.

5 Uttar Pradesh Banda 1 1 Indian Institute of Pulses
Hamirpur 2 1 Research (IIPR), Kalyanpur,

Kanpur.

Total 20 16
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● Lack of basic information related to pest biology, and real time pest status
● Major pulse producing areas are deficient in water holding capacity making them

vulnerable to  heat stress  often resulting in terminal drought, and

● Poor post-harvest technology, storage infrastructures and  dal processing units.

It is particularly difficult to estimate losses caused by pests as they have good ability to
compensate for defoliation up to 50% even if it occurs in the podding stage.  In pulses alone
on an average 30-80% losses valued at 4000-5000 crores occurs due to insects pests. During
nineties in northern Karnataka, application of then available almost all broad spectrum
insecticides failed to reduce the extensive damage (70 to 90%) and incurred loss to the tune of
Rs.400 crores. The post scenario analysis indicates that due to desperation and lack of
knowledge, farmers adopted calendar based application of insecticides. To add further woe in
absence of water, farmers resorted dust formulation which obviously did not reached to target
sites. The excessive use of these pesticides resulted in development of resistance against
individual as well as group of pesticides.

B.1. Mitigation Methodology
Baseline surveys of target agro-ecological zones in Karnataka and review of historical

data helped in identifying chief productions constraints and to formulate strategies to mitigate
their effect.  These strategies were based on cultivating healthy crop with the help of providing
soil nutrients in areas having specific deficiency and reduce yield losses caused by combined
effect of insect and plant diseases. Plant protection strategies were based on decision support
system derived from regular monitoring of the crop health through “e-Pest Surveillance”  as
well as installed pheromone traps and subsequent application of strategies giving priority to
eco-friendly or green label pesticides to minimizing pest incidence/intensity below ETL level.
Key production constraint of pigeonpea as well as chickpea in the clientele fields covering
above mentioned states has been given below :

SOIL NUTRIENTS Status

Low carbon Sporadic

Deficiency of Zinc Common (See the map)

Deficiency of Sulphur Common (See the map)

PESTS

Pigeonpea  (Cajanus cajan)

Seedling Wilt (Fusarium verrucosa)  Sporadic

Fusarium wilt (Fusarium oxysporum f sp udum) Common

Phytopthora  blight (Phytopthora cajani) Sporadic

Sterility mosaic virus Endemic

Cercospora leaf spot (Cercospora canescens) Sporadic (emerging)
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Powdery mildew (Leveillula taurica) Sporadic (emerging)

Podborer  (Helicoverpa armigera) Wide spread

Spotted podborer (Maruca testulalis) Sporadic

Plume moth (Exelastis atomosa) Sporadic

Webber  ( Grapholita critica) Sporadic (increasing trend)

Podbug (Clavigralla gibbosa) Sporadic (increasing trend)

Podfly  (Melanogromyza obtusa) Spreading

Borer (Batocera spp) Sporadic (localized)

Chickpea (Cicer arietinum)

Soft rot (Sclerotium rolfsii) Sporadic

Fusarium wilt (Fusarium oxysporum f sp ciceris) Common

Dry root rot (Rhizoctonia bataticola) Sporadic

Podborer (Helicoverpa armigera) Wide spread

Defoliater (Spodoptera exigua) Common

Cutworm (Agrotis ipsilon) Common

Termites (Odontotermes spp) Common

Phytopthora Powdery mildew Cercospora leaf spot

Wilt Sterility Mosaic Disease

Key Field Diseases
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Key Insect pest

Podborer Podbug

Podfly Maruca

Plume moth Leaf webber
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Loss due to Pod borer (25 to 57%) Loss due to pod fly (10 to 50%)

Loss due to Maruca (5 to 25%) Loss due to pod fly (10 to 50%)

Healthy green & matured seeds of pigeonpea

Losses due to major insect pests of pigeonpea
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C.   Monitoring and mitigation strategies for key field constraints

Monitoring of
the crop health is
most crucial factor
governing the
economics of crop
production, success
of IPM strategies
and its adoption.
Present setup and
infrastructure of
Directorate of
Plant Protection,
Quarantine and
Storage (DPPQ & S),
Faridabad is not
adequately geared up
to provide realtime information about the pest in terms of their distribution and intensity. This
reactive approach is too slow to prevent epidemics and spread of pests in an economic manner.
Since the insect pests are winged, they move and migrate to new areas giving very less time to
react. Likewise, the diseases in conducive climate spread to adjoining areas rapidly giving very
less time for reaction. There is  need to have a realtime database  of pests along with  a  built in
decision support system to take a timely decision. These objectives  could be fullfilled by
developing “National Pest Reporting and Alert System” using the “e-Pest surveillance” data.
This system is proactive http://www.ncipm.org.in/A3P/UI/HOME/Login.aspx) and has inbuilt
system of  decision support system and dissemination of Advisories to individual farmers through
SMS (containing warning as well as advisories in local languages). The technical assistants
(pest scouts) were entrusted to visit  pre-designated farms on regular basis and record pest
information by taking observations, sample plants as well as count adult catches in the pheromone
traps on standard datasheets (Annexure-1). These datasheets were authenticated by subject
matter specialists and subsequently forwarding to  dedicated centralized pest server (NCIPM).
The accumulated data were screened and analyzed by pest experts and if needed mitigation
strategies were initiated (Table 2). Inflow and outflow of data was also monitored at NCIPM.

Table 2: Key constraints and mitigation strategies

Crop/ constraint Mitigation strategy

Pigeonpea

Zinc deficiency Apply ZnSo4 @ 25 kg/ha

Sulphur deficiency Apply Gypsum @250kg/ha or Sulphur WG @ 5 kg/ha

Fusarium Wilt Treat seeds with locally available Trichoderma formulations @ 5-10g/ha
(as per University Package and Practice)



9

 Sustainable Production of Pigeonpea and Chickpea under A3P - Success Story

D.   Success of A3P project across the country

India is the largest producer of pulses being grown in different agro-ecological zones
covering 13 states. While chickpea is the major pulse occupying 39% of total pulse area,
pigeonpea follows with 21% area share. The major pulse producing states are
Maharashtra(20%), Madhya Pradesh (17%), Rajasthan (11%), Uttar Pradesh (11%) and Andhra

Phytopthora blight Sowing on ridges with seeds treated with locally available Trichoderma
formulations @ 5-10 g/ha (as per University Package and Practice)

Sterility Mosaic Virus Use of resistant / tolerant varieties (BSMR, TS3R) in endemic areas

Leaf spot disease If Cercospora leaf spot disease is noticed (November) spray
carbendizium @ 1.0 g /lit of water.

Podborer Spray with recommended dose of  Profenphos 50 EC, Methomyl 40 SP,
Thiodicarb 75 WP, Indoxacarb 14.5 SC, Spinosad 45 SC, Emamectin

Crop/ constraint Mitigation strategy

benzoate 5 SG, Flubendiamide 48 SC, Rynaxypyr 20 SC,  Novaluron
10 EC, Chlorpyriphos 20 EC, Quinalphos 25 EC, HaNPV @ 250 to 500
LE/ha, NSKE 5%, Neem oil 3000 ppm

Webber Spray with recommended dose of Methomyl 40 SP, Quinalphos 25 EC,
Chlorpyriphos 20 EC

Podbug - do -

Podfly Spray with Acephate 75 SP + Jaggery (1%), Imidacloprid 17.5 SL+
Jaggery (1%), Thiomethoxam 25 WG + Jaggery (1%), Thiodicarb 75
SP + Jaggery (1%)

Flower drops Spray 2% soluble (19:19:19) fertilizer and growth regulator (Planofix
@ 0.5 ml/lit) to avoid flower dropping (can be mixed with plant
protection sprays).

Chickpea

Soft rot Treat seeds with locally available Trichoderma formulations @ 5-10g/ha
(as per University Package and Practice) or Carbendazim 50 WP  (1g) +
Thiram 80 WP (3g)

Fusarium wilt Carbendazim 50 WP  (1g) + Thiram 80 WP (3g)

Dry root rot Carbendazim 50 WP  (1g) + Thiram 80 WP (3g)

Botrytis Spray of Carbendazim 50 WP  (1g) or 2% Trichoderma formulation

Podborer Spray with recommended dose of  Profenophos 50 EC, Methomyl
40 SP, Thiodicarb 75 WP, Indoxacarb 14.5 SC, Spinosad 45 SC,
Emamectin benzoate 5 SG, Flubendiamide 48 SC, Novaluron 10 EC,
Chlorpyriphos 20 EC, Quinalphos 25 EC, HaNPV @ 250 LE/ha, NSKE
5%, Neem oil 3000 ppm

Defoliater NSKE 5%, Neem oil 3000 ppm, Chlorpyriphos 20 EC, Quinalphos
25 EC,

Cutworm Chlorpyriphos 20 EC, Malathion 5% dust.

Termites Chlorpyriphos 20 EC
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Pradesh (11%) together accounting
for 70% of the total production of
14.76 MT from an area of 23.63 M
ha (2007-08). In general, the pulse
production is not keeping pace with
the domestic requirements, and is a
matter of concern. Keeping this in
view, proposed programme covered
the two important pulses crops viz.,
chickpea and pigeonpea across
different cropping systems and taken
care of changing scenario emerging
out of climatic changes as well as
cropping pattern. Present efforts are
based on holistic approach and
changing ecosystem, to help in
increasing production through
reduction in pest infestation. In long
term this would reduce the import to
meet domestic needs.  Electronic
media, using ICT facility “National
Pest Reporting and Alert System”
established by NCIPM (Figure 1) has
been extensively used to reach the
farmers of Gulbarga district.

The software allowed State
Department official to get access
through secured LOGIN ID as well
as PASSWORD provided to them.
After getting registered they can get
data fed as Pest scout in data entry
pertaining to Pest with different
meteorological weeks in a standard
format (e.g., counted on 3 branches
per plant such as plant no., no. of
Helicoverpa eggs/larvae, no. of
Armyworm larvae, no. of cutworm
larvae, no. of root grubs,
Coccinellids and other insects or disease of local interest). Similar observation has been used
for taking diseases into account (e.g., no. of wilted plants, soft rot plants, botrytis, dry root rot,
black rot, blight, and stunt disease). Other important information such as no. of damaged

http://www.ncipm.org.in/A3P/UI/HOME/Login.aspx

Figure 1: Home page of “e-National Pest reporting & alert system”

Figure 2: Flow diagram of “e-Pest Monitoring &
Reporting System”
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pods, no. of podfly immature stages (pigeonpea), pheromone trap information as no.of
Helicoverpa  moths/trap/week, inter culture operation, spray details, fertilizer details, weeding
methods etc. Once the data is fed it is being scrutinized by “Pest Expert” and later used by the
“Pest Advisor” to generate real time pest scenario and issue advisories through SMS in the
local language to farmers of the affected areas, the flow diagram of “e-pest monitoring
Reporting system” is presented in Figure 2. The generic advisories for SMS is given below

D. 1. Advisory chart for the management of pests of pigeonpea

May
1. Plough the field deeply to expose and kill pupae, pupating larvae and fungal pathogens

and clean the debris of previous crop.
2. Go for soil testing at the govt. soil testing labs and follow their suggestions for the

application of micro and macronutrients.

June
1. Apply 125 kg of farm-yard manure mixed with 5 kg of Trichoderma sp./ ha before sowing

to reduce wilt disease.
2. Treat seeds with Trichoderma viride @ 10 gm/kg to check wilt disease
3. Sow the disease/ pest resistant/ tolerant varieties in the endemic areas
4. Intercrop with sorghum to reduce wilt incidence and conserve beneficial insects and to

serve as perches for insectivorous birds.
5. Sow the crop by mid June to avoid pod borer (H. armigera).
6. Sowing should be done in rows (North to South).
7. Apply Pendimethylene 30 EC or Alchlor 50 EC @ 3.75 ml /l within 2 days  after

sowing (DAS)

July
1. If the weedicide has not been applied weeds should be hand picked after 20-25 days after

sowing. Hand weeding should be done as and when required.
2. Look for any soft rot / collar rot affected plant and in case of high incidence apply soil

drenching with Carbendazim 50 WP @ 1.0 g/l

August
1. Look for wilted plant, rogue out and destroy.
2. In case of increased number of wilted Plants, apply Carbendazim 50 WP @ 1 gm / l or

Mancozeb 45 WP 2.0 gm / l as spot treatment by soil drenching
3. Remove and destroy sterility mosaic affected plants as they serve as source of secondary

spread.
4. If the number of sterlity mosaic disease (SMD) plant increases, spray Dicofol 18.5 EC @

2.5 ml/l or Oxydemeton methyl 25 EC @ 2.0 ml/l or Dimethoate 30 EC @ 1.7 ml/l
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September
1. In case of increased wilted plants in the field, apply Carbendazim 50 WP @ 1 gm / l or

mancozeb 45 WP 2.0 gm / l as spot treatment of affected plants.
2. On the reappearance of sterlity mosaic disease, spray Dicofol 18.5 EC @ 2.5 ml/l or

Oxydemeton methyl 25 EC @ 2.0 ml/l or Dimethoate 30 EC @1.7 ml/l
3. In case of aphids infected plant blackens, spray Dimethoate 30EC @ 1.7 ml/l or Acephate

75 SP @ 1.0 g/l or Quinalphos 25 EC @ 2.0 ml/l.
4. Look for blister beetle and collect them by hands (bearing gloves) in polythene bag and

kill them.
5. In case blister beetle population increases, apply Acephate 75 SP @ 1.0 g/l or Methomyl

40 SP @ 0.6 g/l or Quinalphos 25 EC @ 2.0 ml/l or Chlorpyriphos 20 EC @ 2.5 ml/l.
6. Fix pheromone trap @ 5 - 10 / ha for the monitoring of adult H. armigera population.
7. Plant marigold as trap crop on border or interspersed with crop for pod borer management

October
1. In case of massive attack of defoliator, apply Acephate 75 SP @ 1.0 g/l or Methomyl 40

SP @ 0.6 g/l or Quinalphos 25 EC @ 2.0 ml/l or Chlorpyriphos 20 EC @ 2.5 ml/l.
2. Spray HaNPV @ 450 LE/ha @ 1.0 ml / l along with Teenopol (to minimize UV

inactivation) to manage H. armigera population.

November
1. Monitor the population of pod borer larva, eggs on the crops and the adults in pheromone

trap as pod borer is one of the major pest of pigeonpea.
2. If more than 1 pod borer larvae or 2 eggs / plant or 4-5 moths / trap/ day is observed,

spray Profenophos 50 EC @ 2.0 ml/l or Thiodicarb 75 WP @ 0.6 ml/l or Indoxacarb 14.5
SC @ 0.3 ml/l or Emamectin benzoate 5 SG @ 0.2 g/l or HaNPV @ 450 LE/ha @ 1.0 ml/
l or NSKE 5% @ 50 g/l or Neem oil 3000 ppm @ 20 ml/l

3. In case of severe damage by Cercospora, spray Mancozeb 75 WP @ 2.0 g/l or Carbendazim
50 WP @ 1.0 g/l.

4. On the appearance of sterlity mosaic diseases, spray Dicofol 18.5 EC @ 2.5   ml/l or
Oxydemeton methyl 25 EC @ 2.0 ml/l or Dimethoate 30 EC @1.7 ml/l.

5. The pods from the early maturing varieties should be harvested as soon as they mature.
6. The seeds should be sun-dried properly before it is placed in a clean, beetle-proof storage

container.
7. In case of bruchids infestation before harvest, spray Triazophos 40 EC (in field at harvest)

@ 2.0 ml/l or 10 ml/ kg of seeds.
8. Clean the stores and destroy the residual bruchid population.
9. Mix edible oils like mustard oil or neem oil @ 10 ml/kg seed along with charcoal powder

@ 10 g/kg of seed.
10. If bruchids infestations is high under storage, fumigate with ethylene dibromide @ 3 ml/

100kg of seed.
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December
1. Monitor the population of pod fly and pod sucking bugs as they are major pests of

pigeonpea.
2. If more than 2.5 % of pod are damaged by the pod fly, apply Acephate 75 SP + Jaggery

(1%) @ 1.0g  + 10 g/l or Imidacloprid 17.5 SL+ Jaggery (1%) @ 0.2 ml + 10 g/l or
Thiomethoxam 25 WG + Jaggery (1%) @ 0.3 ml + 10 g/l or Thiodicarb 75 SP+ Jaggery
(1%) @ 0.6 ml + 10 g/l.

3. In case the population of pod sucking bugs is above 2 bugs/ plant apply Acephate 75 SP
@ 1.0 g/l or Quinalphos 25 EC @ 2.0 ml/l or Chlorpyriphos 20 EC @ 2.5 ml/l.

January
1. If more than 1 pod borer larvae or 2 eggs / plant or 4-5 moths / trap/ day  or the

pod damage of more than 5 % observed, spray Profenophos 50 EC @ 2.0 ml/l or Thiodicarb
75 WP @ 0.6 ml/l or Indoxacarb 14.5 SC @ 0.3 ml/l or Emamectin benzoate 5 SG @
0.2 g/l or HaNPV @ 450 LE/ha @ 1.0 ml/l or NSKE 5% @50 g/l or Neem oil 3000 ppm
@ 20 ml/l

Feburary
1. In case of population of pod sucking bugs is above 2 bugs/ plant, apply Acephate 75 SP

@ 1.0 g/l or Quinalphos 25 EC @ 2.0 ml/l or Chlorpyriphos 20 EC @ 2.5 ml/l.
2. If more than 1 pod borer larvae or 2 eggs / plant or 4-5 moths / trap/ day  or the pod

damage of more than 5 % observed, spray Profenophos 50 EC @ 2.0 ml/l or Thiodicarb
75 WP @ 0.6 ml/l or Indoxacarb 14.5 SC @ 0.3 ml/l or Emamectin benzoate 5 SG @ 0.2
g/l or NSKE 5% @ 50 g/l or Neem oil 3000 ppm @ 20 ml/l

3. In case of pod fly damage is above 2.5 %, apply Acephate 75 SP + Jaggery (1%)
@ 1.0g  + 10 g/l or Imidacloprid 17.5 SL+ Jaggery (1%) @ 0.2 ml + 10 g/l or
Thiomethoxam 25 WG + Jaggery (1%) @ 0.3 ml + 10 g/l or Thiodicarb 75 SP+ Jaggery
(1%) @ 0.6 ml + 10 g/l.

March and April
1. Spray Triazophos 40 EC (In field at harvest) @ 2.0 ml/l or 10 ml/kg of seeds.
2. The seeds should be sun-dried properly before it is placed in a clean, beetle-proof storage

container.
3. In case of bruchids infestation before harvest, spray Triazophos 40 EC (in field at harvest)

@ 2.0 ml/l or 10 ml/ kg of seeds.
4. Clean the stores and destroy the residual bruchid population.
5. Mix edible oils like mustard oil or neem oil @ 10 ml/kg seed along with charcoal powder

@ 10 g/kg of seed.
6. If bruchids infestations is high under storage, fumigate with ethylene dibromide @ 3 ml/

100 kg of seed.

Note -   Pesticide and their formulations mentioned above are based on  the recommendations of
ARS, Gulbarga and other SAUs published work
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Web Portal for sending advisories through SMS

Based on data compiled through “e-Pest Surveillance” and decision support system 202
advisories sent to by ARS, Gulbarga in A3P blocks (in the year 2011-12 & 2011-12). SMS
sent has benefitting them by intimating about correct pesticides and their dose. This has helped
them in managing their crop with judicious use of pesticides at the right time.

Major crops Minor crops

● Pigeonpea ● Cotton

● Chickpea ● Bajra

● Mungbean ● Chillies

● Urdbean ● Safflower

● Soyabean ● Sugarcane

● Sorghum

● Sunflower

● Wheat

E. Gulbarga (Karnataka):  a case study

Gulbarga also known as ‘KALBURGI’ district
is situated between 76°.04' and 77°.42 East
longitude, and 16°.12' and 17°.46' North latitude,
covering an area of 16,224 square kilometers. The
entire district is situated in Deccan Plateau and the
general elevation ranges from 300 to 750 meters
above mean sea level. Two main rivers, Krishna
and Bhima, flow in the district with the population
of 2.5 million (25 lakh). The district comprises 10
taluks. Gulbarga is an industrially backward district
as a result majority of population depends upon
agriculture as source of livelihood. Black and red soil is predominant in the district. The
district has a large number of tanks which, in addition to the rivers, irrigate the land. The
district comprises 10 taluks. Several crops are being grown in the district. Majority of the
farmers grow it as a sole crop however mixed and intercropping is also in practice.

The climate of the district is generally dry with temperature ranging from 5ºC in the
winter to 45ºC in the summer, with an annual rainfall of about 750 mm. The weather in
Gulbarga constitutes of 3 main seasons. Summer period spans from late February to mid
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June, followed by the south west monsoon which spans from the late June to late September.
It is then followed by dry winter weather until mid January. Temperatures during the different
seasons are as follows -

● Summer : 40 to 46 °C
● Monsoon: 27 to 34 °C
●    Winter    : 10 to 26 °C

The total geographical area of Karnataka is
191.00 lakh ha of which 123.11 lakh ha is the net
cultivable area of the state. Redgram is grown in an
area of 4,75,396 ha with production of 2.96 lakh
tonnes. It is largely grown in the northern parts of
the state especially in Gulbarga district. Gulbarga is
one of the most important pigeonpea growing district
of Karnataka occupying over an area of 3.4 lakh ha
contributing nearly 50 per cent of total redgram production of state. Hence, it is considered as
pulse bowl of Karnataka. Redgram being a drought tolerant is well suited for low rainfall
areas like Gulbarga district. The total area under the cultivation of redgram in Gulbarga district
is 3,35,653 ha and production is 1,61,667 tonnes. Area under pigeonpea and chickpea covered
in different Telukas of Gulbarga district is presented in Table 4.

Pigeonpea endowed with several
unique characteristics. It finds an
important place in the farming system
adopted by small holding peasants.
The main use is in the form of dal,
however green pods (BRG-1) are also
used as vegetable. It has good nutritive
value although, it contains
considerable amount of anti nutritional
polyphenolic compounds which
inhibit the digestive enzymes trypsin,
chymotrypsin and amylase. Apart from
the human diet, the dried leaves and
grains of pigeonpea are used as fodder
for animals. Besides their high
nutritional value, pulse crops have a
unique characteristic of restoring soil fertility through nitrogen fixation and improve the
physical characteristics of the soil through their deep and well spread root system. The plants
at various stages are also used as green manure, wind breaks, as live fence for small farms and
fuel wood. Despite these benefits farmers are considering the pulse cultivation less remunerative
than cereals, oilseeds or cash crops and tend to put better lands and resources in non-leguminous
crops.

Cropping pattern

● Pigeonpea

● Pigeonpea + Green / Blackgram

● Greengram/Blackgram – Chickpea/
Jowar/Safflower/Sunflower

● Soyabean –Jowar - Chickpea

Table 4 : Area under Pigeonpea and chickpea

Source: State Agri Deptt., Gulbarga

Taluka  Area lakh hectare  (2010-11)

Gram Tur Other Total
Pulses

Afzalpur 19785 40260 4133 64178

Aland 12723 41145 21251 75119

Chincholi 20296 40157 26687 87140

Chittapur 40720 40050 14341 95111

Gulbarga 30705 42350 9326 82381

Jewargi 30774 55136 9566 95476

Sedam 28000 33150 20802 81952

District 183003 292248 106106 581357
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The historical
climatic data of
Gulbarga has been
compared with
data of 2010-12,
(Table 5)
indicating that
climate change is
happening. The
potential future
effects of climate
change on
agriculture are
visible having
more impact on
small farmers with
total dependence
on rainfall.
Review of studies
m a k i n g
q u a n t i t a t i v e
projections of climate change and its impacts on food security indicates its uncertainty and
limitations. However, the assessed studies suggested a number of fairly robust findings causing
a serious concern to all. The first was that climate change would very likely increase the
number of people at risk of poverty compared with reference scenarios with no climate change.
Projected climate change will have greater impacts on future social and economic development.
Change will also lead to a more vigorous hydrological cycle, including extreme rainfall leading
to erosion and soil degradation. Soil fertility seems to be affected by global warming. Rice
being staple food, needed work research 20% reduction in yields is estimated due to climate
change. Pulse being secondary crop lacks such systemateic as studies. Increase in temperature
not only result in shortening of crop period but will also reduce the life cycle of certain pests
and increase others. Excessive as well as deficit rainfall during the months of August to
November has resulted in increased incidence of Phytopthora, Cercospora leaf spot, powdery
mildew and Sterilty Mosaic Virus diseases. Similarly incidence of leaf folder and Maruca
spotted borer have increased many folds (Table 12).

E. 1. Implementation of A3P programme and achievements
The lower productivity of pigeonpea is due to several factors, among which severe

incidence of pests is predominant in recent years. Pigeonpea is prone to attack by more than
200 species of insect pests, among which the pod borer (H armigera) causes enormous losses
to the tune of 46.6 to 63.6 per cent. Crop failures due to outbreak of H. armigera in pigeonpea

Table 5:  Comparison of climatic conditions during the study period.

Month Rainfall of ARS Gulbarga (mm) Deficit / Excess (mm)

Normal 2010-11     2011-12     2010-11        2011-12

January 8.1 0 1.6 -8.1 -6.5

February 5.6 0 4.6 -5.6 -1

March 9.2 0 2.4 -9.2 -6.8

April 25.4 9.4 50.2 -16 24.8

May 35.8 58.5 34.2 22.7 -1.6

June 106.4 104.6 58.8 -1.8 -47.6

July 161.3 267 160.2 106 -1.1

August 127.5 361.2 123.4 234 -4.1

September 185.3 131.6 97.8 -53.7 -87.5

October 81.8 80.2 144.6 -1.6 62.8

November 19.2 64 0 44.8 -19.2

December 4.3 0 0 -4.3 -4.3

Σ 769.9 1077 677.8 307 -92.1

Source:  Meteorological Unit, ARS, Gulbarga.



17

 Sustainable Production of Pigeonpea and Chickpea under A3P - Success Story

have led to loss of farmers life in Gulbarga. This district had unprecedented out break of
podborer during 1992-93, causing yield losses up to 70 per cent in a total cropped area of 2.31
lakh hectares (sole and mixed copping) with a monetary loss of about Rs. 100 crores (Lingappa
and Yelshetty, 1994). For the last few decades, pesticides have been used indiscriminately
leading to a series of consequences like development of resistance in certain pests towards
several chemical pesticides, resurgence, outbreak of secondary pests, accumulation/ persistence
of harmful residues, imbalance in the natural eco-system, higher production costs, etc. Thus,
cultivation of pigeonpea mainly depends upon the management of pests which took a major
share in the reduction in total cost of cultivation. This has initiated a complete change in the
strategy of pest control, wherein more emphasis is given for the concept known as integrated
Pest Management (IPM).

Among insect pests of pigeonpea, pod borer, H armigera infestation has assumed a special
significance due to widespread occurrence in Gulbarga district. It’s economic importance as a
pest is magnified due to its direct attack on fruiting structure, voracious feeding habit, high
mobility, high fecundity, opportunist and multivoltine nature. A single larva can destroy 20-
25 pods before it reaches maturity. Severe infestation has threatened the cultivation of pigeonpea
affecting the economic status of the farmers. Consequently, farmers started using mixtures
and excessive dosages of insecticides as desperate attempts without success. Such a situation
has created panicky in the pigeonpea cultivating farmers of Gulbarga. Given the pretext of
growing awareness about the failure of chemical insecticides on one hand and the environmental
and health hazards on the other hand, have advocated the ARS, Gulbarga and NCIPM, New
Delhi to monitor and manage the pests through survey in the district to minimize pest population
on pigeonpea.  Every year the survey was conducted for a period of four months from 1st

October to till the end of January. Totally five teams were constituted to cover all the 10
talukas of the district. Survey was conducted weekly once for a distance of 250- 300 km and
observations were recorded on entomological aspects as per the questionnaire at every 10 km
so as to cover at least 20 spots per day by each team. After survey is over,
all the information was pooled and compiled by entomologists and recommendations such as
forewarning and management practices were  disseminated to the farming community  through
AIR,  Press, Doordarshan, weekly handouts for AO’s, JDA, RSK’s, Zilla Panchayat,
Agriculture officers Taluk Panchayat, NGO’s and others. The programme aims to bring about
a radical change in the farmer’s perceptions on pesticide usage in pigeonpea leading to drastic
reduction in the overall use of pesticides and a concomitant decrease in insecticide resistance
in pigeonpea pests.

In view of the extensive cultivation of pulses in Northern Karnataka, and the contribution
of the Agricultural Research Station (ARS), Gulbarga in the management of pod borer in
redgram, this station was selected as main hub for benefit of farmers. The major contributions
of this station  are as follows:
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The preliminary information
collected randomly from different
farmers belonging to different
Taluks, revealed the likelihood
of damage caused by different pests
encountered in their areas and
the same has been presented in
Table 6.

Review of data indicates that
spotted pod borer (Maruca) incidence has gradually increased from 0.20 to 2.51 webs per
plant from 2009 to 2010 during peak flowering stage and later reduced in pod development
stage. Similarly, pod bug population was more during 2009 (1.56 bugs/plant) in pod
development stage resulting into shrivelling of seeds. Whereas, pod flies damage from 2009
to 2010 was 1.50 to 4.20% at pod development stage and 6.80 to 11.20% at pod maturity
stage indicating gradual increase in their incidence at every year. The increase in population
of these three pests is mainly attributed to repeated and continuous use of only new molecules

1994 Dusting fenvelarate 0.4D@25 kg per ha twice followed by neem seed kernel
extract 5% spray or spray monocrotophos 36SL 1ml + dichlorovas 76 EC
0.5 ml per lt.

1995  Spray chlorpyriphos 20 EC@2.5 ml per lit at the time of 25 to 50 per cent
flowering

1999  Spraying ovicides like methomyl 40 SP@0.6 g per lit or profenophos 50
EC@2 ml per lit as first spray

2000 Separate chapter on IPM in pigeonpea was introduced. It was practiced
by farmers to an extent of 10% of the total area

2002 The technology of inclusion of acephate 75 SP@1 g per lit in addition to
the existing chemicals as larvicide covered an area of 75000 ha

2004 Novaluron 10 EC@0.75 ml / liter of water for pod borer management as
fourth spray has been recommended for pigeonpea

2007 Spraying of Indoxacarb 14.5 SC@0.3 ml/l or Spinosad 45SC@0.1 ml/l or
Emamectin benzoate 5 SG@0.2 g/l for the management of pigeonpea
pod borer, H. armigera

2008 Spraying of Flubendiamide 48 SC@0.075 ml per liter of water based
on ETL as fourth spray for the management of pigeonpea pod borer
H. armigera

2009 Spraying of Profenphos 50EC@2.0 ml + DDVP 76EC@0.5 ml /l of water
was found effective for the management of spotted pod borer, Maruca
testulalis in pigeonpea

2010 For effective management of pigeonpea pod borer, H. armigera, spraying
of Rynaxypyr 20 SC@0.15 ml / l of water was found excellent in reducing
the insect population and it is safe to the natural enemies as the molecule
is green labeled and hence ecofriendly.

Table 6: Percent yield (%) losses as perceived by the farmers

Pest Percent yield Pest Percent yield
loss (%)  loss (%)

Insect Disease

Podborer 25 Wilt 0-100

Maruca 10 SMD 0-100

Podfly 10-15 Phytopthora 2-5

Podbug 2-3 Leaf spot 0-15
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(indoxacarb and spinosad) by the farmers against Helicoverpa right from flowering to till
maturity of the crop as these new molecules are not effective against other pests (Maruca,
podbug and podfly) of pigeonpea. Interestingly, mean number coccinellids, chrysopa and
spider population per plant was gradually increasing from 2009 till 2011 due to reduction in
quantum of broad spectrum insecticides and increased use of new molecules which are safe to
natural enemies.

Development and implementation of IPM in collaborative mode  at village level in
Gulbarga has resulted in higher returns. The gross returns were Rs. 27896.50 and Rs. 26119.00,
respectively, for IPM and non-IPM plots. The net returns realized were more in IPM plot than
non-IPM plot. The B:C ratio for IPM plot and non-IPM plot was 1.39 and 1.19, respectively.
The passage of time has brought change in genomics of pigeonpea resulting in release of new
varieties and introduction of new pesticide molecules which are specific in nature. On the
contrary, several insect pests  (pod bug, maruca and pod fly) as well as diseases (SMD,
Phytophthora, powdery mildew and Cercospora) have resurged and realised with low yield
(Table 7 & Figure 4) which seems to be  a matter of national concern.

In view of above concerns, the programme have been implemented in 35 villages as
“Nuclear Model units” in Gulbarga district of Karnataka covering 7000  and 6773.6 ha for
pigeonpea  during 2010-11 and 2011-12 benefiting 3299 & 3144 beneficiaries. Similarly
3178  and 3798 ha for chickpea  was implemented during 2010-11 and 2011-12 benefiting
1500  & 2352 farmers. The Gulbarga centre is involved in imparting training to all the technical
assistants as well as farmers to enhance their capability toward healthy crop production through
IPM strategies. It will also stimulate other farmers in the adjoining areas to adopt these
technologies for their sustainable growth.

Pigeonpea  and Chickpea trials

Pigeonpea Chickpea

Name  of Crop 2010-11 2011-12 2010-11 2011-12

Total Area (ha) 7000 6773.6 3178 3798

No. of Taluk 5 6 5 4

No. of villages 34 39 22 45

Total no. of Farmers 3301 3142 1500 2352

Variety under Minikit TS 3-R TS 3-R JG-11 JG-11
(A3P-beneficiary)

Other varieties planted Gullayal, Gullayal, Annigeri-1 Annigeri-1
in the Unit Mannur, Mannur,
(Non-beneficiary) Maruthi, Maruthi,

BSMR, BSMR,
Asha & Asha &
Local Local
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Table 7:  Total number of farmers and area of pigeonpea under A3P

2010-11 2011-12

Taluka No. of No. of Area in Village No. of Area in
Villages Farmers Acres Farmers  Acres

Afzalpur 16 2348 11935 1 14 74.0

Aland 1 11 94 14 2169 10947.5

Chittapur 9 542 2944 5 27 149.0

Chincholi 2 172 955 - - -

Gulbarga 7 226 1572 7 920 5689.0

Jevargi - - - 3 14 75.0

Total 35 3299 17500 30 3144 16934.5

Figure 4: Map showing  areas under Pigeonpea and Chickpea IPM under A3P programme.
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E. 2. Integrated nutrient management
Low carbon content is a common feature of soils of target areas. Most of the pulse growing

areas are also low in N P K status. Sulpher a important component of pulse crop and its
deficiency ranged from 20-60 %.  Deficiencies of S among secondary nutrients and zinc as
well as Iron as micronutrient are more frequent and becoming a constraints for increasing
productivity of pulses. An attempt has been made to indicate the deficient areas in the map
given below :

Under A3P programme, zinc sulphate was provided @15.0 Kg/ha as a part of minikit.
Similarly, Sulphur was also given in the form of Sulphur Bethonite @ 5kg/ha to replenish the
deficiency of sulphur. The application of sulphur by A3P farmers has resulted in development
of healthy flowers and pods bearing
bold seeds in comparison to
conventional system (personal
communication, S Yelshetty).
Scientifically it is known that sulphur
enhances the number of flowers and
their general health. The farmers also
reported to have benefited with the
residual zinc as well as sulphur in the
form of higher TSR in garlic and
onions. After realizing the benefits, the
farmers showed keen interest to
purchase these inputs on their own.
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Since Gulbarga is having more than 3.25 lakhs hectare under Pigeonpea and being a
traditional pigeonpea growing area, a mosaic of varieties can be observed being grown by
farmers across the districts. Majority of the seeds being grown are home saved seeds, which
though carry the traditional taste,  have lost their vigour. The baseline studies carried out by us
indicates that Gullayal, Double Moti, and Bennur are the local selections preferred by the
small farmers. However, other varieties such as WRP-1, Maruti, TS3R, BSMR-763, BRG-1
and Asha have also been found to be grown. An attempt has been made to collect first hand
information on use of cultivars from over 2000 farmers and tabulate them with their reaction
to different pests and the same has been presented in Table 8.

Table 8:  Status of prevailing varieties and their characteristics

Varieties Before A3P A3P Yield (q/ha) Duration Susceptibility

Gullayal 50 15 10 Early SMD, Wilt

Maruti 30 20 10 to 15 Medium Wilt

TS3R 2 52 12to 15 Early Tolerant to SMD

BSMR-763 2 2 5 to 18 Late Phytopthora

Asha 1 1 5 to 18 Late Wilt

Double Moti 3 5 8 to 12 Late SMD, Wilt

Bennur 10 3 0 to 12 Early SMD, Wilt

WRP-1 2 2 12 to 15 Medium Wilt

Early=130 days; Medium = 150-160 days; Long = 180 days

Preliminary information was also collected on percentage of area under different cultivars
before and after implementation of A3P and same has been reflected in the form of pie diagram.
The analysis of pie diagram indicates that the most popular variety Gullyal which used to
occupy 50% of area before A3P, which has been reduced to 15.0% after A3P , partially due to
its susceptibility towards SMD. Since the selection of appropriate varieties, with built in
resistance as well as escape mechanism, is the
driving force for success of IPM. Locally
available TS3R was selected and promoted in
A3P areas as no other variety with desirable
characters with average yields of 12.75 q/ha was
available. Assessment indicates that our joint
efforts in terms of making availability and
popularization TS3R variety, has taken over the
acerage from other varieties of (eg., Asha) also because of its inbuilt mechanism of resistance
against wilt. Data presented in the pie diagram indicated that in A3P which use of cultivar
TS3R was only 2.0% which has increased to 52.0% of the total cultivated area after
implementation of A3P programme. This cultivar is short duration, early maturing and this
has helped escape from podfly as well as podborer apart from Cercospora leaf spot disease.

● Early medium duration (150-160 days)
● Bold seeded
● Suitable for shallow & deep soil,

and wilt resistant

Characteristics of TS3R
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At the same time BSMR varieties were also used. It is pertinent to mention here that SMD
was identified as key pigeonpea disease way back in the 1980’s and  the same still continues
to be a major problem. Severity of damage could be observed during field visit by the high
level monitoring team comprising of State Officials as well as Centre, headed by Sh P K
Basu, IAS, Secretary, DAC, Govt. of India, ensuring it to be tackled on priority.

E. 3. Seed treatment
In order to harness

benefits of bio-pesticides all
the seeds were treated with
local strain of Trichoderma
viride. ARS, Gulbarga is
having good facility for mass
production of bioagents as
well as bio-fertilizers and to
further strengthen, some
assistance under NFSM was
also provided to them. The
available strain of Rhizobium
(GB-2) as well as
Trichoderma seems to be
effective in the local field
conditions. All the seeds
supplied to A3P farmers were treated with Trichoderma @ 5g/kg of seeds followed by
Rhizobium Seed treatment procedure was explained to educate farmers of all the villages
during the routine farmers field school (FFS). Total of 1450 farmers attended training cum
demonstration under FFS. The focus was on to educate them about usefulness as well as with
the correct procedure and sequence of application of Rhizobium as well as Trichoderma.  This
application was able to reduce the incidence of Fusarium wilt in majority of farms apart from
acting as plant growth promoting properties (PGPR). However during 2011 as well as 2012
instance of Phytopthora blight as well as seedling rot caused by Fusarium verrucosa was

Demonstration of seed treatment with Rhizobium + Trichoderma during FFS.



24

NCIPM

noticed in Aland and Afzalpur taluk. Incidence of Phytopthora was more in Afzalpur taluk
during 2010-11 and in Aland (Villages : Kadaganchi, Basavanthwadi and Dharmawadi) during
2011-12. During 2011-12 crop season despite seed treatment, unusual incidence of seedling
rot was found in localised areas (90 acres) in the Gloa (B) and Tellur villages of Aland taluk.
Affected seedlings were brought to laboratory and found that it is caused by Fusarium
verrucosa Similarly, in case of chickpea the strain was not able to provide protection against
soft rot caused by Sclerotium rolfsii, which appeared in localised areas only. The presence of
sufficient inoculum of biocontrol agent, Trichoderma and Rhizobium strains supposed to be
effective not only in current crop season but also in subsequent crops.  Since Trichoderma
has multifacet mechanism of action, it can have induced resistance to the plants  against
other diseases in the foliar parts as well as it accelerates the decomposition of crop residues
leading to release of soil carbon and some nutrients. With application of suitable strains of
Rhizobium crop condition becomes good by producing healthy and effective root nodules in
pigeonpea and chickpea. This has also resulted into less dependence of nitrogenous fertilizers
in subsequent crops.

E. 4. Monitoring of crop health
The key to success of IPM lies in

regular monitoring of the crop health or
habitat to identify friendly and foe insect
pests and their potential for damage.
This provides critical information for
initiation of best possible combination
of management methods. The aim is to
determine WHEN and WHAT action is
to be taken. Regular monitoring is
crucial for effective pest management.
An efficient monitoring program can
pay big dividends in lowering cost of
pest control by detecting problems early.
Timely action has helped to reduce pest
population with less chemical inputs by
treating at primary inoculum site. We
paid more emphasis on previous week
scouting data before making a spray
decision-not just the current set of
counts. Consecutive sets of data were
used to draw trend population. For
example the presence of a lot of white
eggs followed by a numerous blackened
eggs and very few larvae or HaNPV
infected larvae suggests that bio-agents

Figure 5. e-Pest Surveillance based advisories &
IPM intervention

Discussing unusual seed rots caused by Fusarium verrucosa
(F. solani)
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are active. Standardized sampling by use of pheromone traps @ 5/ha in the representative
areas was used to guide decisions for an entire village. This forecast not only helped in better
pest management but at times save lot of unwanted chemical sprays.

Existing crop monitoring system is not adequate and of reactive nature. Under present
scenario, routine surveys are made by state govt. officials who often club this activity with
other extension programmes. The data thus generated reaches to concerned departments late
enough for taking action. In order to prevent time gap, NCIPM has developed e-Pest
Surveillance which is able to provide real time  pest data   providing bridge between “what we
think is happening” and “what actually is happening” providing reason to act. Current system
is reactive instead of proactive and has helped reducing the pod borer incidence by timely
detection and spread of pest advisories through SMSs  to spray with correct dose of
recommended pesticides (Figure 5). In case of Gulbarga, the pod borer infestation was detected
during the month of September and the e-Pest Surveillance based advisories and IPM
interventions has resulted in  higher yield  (discussed in later part) with least ill impact on
environment.

During the entire crop season several FFS was conducted to get the feedback as well as
first hand information from the farmers and provide them solutions in the form of critical
inputs as well as advisories. During FFS educational material with coloured pictures of pests
and their enemies  in their regional languages (Kannad) was also provided.

Farmers Field School in Progress

Farmers being educated about use and effectiveness of HaNPV in management of podborer
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F. Pest scenario

The pest dynamics of key as well as potential pests were monitored on regular basis. For
this purpose observations were made from fixed plots  located in different villages covering
all the taluks of the scheme. Population of various pests causing serious damage and yield
losses during implementation of A3P is as follow :

Pod borer (Helicoverpa armigera)
The adults of Helicoverpa were monitored through

network of pheromone trap provided to the farmers. Adult
catches were regularly monitored throughout the crop
season by the designated technical assistants. The egg load
and larval population at different stage of plant growth
were recorded by direct observation in the field adopting
the standard sampling procedure. The data for different
taluks were grouped into 3 categories e.g., pest at 50%
flowering; peak flowering and pod development and the
their mean values have been presented in the Table 9.

Table 9: Status of Helicoverpa eggs at different stages of crop growth

Taluka Mean number of Egg load plant

50 %  Flowering Peak  Flowering Pod  Development

        A3P          Non A3P        A3P   Non A3P        A3P   Non A3P

2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011

Chittapur 0.40 0.30 2.70 1.90 1.70 1.30 3.20 2.60 0.20 0.15 0.24 0.21

Gulbarga 0.30 0.32 2.60 2.10 1.00 0.90 3.50 3.10 0.20 0.15 0.20 0.20

Jewargi 0.30 0.30 2.80 2.50 1.60 1.20 2.50 2.60 0.10 0.20 0.14 0.10

Chincholli 0.30 0.31 2.90 2.60 1.40 1.10 3.80 3.40 0.20 0.10 0.24 0.15

Aland 0.30 0.25 0.80 1.90 0.40 0.60 0.70 0.60 0.10 0.10 0.05 0.10

Afzalpur 0.20 0.15 0.50 1.50 0.20 0.80 0.50 0.40 0.10 0.05 0.05 0.05

Sedam 0.50 0.41 3.50 2.50 1.80 1.60 3.60 3.20 0.20 0.10 0.19 0.20

Average 0.33 0.29 2.26 2.14 1.16 1.07 2.54 2.27 0.16 0.12 0.16 0.14

Review of the above tabular data indicates that egg population in IPM fields of A3P
fields was below the critical junction, however in the conventional farmers field (non-A3P)
has crossed the ETL level. This trend has been observed throughout the cropping season as
depicted in the Figure 6.

Review of larval population data indicates that population was more in Non-A3P fields
during pod developmental stage. The population level has crossed the ETL level  (Table 10 &
Figure 7) and the developing pods were devoured to the extent that out of 5 seeds  2 were
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totally eaten away.  Among all
the taluks the incidence were
more in the Chttapur, Jawagi and
Gulbarga, which in combination
constitute the maximum acreage
under the pigeonpea. Larval
population in A3P fields was low
as compared to Non-A3P fields
during pod development stage
because of timely intervention
(application of neem oil and
profenophos as ovicides) made
by the farmers. The farmers
equipped with pesticides acted
timely because of SMS sent
through the “e-Pest reporting
system” and the local meetings
conducted by technical assistant
and collaborators from ARS,
Gulbarga and same is presented
in Figure 7.

The per cent pod damage by
the larvae of pod borer was
recorded periodically in A3P and non - A3P fields and the results presented in Table 11 indicates
that the highest per cent pod damage was recorded in Sedam taluk, followed by Chittapur,

Figure 6: Helicoverpa at different stages of crop growth

Figure 7: Graphical representaion of Helicoverpa larval incidence

Table 10:  Status of Helicoverpa larval incidence

Taluka Mean number of Egg load plant

50 %  Flowering Peak  Flowering Pod  Development

         A3P     Non A3P        A3P    Non A3P      A3P Non A3P

2010 2011 2010 2011 2010 2011 2010 2011 2010 2011 2010 2011

Chittapur 0.4 0.25 0.4 0.61 1.0 1.10 3.2 2.20 0.4 0.35 3.7 2.50

Gulbarga 0.2 0.22 0.4 0.30 1.2 1.05 2.7 2.10 0.4 0.35 3.2 3.10

Jewargi 0.4 0.35 0.4 0.32 1.1 1.0 1.5 1.60 0.2 0.20 1.3 1.10

Chincholli 0.3 0.25 0.4 0.50 1.3 1.25 2.7 2.40 0.4 0.30 2.9 2.60

Aland 0.1 0.15 0.2 0.30 0.4 0.30 0.7 0.60 0.2 0.20 0.5 0.40

Afzalpur 0.1 0.16 0.1 0.25 0.2 0.15 0.7 0.40 0.2 0.05 0.9 0.80

Sedam 0.4 0.55 0.8 0.65 1.5 1.25 3.6 2.70 0.4 0.35 3.7 2.80

Average 0.27 0.28 0.39 0.42 0.96 0.87 2.16 1.71 0.31 0.26 2.31 1.90
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Table 12:  Status of spotted pod borer (Maruca)

Taluka Mean number of live webs  / plant

Peak flowering Pod development stage

          A3P                         Non-A3P             A3P       Non A3P

2010 2011 2010 2011 2010 2011 2010 2011

Chittapur 0.05 0.03  0.19 0.10 0.00 0.00 0.01 0.03

Gulbarga 0.05 0.02  0.20 0.08 0.01 0.00 0.02 0.01

Jewargi 0.27 0.08  1.07 0.20 0.03 0.00 0.11 0.15

Chincholli 0.54 0.21  2.17 1.05 0.03 0.00 0.12 0.05

Aland 0.63 0.32  2.51 1.25 0.03 0.00 0.10 0.06

Afzalpur 0.35 0.10  1.40 0.90 0.01 0.00 0.04 0.01

Sedam 0.00 0.10  0.01 0.18 0.00 0.00 0.00 0.02

Average 0.27 0.12 1.08 0.54 0.02 0.00 0.06 0.05

Gulbarga, whereas in Afjalpur taluk least per cent pod damage was recorded. The per cent
damage in A3P (IPM) ranged between 3.52 to 9.56 during 2010 and  3.05 to 8.15 in 2011  in
comparasion to conventional farmers (non-IPM), wherein  it ranged between 7.83 to 21.0
during 2010 and 6.45 to 16.5 in 2011 (Figure 8).

Figure 8: Impact of Helicoverpa on
 per cent pod damage

Table 11: Incidence of Helicoverpa on yield
parameters

Taluka           % Pod damage

         A3P Non A3P

2010 2011 2010 2011

Chittapur 7.82 5.30 16.85 15.10

Gulbarga 6.36 4.30 16.09 12.50

Jewargi 5.37 4.20 13.10 11.21

Chincholli 5.90 7.50 12.40 11.60

Aland 3.97 3.05 8.38 7.15

Afzalpur 3.52 3.20 7.83 6.45

Sedam 9.56 8.15 21.0 16.50

Average 6.07 5.10 13.66 11.50

Spotted pod borer (Maruca testutalis)
It is a sporadic pests of major concern in determinate type of varieties. The characteristics

symptom is discoloration, webbing together of flower, pods and apical leaves. Damage is
caused by  presence of frass not allowing to open and shedding of flowers. Upon opening of
the webs dull to yellow-white colour larva (e) with dark spots forming distinct series along
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the length of the body can be seen. Being nocturnal and hidden nature of larval stage,
management becomes difficult with conventional means. Review indicates that the incidence
of this pest is on increase and assumes serious proportion during incessant rains as evident
from the Table 12.

Data presented in Figure 9  indicates that Sedam was free from the  incidence however,
other taluks were also free during pod developmental stage.

Figure 9: Status of spotted pod borer (Moruca)

Podbugs
The pod bugs comprises of several pod sucking bugs e.g. coreid bug, spiny brown bug,

riptortus bug and green stink bug. These bugs suck the sap from developing seeds through
pod wall as a result seeds becomes shriveled and abortive with dark patches. Survey carried
out during last two years indicates that their population is on increase (Table 13 and Figure
10) and is responsible for breakage of dal during processing. Review indicates that new
molecules which are highly effective in low doses to lepidopteran insects are not effective
against pod bugs. This warrants attention to prevent undoing of all achievements made under
A3P led IPM programme. Generally incidence was more during pod development stage than
peak flowering stage.  Pod bugs incidence was less in A3P fields as compared to Non-A3P
and effectiveness.

Figure 10: Status of pod bugs
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Podfly (Melanogromyza obtusa )
Technical innovation has led to reduction in Helicoverpa incidence. However, other pests

like podfly resurged. Podfly alone is able to cause 70-80% of pod damage. One of the reason
is that its external symptoms on pods are not highlyobvious and small exit holes with whitish
window, remains unnoticeable till the maturity of  maggot. More than one maggot or pupae
could be seen inside a single pod and the extent of damage is similar to that caused by pod
bugs. The incidence of podfly is on increase and its significance can be seen even during
2010-12. Generally incidence was more during pod development stage than flowering stage.
Podfly incidence was less in A3P fields as compared to Non-A3P .  Review of data presented
in the Table 14 and Figure 11 indicates that podfly incidence during 2011-12 was less in
Afjalpur, Aland and Sedam. The possible explanation may be due to late rains received during
2011-12. Results also indicated that pod fly incidence was significantly low in A3P fields as
compared to non-A3P fields in all taluks.

Figure 11: Status of podfly

Table 13: Status of pod bugs

Taluka Mean number of bugs  / plant

Peak flowering Pod development stage

          A3P                         Non-A3P             A3P       Non A3P

2010 2011 2010 2011 2010 2011 2010 2011

Chittapur 0.00 0.01  0.01 0.10 0.04 0.21 0.15 0.11

Gulbarga 0.02 0.01  0.08 0.20 0.06 0.11 0.24 0.19

Jewargi 0.04 0.02  0.15 0.10 0.39 0.09 1.56 1.10

Chincholli 0.04 0.10  0.16 0.18 0.27 0.11 1.08 1.05

Aland 0.04 0.05  0.14 0.10 0.06 0.25 0.25 0.31

Afzalpur 0.03 0.05  0.10 0.16 0.03 0.16 0.11 0.42

Sedam 0.03 0.03 0.10 0.09 0.00 0.09 0.01 0.41

Average 0.03 0.04 0.11 0.13 0.12 0.15 0.49 0.51
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Diseases (Phytopthora drechsleri, and Fusarium udum f sp cajani)

Phytopthora blight (Phytopthora drechsleri)
Seedlings are highly prone to

attack of Phytopthora blight especially
in heavy soil with poor drainage
facility. The seedlings show crown rot
symptoms which later on topple over
and dry. In older seedlings the
symptoms appear as water soaked
lesions and later may become necrotic.
Diseased plants can be identified easily
40 days after sowing (DAS). The
infected plants show brown to dark
brown lesions on the stem near the soil
surface, which may progress to main
stem, branches and petioles, making them brittle to break down by the wind. Results presented
in Table 15 revealed that Phytophthora blight incidence was lower  in A3P fields (Figure 12)
as compare to non-A3P fields. However, its  incidence  was reduced from the previous year,
it was mainly due to less  and delayed rainfall in the Gulbarga.

Fusarium Wilt (Fusarium udum f sp cajani)
The symptoms can be observed from a month after sowing or at the flowering or pod

formation stage. The infected plants become yellow in colour followed by drooping of leaves
and finally the whole plant dries up. The disease can be confirmed by browning of the xylem
vessels. It has been recorded that wilting can be partial or total. Partial wilting is mainly

Table 14: Status of Podfly

Taluka Per cent pod fly damage (% Seed damage)

Pod development Pod maturity stage

          A3P                         Non-A3P             A3P       Non A3P

2010 2011* 2010 2011* 2010 2011 2010 2011

Chittapur 1.70   — 1.88   — 1.90 2.10 6.80 7.10

Gulbarga 2.10   — 2.75   — 2.20 3.12 8.40 6.50

Jewargi 1.60   — 3.13   — 2.50 3.15 6.40 6.10

Chincholli 1.90   — 4.00   — 3.20 4.20 7.60 8.10

Aland 3.15   — 4.25   — 3.40 3.05 12.60 11.10

Afzalpur 2.60   — 4.50   — 3.60 1.40 10.40 8.20

Sedam 2.80   — 8.40   — 4.20 1.52 11.20 9.10

Average 2.26   — 4.13   — 3.00 2.65 9.06 8.03

Figure 12: Disease incidence in Gulbarga district
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associated with lateral root infection, whereas tap root infection may cause complete wilting.
The disease incidence was significantly low  in A3P fields as compare to non-A3P fields
(Table 15 and  Figure 12). The incidence of wilt in pigeonpea ranged between 1.0 – 2.1%
(2010-11) and 2.0 – 3.0% (2011-12) in A3P fields, whereas it ranged between 10-20% (2010-
11) and 15-25% (2011-12) in non A3P fields.

Table 15:  Disease incidence in Gulbarga district

Sl. Taluka Phytopthora blight (%) Fusarium wilt (%)

No           A3P                        Non A3P          A3P*     Non A3P

2010 2011 2010 2011 2010 2011 2010 2011

1 Chittapur 2.5 2.0 3.1 2.9 2.1 2.5 15 20

2 Gulbarga 2.3 2.0 2.9 2.8 1.5 2.8 10 12

3 Jewargi 2.2 1.1 2.5 2.2 1.0 3.0 20 25

4 Chincholli 5.1 3.5 6.0 4.5 1.5 2.1 15 18

5 Aland 4.8 4.1 5.5 4.6 1.2 2.2 10 15

6 Afzalpur 4.2 3.8 5.0 4.3 1.5 2.5 20 22

7 Sedam 2.1 1.5 3.4 2.8 1.5 2.0 10 15

Average 3.3 2.6 4.1 3.5 1.5 2.4 14.3 18.1

Sterility Mosaic Disease (Pigeonpea Sterlity Mosaic Virus (PSMV))

From last decade the incidence of
the disease is on increase. Patches of
bushy pale green plants with smaller
leaves, without flowers or pods are the
characteristics  symptoms. SM gets
transmitted from one plant to another
through eriophid mite as vector and is
a major concern in Karnataka. The
disease is transmitted by mites (Aceria
cajani) and difficult to control
economically. Data presented in Table
16 and Figure 13 indicates that the SMD
incidence was low (5.0 -10.0%, during
2010-11 and 5.1 -9.1%, 2011-12) in
A3P fields as compare to non-A3P
fields  at all taluks.

Cercospora leaf spot (Cercospora canescens)
The disease appears as brown spots on the leaves. The disease incidence is on increase

causing defoliation as well as flower drops. Infected leaves start drying and in severe cases

Figure 13: Disease incidence in Gulbarga
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defoliation also take place. The first symptoms appear in October on mature leaves, petioles
and even on young twigs. It is evident that the incidence of Cercospora leaf spot in Pigeonpea
has decreased as compare to previous year of study. The possible explanation lies with weather
conditions and implementation of IPM. However the disease status of non-IPM field (Table
16 and Figure 13) were also low due to less rainfall.

Table 16: Disease incidence in Gulbarga

Sl. Taluka SMD (%) Cercospora leaf spot (%)

No           A3P                        Non A3P          A3P*     Non A3P

2010 2011 2010 2011 2010 2011 2010 2011

1 Chittapur 5.0 2.0 20.0 12.5 2.0 1.5 3.5 2.5

2 Gulbarga 8.1 7.1 24.5 18.5 2.1 1.0 6.2 2.0

3 Jewargi 6.1 2.3 20.1 12.5 2.6 1.0 3.6 1.0

4 Chincholli 10.0 8.2 25.6 19.5 2.5 2.9 5.2 2.8

5 Aland 10.2 9.1 30.1 25.1 2.8 2.1 6.1 2.6

6 Afzalpur 10.2 8.0 30.0 21.3 3.1 1.5 5.1 1.5

7 Sedam 6.0 5.1 15.0 12.5 2.0 1.0 4.1 1.2

Average 7.94 5.97 23.61 17.41 2.44 1.57 4.83 1.66

Taluka No of farmers interviewed

2010 2011

Chittapur 51 43

Gulbarga 62 52

Jewargi 77 41

Chincholli 65 36

Aland 71 81

Afzalpur 72 56

Sedam 57 45

Total 455 354

G. Pesticides in pest management

The past records of survey as well real time
information on pesticide use was collected under
A3P in all the major taluks of Gulbarga under
study.  It indicates that all types of compounds
e.g., organo chlorine (Endosulfan [used till
2010], Dicofol); organo phosphates
(Monocrotophos, Chlorpyriphos DDVP,
Profenophos, Quinalphos, Acephate) and
carbamates (Methomyl, Thiodicarb, Carbaryl)
were being used desperately to manage pod borer
by majority of the farmers. In order to prevent
further built up of resistance in Helicoverpa,
efforts were made to educate them for use of
ovicides (profenophos) followed by neem formulations (NSKE or neem oil). The farmers
were advised to monitor the crop health and to look for advisories being sent through SMS by
NFSM. These SMSs were sent on regular basis to initiate different management practices.
Once the pest  (Maruca, leaf webber, pod borer and pod fly) level has crossed ETL level. They
were advised to go for spray with Dimethoate or Emamectin benzoate or Rynaxypyr as per
the pest. Some new molecules e.g. Indoxacarb, Spinosad,  flubendiamide, etc., having
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compatability to beneficial insects as well as low  toxicity to farm workers and other live
organisms were promoted. The crop was also sprayed with carbendazim to prevent and further
increase of cercospora leaf spot disease. In certain farms, even Indole Acetic Acid (IAA) was
also sprayed as per advice to prevent flower drop due to unprecedented foggy weather.

Survey is successful in motivating the farmers on
effective management of pod borer and also to manage other
(Maruca, pod bugs and pod fly) insect pests of pigeonpea.
It helped the farmers to identify the pest at egg stage and
early instars of Helicoverpa in pigeonpea on buds, flowers,
pods and to manage the pest at early stage. The average
number of sprays reduced from 9.8 times to 3.5 times and
thereby reduced pesticide load in the environment as well
as cost by 50 per cent. With the introduction of novel eco-
friendly insecticides in the past 4-5 years, pigeonpea pod
borer management now appears to be very promising.
Survey motivated the farmers to understand the concept of Integrated Pest Management (IPM)
technology. An IPM package, consisting of new molecules, botanicals (NSKE5%) and
microbial agent (HaNPV) has been understood for the management of podborer. It has made
the farmers right usage of many new molecules such as Spinosad 45SC (0.1ml/l), Indoxacarb
14.5SC (0.3ml/l), Emamectin benzoate 0.5 SG (0.2 g/l), Flubendiamide 48SC (0.075ml/l),
Rynaxypyr @ 0.1 ml/l and IGR’s which have been evaluated by the Entomologists at
Agricultural Research Station, Gulbarga and recommended for the management of pod borer.

Indiscriminate use of pesticides by conventional (non-A3P) farmers

The number of sprays
reduced from 9.8 to 3.5
times, thereby reducing
pesticide load in the
environment as well as
the production cost by
50 per cent.
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The new molecules and the insect growth regulators are selectively more effective on
Helicoverpa and less toxic to beneficial insects as compared to all the conventional insecticides.
Further farmers acquired the knowledge on right usage chemicals at right dosage and at right
time using right spray equipment.

The usage of ULV sprayer decreased from 57.3 to
34.9% where as usage of high volume sprayer increased from
15.2 to 61.3%. There was drastic reduction in usage of dust
formulations from 24.6 to 0.6%. There is swift in type of
insecticides used by farmers from conventional insecticides
to new molecules to an extent 70.5% against pod borer.
Dosage used by the farmer’s per acre basis is as per the
recommendation. The quantity of water increased from 50
to 200 liters per acre resulting uniform distribution of
chemical for effective management pod borer. Majority of
the farmers (>95%) understood the concept of rotation of
broad spectrum insecticides with new molecules. Survey has initiated the interest in organic
farming and use of botanicals and HaNPV. Farmers themselves (0.1 to 0.8%) understood the
know-how about HaNPV production technology and usage for the management of pod borer.

Survey revealed some of the practical problems of the farmer to follow the
recommendations especially use battery operated ULV sprayer became inevitable to the
majority (39.5%) of the farmers due to scarcity of water and labour problem. Farmers (70-
80%) prefers early maturing varieties (140-150 days) as they escape pod borer incidence and
reduces one or two sprays which account 25-40 per cent reduction in pesticide in the district.
Farmers prefer monocropping (60-70%) rather than intercropping due to uneven rainfall,
insufficient moisture and stunted growth of intercropping system leading to crop failure.
Majority of the farmers (89%) are still continued to use insecticide mixtures so as to manage
other pests (Maruca, pod bugs and podfly). Farmers are not using recommended quantity of
water  (400 liter/ac) due to scarcity of water. While spraying the insecticides more than 95%
of farmers did not follow the safety measures due to lack of awareness about hazardous
effects of insecticides. The results of the farmer participatory approaches have been found to
be very encouraging and apparently farmer awareness is undergoing massive sweep as evident
through the enormous reduction in the usage of pesticides in Gulbarga districts by implementing
the rapid roving survey programme. Insecticide resistant monitoring at ARS Gulbarga has
been established to serve insecticide resistance information to the farmers throughout the
season, so as to enable farmers take up properly guided decisions on the appropriate choice of
insecticides.

The usage of ULV
sprayer decreased
from 57.3 to 34.9%
whereas of high
volume sprayer
increased from 15.2 to
61.3%. Use of dust
formulations reduced
from 24.6 to 0.6%.



36

NCIPM
Ta

bl
e 

17
: 

Im
pa

ct
 o

f A
3P

 o
n 

av
er

ag
e 

nu
m

be
r 

sp
ra

ys
 a

nd
 ty

pe
 o

f i
ns

ec
tic

id
es

 u
se

d 
by

 fa
rm

er
s 

in
 G

ul
ba

rg
a 

di
st

ric
t d

ur
in

g 
20

10
-1

1 
an

d 
20

11
-1

2

* 
O

C
 c

om
po

un
ds

  
: 

E
nd

os
ul

fa
n,

 D
ic

of
ol

, 
**

 O
P

 c
om

po
un

ds
 :

 M
on

oc
ro

to
ph

os
, 

C
hl

or
py

rip
ho

s 
D

D
V

P
, 

P
ro

fe
no

ph
os

, 
Q

ui
na

lp
ho

s,
 A

ce
ph

at
e,

**
* 

C
ar

ba
m

at
es

: 
M

et
ho

m
yl

, 
T

hi
od

ic
ar

b,
 C

ar
ba

ry
l,

N
ew

 m
ol

ec
ul

es
: 

In
do

xa
ca

rb
, 

S
pi

no
sa

d,
 E

m
am

ec
tin

 b
en

zo
at

e,
 f

lu
be

nd
ia

m
id

e,
 R

yn
ax

yp
yr

.
B

io
-p

es
tic

id
es

: 
N

ee
m

 a
nd

 H
aN

P
V

—
T

al
uk

as
 n

ot
 s

el
ec

te
d 

fo
r 

A
3P

 p
ro

gr
am

, 
T

he
 n

am
e 

of
 t

al
uk

a 
bo

ld
 in

di
ca

te
s 

m
aj

or
 a

re
a 

co
ve

re
d 

un
de

r 
A

3P

S
l.N

o
Ta

lu
ka

O
C

 C
om

po
un

ds
 *

O
P

 C
om

po
un

ds
**

C
ar

ba
m

at
e

N
ew

 m
ol

ec
ul

es
B

io
-p

es
tic

id
es

To
ta

l s
pr

ay
s

gr
ou

p*
**

A
3P

N
on

A
3P

N
on

A
3P

N
on

A
3P

N
on

A
3P

N
on

A
3P

N
on

A
3P

A
3P

A
3P

A
3P

A
3P

A
3P

20
10

-1
1

1.
C

h
it

ta
p

u
r

0.
0

0.
5

1.
2

2.
3

0.
2

1.
2

1.
12

2.
54

2.
0

0.
05

4.
52

6.
59

2.
G

ul
ba

rg
a

0.
0

1.
3

1.
0

1.
2

0.
5

1.
5

1.
11

2.
75

2.
0

0.
01

4.
61

6.
76

3.
Je

w
ar

gi
0.

0
1.

1
1.

0
2.

5
0.

2
1.

6
1.

13
2.

48
2.

0
0.

02
4.

33
7.

70

4.
C

hi
nc

ho
lli

0.
0

1.
2

1.
2

1.
5

0.
7

1.
2

1.
12

2.
34

2.
0

0.
01

5.
02

6.
25

5.
A

la
nd

0.
0

0.
9

—
1.

6
—

0.
9

—
2.

75
—

0.
02

—
6.

17

6.
A

fz
al

p
u

r
0.

0
1.

1
1.

2
1.

9
0.

2
1.

2
1.

14
2.

29
2.

0
0.

03
4.

54
6.

52

7.
S

ed
am

—
0.

4
—

1.
6

—
1.

1
—

2.
83

—
0.

07
—

6.
00

A
ve

ra
ge

0.
0

0.
93

1.
13

1.
80

0.
40

1.
24

0.
80

2.
57

1.
43

0.
03

3.
29

6.
56

20
11

-1
2

1.
A

la
n

d
0.

34
0.

45
1.

0
1.

96
0

1.
05

1.
13

2.
41

2.
0

0.
01

4.
47

5.
88

2.
G

u
lb

ar
g

a
0.

42
0.

32
1.

0
1.

98
0

1.
25

1.
26

2.
86

2.
0

0.
1

4.
68

6.
51

3.
C

hi
ta

pu
r

0
0.

30
1.

31
2.

53
0.

31
1.

33
1.

56
3.

16
2.

0
0.

11
5.

18
7.

43

4.
Je

va
rg

i
0

0.
20

1.
02

1.
89

0.
52

0.
98

1.
42

2.
91

2.
0

0.
01

4.
96

5.
99

5.
A

fz
al

pu
r

0.
37

0.
61

1.
0

1.
5

0.
12

1.
08

1.
09

2.
96

2.
0

0.
16

4.
58

6.
31

6.
C

hi
nc

ho
li

—
0.

87
—

1.
91

—
1.

61
—

3.
87

—
0.

00
—

8.
26

7.
S

ed
am

—
0.

65
—

2.
01

—
1.

32
—

3.
65

—
0.

00
—

7.
63

A
ve

ra
ge

01
6

0.
71

0.
95

1.
88

0.
27

1.
24

1.
02

2.
84

1.
71

0.
04

4.
03

6.
71



37

 Sustainable Production of Pigeonpea and Chickpea under A3P - Success Story

Use of different molecules

A3P farmers (4 sprays)

● Ovicide : Profenophos 50 EC

● Bio-insecticde : Neem (Azadirictin) 1500 ppm

● Microbial insectide : HaNPV 250 LE/ha

● Green labelled insecticide : Rynaxypyr 18.5 SC

Non- A3P farmers (6 sprays)

● OC compounds : Endosulfan

● OP compounds : Monocrotophos, Chlorpyriphos DDVP, Profenophos,
Quinalphos, Acephate

● Carbamates : Methomyl, Thiodicarb, Carbaryl

● Pyrithroids : Alphamethrin, Fenvalrate, Cypermethrin,

● Dusts : Melathion, Quinalphos, Fenvalrate, Endosulfan

● New molecules : Indoxacarb, Spinosad, Emamectin benzoate

The implementation of A3P programme during the year 2010-11 and 2011-12 resulted
into reduced number of sprays as well as types of chemical pesticides used in the pulses crops
(Figure. 14). The figure also indicated that more number of natural enemies survived in the
crop habitat due to less no. of pesticide sprays under A3P farmers field than that of non-A3P
farmers and there was no natural enemies.

Number of sprays in A3P is comparatively less as compared to Non-A3P farmers who
sprayed almost two sprays extra than A3P farmers. A3P farmer followed IPM based
management based on ETL. Non A3P farmers sprayed extra two sprays due to non
implementation of the IPM stratgies. A3P farmers saved plant protection cost in addition to
toxic load in the environment.

Figure 14: Impact of A3P on reduction of different
categories of pesticide use

Figure 15: Impact of A3P on average number of
insecticides used by farmers in Gulbarga district
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H.  Impact of IPM activities on beneficial insects

Status of spiders
Spiders are farmers best friend and very effective in minimizing the population of insect

pests. Since it is very difficult to rear spiders efforts were made to conserve their population.
Minimizing the population of Generally population of spiders was more during peak flowering
stage than pod development stage. Spider population was more in A3P fields as compared to
Non-A3P and this trend has been observed across all the taluks under A3P area (Table 18 &
Figure 16).

Figure 16: Status of spiders

Table 18:  Population dymamics of Spiders in A3P vis-a vis conventional practices.

Sl. Taluka Mean number spiders / plant

No. Peak flowering stage Pod development stage

          A3P                        Non A3P          A3P*     Non A3P

2010 2011 2010 2011 2010 2011 2010 2011

1. Chittapur 0.34 0.30 0.07 0.08 0.19 0.20 0.05 0.06

2. Gulbarga 0.30 0.32 0.06 0.07 0.15 0.18 0.07 0.08

3. Jewargi 0.72 0.81 0.09 0.10 0.23 0.26 0.10 0.12

4. Chincholli 0.76 0.80 0.10 0.10 0.27 0.30 0.11 0.15

5. Aland 0.90 0.91 0.11 0.15 0.04 0.08 0.07 0.10

6. Afzalpur 1.16 1.20 0.15 0.20 0.34 0.40 0.10 0.13

7. Sedam 1.10 1.13 0.14 0.19 0.27 0.35 0..05 0.08

Average 0.75 0.78 0.10 0.13 0.21 0.25 0.08 0.10
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Figure. 17 Status of Coccinellids

Coccinellids
Built up of Lady bird bee the population could be observed from 45 days of the on words.

The ted on jassids and eggs of lepidopteron insects. Further observation revealed that population
of coccinellids was more during pod development stage than peak flowering stage. Coccinellids
population was more in A3P fields as compared to Non-A3P.  No specific trend has been
observed across a the taluks under study area (Table 19 & Figure 17).

Table 19:  Population dymamics of lady bird beetles in A3P vis-a vis conventional practices.

Sl. Taluka Mean number coccinellids / plant

No. Peak flowering stage Pod development stage

          A3P                        Non A3P          A3P Non A3P

2010 2011 2010 2011 2010 2011 2010 2011

1. Chittapur 0.02 0.02 0.01 0.0 0.03 0.02 0.01 0.01

2. Gulbarga 0.02 0.02 0.01 0.0 0.03 0.02 0.01 0.01

3. Jewargi 0.07 0.05 0.02 0.01 0.11 0.10 0.03 0.025

4. Chincholli 0.09 0.05 0.02 0.015 0.14 0.13 0.03 0.03

5. Aland 0.10 0.15 0.03 0.02 0.16 0.12 0.04 0.05

6. Afzalpur 0.14 0.12 0.04 0.05 0.22 0.25 0.05 0.06

7. Sedam 0.02 0.01 0.04 0.03 0.23 0.15 0.06 0.03

Average 0.07 0.06 0.02 0.02 0.13 0.11 0.03 0.03
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Chrysoperla
The occurrence of green lacewing (Chrysoperla) could be observed for 45 days of crop

growth on words. Generally population of Chrysopa was more during peak flowering stage
than pod development stage. Chrysopa population was more in A3P fields as compared to
Non-A3P across the taluks (Table 20 & Figure 18 ).

Figure 18: Status of Chrysoperla

Table 20:  Population dymamics of Chrysoperla  in A3P vis-a vis conventional practices

Sl. Taluka Mean number Chrysopa egg / plant

No. Peak flowering stage Pod development stage

          A3P                        Non A3P          A3P Non A3P

2010 2011 2010 2011 2010 2011 2010 2011

1. Chittapur 0.06 0.00 0.02 0.00 0.04 0.00 0.01 0.00
2. Gulbarga 0.17 0.10 0.04 0.00 0.11 0.15 0.03 0.01
3. Jewargi 0.20 0.15 0.05 0.00 0.13 0.15 0.03 0.00
4. Chincholli 0.25 0.05 0.06 0.00 0.16 0.20 0.04 0.02
5. Aland 0.23 0.10 0.06 0.10 0.15 0.15 0.04 0.02
6. Afzalpur 0.29 0.30 0.07 0.05 0.19 0.20 0.05 0.03
7. Sedam 0.33 0.15 0.08 0.05 0.21 0.01 0.05 0.00

Average 0.22 0.12 0.05 0.03 0.14 0.12 0.04 0.01

I. Factors responsible for adoption of IPM technology

The adoption of any technology in general depends upon various factors such as increase
in yield, low cost, technical guidelines, financial help, effective control etc. However, it is
true that all the technologies released will not be adopted at same degree in all the members in
a given social system at particular time reference.

In the present study, it was observed that about almost all the A3P beneficiary adopted
IPM technology for the reasons of effective control of pest and disease and increase in yield.
The decline in cost of plant protection measures was also one of the major reasons for adoption
of IPM technology by 95 per cent of the respondents. The possible reason for this might be
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due to the
experience gained
from the old
practices. In
addition to this, the
regular technical
guidelines by A3P
field staff, more
training and
demonstrations and
technical inputs
motivated them to
adopt this
technology. This is
attributed to the fact
that through SMS
earlier they use to
spend most  of their
cost in chemical
pesticides only.
Advisories sent to
farmers through
SMS helped them to
get a awareness
about the arrival of
pest and application
of new molecules of
chemicals provided
under the IPM kit.

Farmers with bounty full of harvest
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Table 21:  List of top 10 Pigeonpea farmers who obtained highest yield under A3P project (2010-11)

Sl.No Name of the farmers Village Taluk Yield
(q/ha)

1. Basavaraj M Garoor Gudur Afzalpur 17.50

2. Suryakant G Padshetty Ankalaga Afzalpur 17.50

3. Ramlinga (S/o Gurapadappa Kotagi) Gotur Chittapur 17.50

4. Karbassappa Ujja Sawathkhed Chittapur 17.50

5. Chand Patel (S/o Mashaq Patel) Boganalli Afzalpur 17.50

6. Revappa Gurusiddappa Biradar Goudagon Afzalpur 16.25

7. Shivaraj Patil Kadaganchi Aland 17.50

8. Sangamnath Gurushantappa Nimbal Badadal Afzalpur 17.50

9. Tippanna Mallappa Pujar Suntan Chincholli 12.50

10. Basavaraj Guttedar Jeevanagi Gulbarga 15.00

Average 16.63

Table 22:  List of top 10 Pigeonpea farmers who obtained highest yield under A3P project during
    2011-12

Sl.No Name of the farmers Village Taluk Yield
(q/ha)

1. Bharat Bhushan Honnakirangi Gulbarga 17.50

2. Chatrapathi Dayamuni Honnakirangi Gulbarga 16.25

3. Gundappa Shankrappa Saradagi Gulbarga 16.25

4. Rukumpatel Mamtabpatel Saradagi Gulbarga 15.00

5. Aijanath Shankarao Patil Tellur Aland 12.50

6. Nabisaab Rajasaab Gola B Aland 12.50

7. Sadashiv Bimsha Patil Alur B Aland 12.50

8. Sharnabasappa Siddappa Basavantvadi Aland 12.50

9. Iranna S. Metri Dutragoan Aland 12.50

10. Iranna A Allapur Dutargaon Aland 12.50

Average 14.00

The top ten pigeonpea farmers with highest yield of Gulbarga district  covered under
A3P programme is listed in Table 21 & 22 which revealed that all farmers have achieved
more than 120 q/ha, which is much more than national average yield of pigeonpea (7-8 q/ha).
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Table 23:  List of top 10 chickpea farmers who obtained highest yield under A3P project (2010-11 &
                  2011-12)

Sl.No Name of the farmers Village Taluk Yield
(q/ha)

1. Rasol Patel Saradgi Gulbarga 15.00

2. Adam Ali Saradgi Gulbarga 15.63

3. Bharat Boshan H-Kiranagi Gulbarga 16.88

4. Amaresh Junja Faratabad Gulbarga 16.25

5. Annemma Shivalingappa Gudur Jevargi 16.25

6. Somshekar Shivanna Gudur Jevargi 15.63

7. Gururaj Natikar Ivani Chittapur 15.00

8. Santoshkumar Natikar Ivani Chittapur 17.50

9. Shivalila Natikar Ivani Chittapur 17.50

10. Dhanajay Kulkarni Tengali Chittapur 16.88

Average 16.25

Table 24:   Impact on yield levels of A3P vs State and National average

* Statistics of 2009-10 is compared with A3P farmers ;                PP = Pigeonpea        CP = Chickpea

Comparison of yield levels           2010-11              2011-12

Yield levels %increase   Yield levels     %increase
(q/ha)   in yield (q/ha) in yield

A3P farmers vs Non-A3P farmers PP CP PP CP PP CP PP CP

1 A3P farmers 10.0 11.25 14.28 20.06 8.25 - 14.55 -

2 Non A3P farmer 8.75 9.37 7.05 -

A3P farmers vs State level *

1 A3P farmers 10.0 11.25 53.33 103.8 8.25 - 42.18 -

2 State level 4.77 8.75 4.77 -

A3P farmers vs National level *

1 A3P farmers 10.0 11.25 27.70 25.70 8.25 - 12.36 -

2 National level 7.23 8.97 7.23

Similarity  top ten Chickpea farmers with highest yield of Gulbarga district under
A3P programme is listed in Table 23, which indicated  that all farmers obtained more than
150 q/ha, which is more than national average productivity of Chickpea

Review of Table 24 clearly indicates that A3P benefited farmers of Gulbarga. They have
an edge over non-A3P farmers in relation to average yield levels of state farmers as well as
national average.



44

NCIPM

Gulbarga (2010-11)

Gulbarga (2011-12)

Economics
Like any other commodity pulse farmers are also governed by the economics of the crop.

In view to ascertain  large scale adoption ad its sustainable economics of A3P programme has
been worked out and presented in the Table 26. The B:C ratio indicates that A3P farmers has
been benefided more economically in comparison to non-A3P due to savings accuring by less
spray and vigrous crop health due to INM provided under IPM Kit.

Sl. Particulars 2010-11 2011-12

No. A3P Non A3P A3P Non A3P

1. Yield (q/ha) 10.00 8.75 8.25 7.05

2. Gross return (`) 40,000 35,000 33000 28200

3. Cost of Plant protection (`) 3115 4200 2860 3740

4. Other costs (`) 10,385 10,885 10385 10885

5. Total  cost (`) 13,500 15,085 13245 14625

6. Net return (`) 26,500 19,915 19755 13575

7. C: B ratio 2.96 2.32 2.49 1.93

Average market price ` 4000/q

Table 26. Economics of strategies implemented in A3P vis-a-vis conventional (Non-A3P) farmers
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J. Social benefits and awareness

2010-11 2011-12

Taluka Village No .of Area in Taluka Village No .of Area in
Farmers Acres Farmers Acres

Afzalpur Athanoor 30 135 Aland Basavanthwadi 112 613

 Neelur 268 1408 Dharmawadi 234 954

 Revoor(B) 157 618 Alur B 176 1078

 Badadal 182 1046 Suntnoor 187 893

 Revoor (K) 143 579 Ladchincholi 295 1238

 Gudur 175 884 Duttargaon 229 1444

 Diksanga 146 789 Nellur 163 717

 Ankalaga 143 644 Kaaganchi 426 2271

 Sinnur 44 287 Tellur 125 630

 Bhoganahalli 147 779 Gola B 200 960

 Koganur 140 633 Aland 3 82

 Goudagaon 272 1358 Chitali 4 17

 Karbhosaga 146 808 Ladchincholi 2 6

 Madara (K) 64 359 Mamadapur 13 44

 Madara (B) 153 662 Gulbarga Hagargundagi 237 1385

Bhiramadagi 138 946 Tilgol 155 885

Chitapur Aranakal 99 461 Honnakiranagi 262 2056

Arankal Tanda 65 238 Khanadal 37 215

Gotur 142 873 Saradagi 178 865

Kandagol 59 272 Ashtagi 1 5

Kalagi 70 419 Babalad 5 10

Shankarwadi 11 65 Bhimalli 1 2

Jeevangi (B) 47 214 Fartabaad 13 84

Savathkhed 25 292 Hadagil haruti 4 15

Attempt under A3P programme has been made to benefit maximum number of farmer
and help them to be decision makers of their own farms. The advisories received by them in
the form of SMS has enabled them to take timely action with the critical inputs provided
under A3P. List of beneficiary farmers in different taluks has been given in Table No.27. The
farmers has opportunity to try new methods under assured supervision of university staff. The
success of technology has made them to believe in technologies developed at university level.
Non-A3P farmers also got intersted in the fields of A3P farmers due to better crop health with
lesser inputs.
Table 27. List of beneficiary A3P farmers in the Gulbarga district
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Famers are showing the impact of IPM & INM Shri. P. K. Basu, Secretary, DAC, GOI, New Delhi is
observing the bearing of BSMR variety

Heroor 24 110 Hagargi 5 21

Gulbarga Pattan 6 40 Hatgunda 1 32

Keribhosga 7 55 Jeevanagi 15 64

Gulbarga 82 557 Madarhalli 1 3

Babalad 23 144 Naganahalli 1 2

Jeevangi(A) 67 402 Saradagi (B) 4 45

Belur (K) 41 374 Afzalpur Dhannur 14 74

Chincholi Ratkal 91 572 Chittapur Hebbal 8 43

Suntan 81 383 Kallahipparaga 1 8

Aland Kadaganchi 11 94 Kandgol 12 48

Shahabad 1 5

Tonchi 5 45

 Jewargi Anabi 3 23

 Kotnur 7 38

 Nelogi 2 14

Total 35 (villages) 3299 17500 39 ( villages) 3142 16934

Total  area in ha 7000  6773.6

Salient features :

● Farmers have understood the importance of micronutrients especially Zn and Sulphur due to increased
yield with quality grain production as well as the difference between of bio-fertilizers (Rhizobium and
PSB) and bio-fungicides (Trichoderma) and synthetic fertilizers (Urea and DAP) and their importance in
pulses especially in pigeonpea and chickpea. They also understood the importance of botanicals and bioagents
like NSKE and HaNPV in pest management.

● Farmers are now knowing about need based application of insecticides  and thereby reduced the number of
sprays and cost of plant protection.
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K. Environmental  benefits

With growing awareness towards the environment all govt. are emphasizing on
sustainability of technologies hence attempt has been made to analyze the impact of IPM
strategies on environment and farm workers. Assessment has been made following the methods
used in advanced countries. The benefit incurred to the environment is assessed based on total
EIQ, farm workers, honey bee as pollinators, consumers as well as its impact on natural
defenders and same is being analysed. The summary of its effect based on standard formulas
in the pulse ecosystem has been given in the the Table 28.

● Yield increased due to adoption of IPM with minimal toxic load to the environment.

● The yield levels of pigeonpea & chickpea are increased to 27.5% & 20.44% respectively as compared to
national average yield levels.

● Due to use of TS-3R variety 25-40% reduction in pesticide pressure on environment.

Pesticide EIQ Effect on Consumer Bees Beneficial
Farm insects
workers

A3P farmers

Ovicide Profenophos 50 EC - - - - -

Green labelled Rynaxypyr 18.5 SC - - - - -
insecticide

Bio-insecticide Neem (Azadiractin) 12.8 6 1 3 9.3
1500 ppm

Microbial HaNPV 250 LE/ha 0 0 0 0 0
insecticide

Non- A3P farmers

OC compounds Endosulfan (2010) 42.1 36 6 9 22.15

OP compounds Monocrotophos - - - - -

Chlorpyriphos 43.5 18 3 15 23.55

DDVP - - - - -

Profenophos - - - - -

Quinalphos - - - - -

Acephate 23.4 12 6 15 22.15

Carbamates Methomyl 30.7 6 6 15 25

Thiodicarb 23.3 18 3 19 25

Carbaryl 21.7 9 1.5 15 20.7

Table 28: Comparative impact of different pesticides used in A3P vis-à-vis conventional farmers on
  humans  as well as on various other environmental parameters
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L. Adoption of technology vis-à-vis employment

Establishment of dal mill by A3P farmers
The farmers who are the beneficiaries of A3P Project (2010-11) of Afzalpur taluk made

the shangha/societies. One of the lead Sangha “Annadaata Savaya Krishikara Sangha” village
Station Gangapur approached the different Govt. funding agencies for the financial support to
establish dal mill. The Indian Society of Agribusiness Professionals (ISAP) came forward to
give 50 per cent financial support to establish the Dal Mill. The farmers of this Sangha started
establishing the Dal Mill at Station Ganagapur using the financial support of ISAP and own
50 per cent. The dal mill was lime lighted on 13th December 2011 and started functioning
from that date and milled 80 tons of Dal by the end of February 2012. The capacity of Dal
mill is 5 q/hr with a milling recovery of 80%. The name of the Dal Mill is after the name of
Sangha “Annadaata Savayava Krishkara sangha Dal Mill”, Station Ganagapur village, Afzalpur
taluk, Gulbarga district.

Higher the EIQ more toxic will be the effect.

Pyrithroids Alphamethrin - - - - -

Fenvalrate 49.6 8 3 45 57.75

Cypermethrin 27.3 9 3 15 23

Dusts Malathion 23.83 9 1.5 15 25

Quinalphos - - - - -

Fenvalrate 49.6 8 3 45 57.75

Endosulfan (2010) 42.1 36 6 9 22.15

Green molecules Indoxacarb 43 8 4 27 27.9

Spinosad 17.7 6 1 15 12.15

Emamectin benzoate 26.3 9 3 15 7.85

Ranyxpyr - - - - -
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The procurement of Pigeonpea and sale of Dal
The farmers of different societies/ sangha’s

of Afzalpur taluk sends the tur for milling with
details information about name of the farmer,
sangha, village, variety of tur, and production
technology followed. etc. The mill will accept
such produce and process it. After milling 5 per
cent of dal will be retained by Sangha for the
maintenance and improvement. Remaining
quantity will be given to concerned farmers.   Also
the society will give the choice to farmers to sell
through the  society. The society made agreement
with several Governmental farming mission for
selling of dal directly to them.
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M. Success story of farmer under A3P at gulbarga

Case -1

1. Name of the Farmer : Karibasappa Ujja

2. Village/ Taluk : Savathkhed / Chittapur

3. Background information

i) Age : 42 years

ii) Education : M.Sc. (Maths)

iii) Occupation : Agriculture, Business

iv) Crop being sown :

a) Pulses : Pigeonpea, Chickpea

b) Yield
i) Recent : 7  Quintals
ii) Past : 5 Quintals

c) Switch over to new : TS-3R
varieties

d) Reasons for shifting new : Wilt resistant, early (150-160 days), Fog tolerant,
variety Bold and Red seeded

e) Yield reduction  reasons : Low yielding varieties, Heavy  rainfall, flower
dropping

a) A3P Input used :

b) Range of pest incidence : 25 -30%

Pigeonpea seeds (TS-3R) 10 kg / ha Pheromone Traps 5 no. /ha

Rhyzobium 500 g/ha Profenophos 2000 ml/ha

PSB 500 g/ha Neem (1500 ppm) 2000 ml/ha

Trichoderma 100 g/ha HaNPV 250 LE /ha

Zinc Sulphate 15 kg /ha Rynaxypyr 150 ml/ha

Sulphur 5 kg/ ha
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Sl. No. Earlier Now

1. OC compounds Endosulfan Ovicide Profenophos
50 EC

2. OP compounds Monocrotophos, Bio-insecticide Neem
Chloropyriphos, DDVP, (Azardiractin)
profenophos , Quinalphos, 1500 ppm
Acephate

3. Carbamates Methomyl, Thiodicarb, Microbial HaNPV
Carbaryl Insecticide 250 LE /ha

4. Pyrithroids Alphamethrin, Fenvalrate, Green Labeled Ranaxypyr
Cypermethrin insecticides 18.5 SC

5. Dusts Malathion, Quinalphos,
Fenvalrate, Endosulfan

6. New molecules Indoxacarb, Spinosad,
Emamectin benzoate

Sl. No. Particulars Now  Earlier

1. Yield (q/ha) 17.5 q/ha 12.5 q/ha

2. Gross Returns (`) 70,000/- 48,000/-

3. Cost of Plant Protection (`) 3,115/- 4200/-

4. Other Costs (`) 10,385/- 10,885/-

5. Total Cost (`) 13,500/- 15,085/-

6. Net Return (`) 56,500/- 32,915/-

7. C : B ratio 5.18 3.18

Note: Average market price considered for economics calculation Rs. 4000/ quintal
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Case -2

1. Name of the Farmer : Suryakant Gurushantappa
Padshetty

2. Village/ Taluk : Ankalaga / Afzalpur

3. Background information

i) Age : 42 years

ii) Education : P.U.U. II year

iii) Occupation : Agriculture

iv) Crop being sown :

a) Pulses : Pigeonpea, Chickpea, Mungbean, Uradbean

b) Yield
i) Recent : 7  Quintals
ii) Past : 5 Quintals

c) Switch over to new : TS-3R
varieties

d) Reasons for shifting new : High yielding, Wilt resistant, early (150-160 days),
variety escapes pests and diseases and require less number

of sprays

e) Yield reduction  reasons : High rainfall, flower dropping, Low technology and
low maintenance

a) A3P Input used

Pigeonpea seeds (TS-3R) 10 kg / ha Pheromone Traps 5 no. /ha

Rhizobium 500 g/ha Profenophos 2000 ml/ha

PSB 500 g/ha Neem (1500 ppm) 2000 ml/ha

Trichoderma 100 g/ha HaNPV 250 LE /ha

Zinc Sulphate 15 kg /ha Rynaxypyr 150 ml/ha

Sulphur 5 kg/ ha Sulphur 5 kg/ha

b) Range of pest incidence : 25 -30%

c) Use of pesticides :
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Sl. No. Earlier Now

1. OC compounds Endosulfan Ovicide Profenophos
50 EC

2. OP compounds Monocrotophos, Bio-insecticide Neem
Chloropyriphos, DDVP, (Azardiractin)
profenophos , Quinalphos, 1500 ppm
Acephate

3. Carbamates Methomyl, Thiodicarb, Microbial HaNPV
Carbaryl Insecticide 250 LE /ha

4. Pyrithroids Alphamethrin, Fenvalrate, Green Labeled Ranaxypyr
Cypermethrin insecticides 18.5 SC

5. Dusts Malathion, Quinalphos,
Fenvalrate, Endosulfan

6. New molecules Indoxacarb, Spinosad,
Emamectin benzoate

Economics:

Sl. No. Particulars Now  Earlier

1. Yield (q/ha) 17.5 q/ha 12.5 q/ha

2. Gross Returns (`) 70,000/- 48,000/-

3. Cost of Plant Protection (`) 3,115/- 4200/-

4. Other Costs (`) 10,385/- 10,885/-

5. Total Cost (`) 13,500/- 15,085/-

6. Net Return (`) 56,500/- 32,915/-

7. C : B ratio 5.18 3.18

Note: Average market price considered for economics calculation Rs. 4000/ quintal
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Case -3

1. Name of the Farmer : Revappa Gurusiddappa
Birazdar

2. Village/ Taluk : Goudgaon / Afzalpur

3. Background information

i) Age : 49 years

ii) Education : III standard

iii) Occupation : Agriculture

iv) Crop being sown :

a) Pulses : Pigeonpea, Chickpea

b) Yield
i) Recent : 6.5  Quintals
ii) Past : 4 Quintals

c) Switch over to new : TS-3R
varieties

d) Reasons for shifting new : Wilt resistant, early (150-160 days)
variety

e) Yield reduction  reasons : High rainfall, flower dropping, Low technology and
low maintenance

a) A3P Input used

Pigeonpea seeds (TS-3R) 10 kg / ha Pheromone Traps 5 no. /ha

Rhizobium 500 g/ha Profenophos 2000 ml/ha

PSB 500 g/ha Neem (1500 ppm) 2000 ml/ha

Trichoderma 100 g/ha HaNPV 250 LE /ha

Zinc Sulphate 15 kg /ha Ranaxypyr 150 ml/ha

Sulphur 5 kg/ ha Sulphur 5 kg/ha

b) Range of pest incidence : 25 -30%

c) Use of pesticides :
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Sl. No. Earlier Now

1. OC compounds Endosulfan Ovicide Profenophos
50 EC

2. OP compounds Monocrotophos, Bio-insecticide Neem
Chloropyriphos, DDVP, (Azardiractin)
profenophos , Quinalphos, 1500 ppm
Acephate

3. Carbamates Methomyl, Thiodicarb, Microbial HaNPV
Carbaryl Insecticide 250 LE /ha

4. Pyrithroids Alphamethrin, Fenvalrate, Green Labeled Ranaxypyr
Cypermethrin insecticides 18.5 SC

5. Dusts Malathion, Quinalphos,
Fenvalrate, Endosulfan

6. New molecules Indoxacarb, Spinosad,
Emamectin benzoate

Economics:

Sl. No. Particulars Now  Earlier

1. Yield (q/ha) 16.25 q/ha 10 q/ha

2. Gross Returns (`) 65,000/- 40,000/-

3. Cost of Plant Protection (`) 3,115/- 4,200/-

4. Other Costs (`) 10,385/- 10,885/-

5. Total Cost (`) 13,500/- 15,085/-

6. Net Return (`) 51,500/- 24,915/-

7. C : B ratio 4.8 2.65

Note: Average market price considered for economics calculation Rs. 4000/ quintal
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Case -3

1. Name of the Farmer : Bhageerathi
w/o Mahanteshwar

2. Village/ Taluk : Savathkhed / Chittapur

3. Background information

i) Age : 62 years

ii) Education : Nil

iii) Occupation : House wife and Agriculture

iv) Crop being sown :

a) Pulses : Pigeonpea, Chickpea

b) Yield
i) Recent : 7 Quintals
ii) Past : 5 Quintals

c) Switch over to new : TS-3R
varieties

d) Reasons for shifting new : Wilt resistant, early (150-160 days), Fog tolerant,
variety Bold and Red seeded

e) Yield reduction  reasons : Low yielding varieties, Heavy rainfall, flower dropping

a) A3P Input used

Pigeonpea seeds (TS-3R) 10 kg / ha Pheromone Traps 5 no. /ha

Rhizobium 500 g/ha Profenophos 2000 ml/ha

PSB 500 g/ha Neem (1500 ppm) 2000 ml/ha

Trichoderma 100 g/ha HaNPV 250 LE /ha

Zinc Sulphate 15 kg /ha Ranaxypyr 150 ml/ha

Sulphur 5 kg/ ha Sulphur 5 kg/ha

b) Range of pest incidence : 25 -30%

c) Use of pesticides :
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Sl. No. Earlier Now

1. OC compounds Endosulfan Ovicide Profenophos
50 EC

2. OP compounds Monocrotophos, Bio-insecticide Neem
Chloropyriphos, DDVP, (Azardiractin)
profenophos , Quinalphos, 1500 ppm
Acephate

3. Carbamates Methomyl, Thiodicarb, Microbial HaNPV
Carbaryl Insecticide 250LE /ha

4. Pyrithroids Alphamethrin, Fenvalrate, Green Labeled Ranaxypyr
Cypermethrin insecticides 18.5 SC

5. Dusts Malathion, Quinalphos,
Fenvalrate, Endosulfan

6. New molecules Indoxacarb, Spinosad,
Emamectin benzoate

Economics:

Sl. No. Particulars Now  Earlier

1. Yield (q/ha) 17.5 q/ha 12.5 q/ha

2. Gross Returns (`) 70,000/- 48,000/-

3. Cost of Plant Protection (`) 3,115/- 4200/-

4. Other Costs (`) 10,385/- 10,885/-

5. Total Cost (`) 13,500/- 15,085/-

6. Net Return (`) 56,500/- 32,915/-

7. C : B ratio 5.18 3.18

Note: Average market price considered for economics calculation Rs. 4000/ quintal
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N. Lessons from the A3P: Directions for the future

A3P led Integrated Pest Management has been heralded as a mean to enhance agricultural
profits and living standard of people, while reducing pesticides risk to human health and the
natural environment. During last two years, DAC programme in chief pulse grown areas have
sought to encourage e-pest surveillance based IPM methods.This programme have expanded
recently in tendem with policies designed to reduce human exposure to pesticide risk while
making the agriculture as sustainable. The expansion of DAC supported e-pest surveillance
has been followed by accountability:

● Have the programme met their goals?
● Have they boosted producer income?

This success story may be a role model for farmers to adopt the technology in other parts
of the country having similar agro-climatic conditions. The effectiveness of the integrated
crop management (ICM) based strategies in increasing production is undoubtedly a positive
indicator that there is no technological fatigue and same can be effectively utilized. Apart
from economic benefits, the technology also provides opportunity to promote ecofriendly
methods which helps in conservation and promotion of predators, parasitoides and soil based
useful microorganisms.

In the above stated lines, NCIPM proposes to expand its activity in terms of acerage  with
the help of new partners which includes Mission Directors of State Departments of Agricultures
of Jharkhand, Bihar, West Bengal, Gujarat, Rajasthan, Andhra Pradesh, Assam and Karnataka.
Under this proposal, watch on real time pest built up will be kept and the pest management
practices will be implemented through “e-Pest Surveillance” developed under NFSM. The
NCIPM will take up the responsibility for providing infrastructural as well as other technical
helps through the dedicated servers established at NCIPM premises. It is also propose to
establish a dedicated permanent data center at new NCIPM premises at Mehrauli, apart from
online training facility. NCIPM will also provide above facility to other pulse growing states
taking up programmes on their own.
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 Sustainable Production of Pigeonpea and Chickpea under A3P - Success Story

O. Publications and Media Coverage

Extension material developed in regional language (Kanadda) for the benefits of farmers growing
Pigeonpea in 3.5 lakh hectare














