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n FY 2013, the IPM Innovation Lab conducted several symposia in national, regional, and international meetings. In October
2012, it conducted a symposium at the 13th
Meso-American IPM Congress in Tegucigalpa,
Honduras, with topics including solarization,
IPM packages for naranjilla, eggplant, tomato,
and potato. There were over 200 attendees
from the Caribbean Islands and Central and
South America. In November, an IPM symposium was conducted in the Annual Meeting
of the Entomological Society of America in
Knoxville, Tennessee. Topics covered include
use of Trichoderma spp., Pseudomonas fluorescens and Bacillus subtilis in IPM; grafting
solanaceous vegetable plants on bacterial wilt
resistant rootstock; adoption of host free period
for management of Tomato yellow leaf curl virus in Mali, Senegal, and Dominican Republic;
implementation of rouguing tomato seedlings
infected with Peanut bud necrosis virus in
India; impact assessment of IPM technologies;
and IPM packages of vegetable crops implemented in India, Bangladesh, and Indonesia.
The BIFAD member, Dr. William DeLaudor,
attended the IPM Innovation Lab Southeast
Asia planning meeting in Cambodia.
In January 2013, a training workshop on

production and use of Trichoderma spp. and
Pseudomonas fluorescens was conducted at the
Tamil Nadu Agricultural University (TNAU)
in Coimbatore, India, for trainees from Guatemala, Kenya, Mali, and Senegal. Two of the
Senegalese participants were supported by the
USAID Education and Research in Agriculture
(ERA). Another BIFAD member, Mr. Marty
McVey, attended the IPM Innovation Lab
South Asia planning meeting in Nepal and also
visited India and Bangladesh.
In February the IPM Innovation Lab participated in a webinar organized by USAID
at the Ronald Regan Building, which was live
streamed with real-time social media interaction. In March, at the BIFAD meeting at the
University of Missouri, board members William DeLauder and Marty McVey presented
their trip reports from their visits to Cambodia
and South Asia, respectively. USAID formed
review team members Drs. James Litsinger,
James Starr, and Hanu Pappu visited the IPM
Innovation Lab Management Entity at Virginia Tech.
In April, the IPM Innovation Lab cooperated
with the GDA and HARVEST FINTRAC to

Current IPM IL countries
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present a Plant Disease Diagnostic Training in
Phnom Penh, Cambodia.
In May, a regional workshop on the invasive
species, South American tomato leafminer,
Tuta absoluta (Lepidoptera: Gelechiidae), for
Central and West Africa was held in Dakar,
Senegal in collaboration with USAID West
Africa regional office, USDA/APHIS and
CORAF. ERA supported the participation of
six scientists from Senegal. Tuta Absoluta is of
South American origin, and it was accidentally
introduced to Spain in 2006. Since then it has
spread to most of Europe and Mediterranean
countries and was observed in Senegal in 2012.
This workshop was organized to sensitize the
countries in the region to the danger of this
pest.
In June, an International Biodiversity and
IPM workshop was conducted in Manado,
North Sulawesi, Indonesia, with over 200 participants registered. Selected abstracts of this
workshop have been accepted for publication
in the journal “Crop Protection.” In association
with this workshop, the IPM advisory board
meeting was also held in Manado.
In July, an IPM symposium was conducted in
the annual meeting of the American Society for
Horticultural Sciences at Dessert Palm, California. Topics presented include IPM components and IPM packages developed for vegetable crops in India, Bangladesh, Ghana, and
Kenya. Two plant diagnostics workshops were
conducted in Cambodia in collaboration with
the USAID value chain project implemented by
FINTRAC. The USAID appointed review team
visited IPM Innovation Lab host countries:
Ghana, Uganda, Bangladesh and Indonesia.
2

In collaboration with SANREM Innovation
Lab, a video was produced on grafting naranjilla scions on wild naranjilla rootstocks that are
resistant to Fusarium wilt. The grafts resulted
in not only prolonging production period of the
crop in the fields but also prevention of deforestation for cultivation of naranjilla in Ecuador. With the approval of the Environmental
Assessment for release of Zygogramma bicolorata (Coleoptera: Chrysomelidae), the natural
enemy of parthenium, an initial field release of
the beetle has been planned for October 2014
in Ethiopia. An Environmental Assessment
for the second natural enemy of parthenium,
Listronotus setosipennis (Coleoptera: Curculionidae) has been prepared and submitted to
USAID for approval.
The IPM Innovation Lab has developed collaboration with the Peanut and Mycotoxin
Innovation Lab for control of the groundnut
leafminer in Eastern Africa.
Associate awards from Indonesia and Nepal
and a buy-in from Bangladesh have been
implemented. In July 2013, IPM Innovation
Lab participated in a planning meeting with
International Potato Center (CIP) in Bangladesh for the IPM sub-award to be implemented
in Feed the Future areas.
Significant publications include the book, “Arthropod pests of Horticultural Crops in Tropical Asia,” brochures on bacterial wilt management, IPM package for tomato, invasion of
cycad aulacaspis scale in Indonesia, and Classical biological control of papaya mealybug. An
impact assessment study on implementation of
classical biological control of papaya mealybug
in India alone resulted in a benefit of $500 mil-

lion to $1.34 billion.
The IPM Innovation Lab has not only been
addressing pest problems of high value vegetable crops by developing IPM packages and
scaling up their adoption but has also taken
a proactive role in informing countries on
the impending dangers of possible invasion of
exotic pests. It has also expanded its activities
in developing IPM packages for citrus, coffee,
passion fruit, peanut, pearl millet, sorghum,
papaya, potato, naranjilla, and others.
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science for agricultural growth in

Latin America and
the Caribbean
project

regional program: guatemala
country
| ecuador
| country
| honduras
| country
Principal Investigator: Jeffrey
Alwang,Investigator:
Virginia Tech
Principal
Co-principal Investigators: George W. Norton, Virginia Tech | Stephen Weller, Purdue
University |
Collaborators:
Sue Tolin, Virginia Tech | Paul Backman, Penn State University | Beth Gugino, Penn State University|
|Ricky E. Foster, Purdue University | Judith K. Brown, The University of Arizona
Host country collaborators: Ecuador — Instituto Nacional Autónomo de Investigaciones
Agropecuarias (INIIAP): Victor Barrera, Jose Ochoa, Patricio Gallegos | Honduras — Fundación Hondureña
de Investigación Agropecuaria (FHIA): Hernan Espinoza, J. Mauricio Rivera C., and F. Javier Diaz; Escuela
Panamericana de Agricultura (Zamorano): Yordana Valenzuela (Gender Coordinator) | Guatemala —
Universidad del Valle de Guatemala: Margarita Palmieri;
AGROEXPERTOS Marco Arévalo
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Latin America and
the Caribbean
program summary

Twell in its fifth year of research under this

he LAC IPM regional project is proceeding

phase of the IL. Research is being conducted in
laboratories, on station, and in farmer fields in
several sites in Ecuador, Guatemala, and Honduras. We focus on solanaceous crops in Central America and on important Andean fruits in
Ecuador. Our research is capitalizing on a long
track record of research accomplishments by
the IPM IL and combining successful practices
into IPM packages for key crops.
We are currently validating some of these packages in Ecuador and Honduras. In Guatemala,
the research is beginning to produce results,
and we are exploring means of transferring
technologies from our more mature country
sites here. We are experimenting with biological controls and identifying low-toxicity
alternatives to chemical controls. In all three
countries, results are now being transferred to
grower fields. Our project is notable for its high
degree of integration with the global themes.
As viruses are an overwhelmingly important
pest constraint in the region, we are closely
coordinating our activities with the virus global
theme, and several of our researchers have
direct involvement in that project.
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Ecuador
Naranjilla
Validation of naranjilla pest
management techniques
Naranjilla (Solanum quitoense) is
highly susceptible to two important soilborne diseases: vascular
wilt, caused by F. oxysporum f. sp.
quitoense, and root-knot nematode
(Meloidogyne incognita). Genetic
resistance is the best management
alternative for both. Based on studies
of resistance among the Lasiocarpa
section, we have identified good levels
of resistance in several species, but
the best resistance was found in the
accession ECU-6442 of Solanum
hirtum. In the past, we identified good
levels of productivity in naranjilla
grafted into this accession to yield
up to 24 t/ha. This grafted plant has
been accepted by producers and is
being cultivated in Tandapi-Pichincha,
Nanegalito-Pichincha, ChillanesBolívar, and on the Colombian border
in Maldonado-Carchi.
In addition to the two above-mentioned diseases, late blight, caused by
P. infestans, is an important naranjilla
disease. We are evaluating resistance
to these three diseases with segregants
of inter-species crosses of S. quitoense
with Solanum hyporodium, Solanum
vestissimun, and Solanum felinum. In
earlier studies, we evaluated
resistance to F. oxysporum and P.
infestans from the F3 and F4 crosses,
and we are now evaluating in farmer
fields the F5 crosses. In Chillanes
(Guaranda—the main IPM research
site) as in Tandapi (where several of
the naranjilla trials have been conducted), the C2-67 line has been most
promising, maintaining resistance
principally to F. oxysporum.
Resistance to F. oxysporum f. sp
quitoense and P.infestans, found in the
evaluated crosses, is independent and
mainly controlled by major genes. But
evidence exists of quantitative resistance, most likely controlled by minor
genes. Up to now, we have introduced
in the crosses resistance of M. incognita, and we continue to investigate
promising rootstock for resistance to
all three pathogens. In the current
year, we tested S. vestissimun, S. hyporodium, S. felinum and S. hirtum.

IPM package for narnajilla in
Bola de Oro, Bolívar
The primary phytosanitary challenges
6

to naranjilla production in the region
are naranjilla vascular wilt caused
by F. oxysporum, root-knot nematode
(M. incognita), bacterial canker (C.
michiganensis sb. sp. michiganens)
and white blight (S. sclerotiorum). For
fusarium and root-knot nematode, the
options are genetic resistance; for the
other diseases, sanitation and copper
fungicides are most likely to be effective package components.
We have validated the resistance of
the Lasiocarpa section to F. oxysporum, finding sources of resistance
in all evaluated species. We have
also identified and validated grafted
common naranjilla using Solanum
hirtum as rootstock. S. hirtum is also
resistant to M. incognita and is more
tolerant to drought, a condition that
is relatively common in Bola de Oro.
Grafted naranjilla is being rapidly
diffused throughout the country
by PILBIX. We are evaluating its
appropriateness in Bola de Oro. Currently we have observed vigorous plant
growth and high rates of fruit-bearing
in grafted plants. We will measure
annual yield and conduct an analysis
of resistance to other diseases.
Leaf diseases are being combated with
plant sanitation, tactical pruning of
diseased shoots, and removal of diseased plant material from the lot. We
are also testing copper-based products.

Biological control of naranjilla
fruit borer
One of the major insect problems
encountered in naranjilla production is
the fruit borer, Neoleucinodes elegantalis. The larvae of this insect and
insecticide residues are impediments
to the export and marketing of fruits.
The female insect lays its eggs in the
trichomes of the fruit, and after emergence, the larva begins to penetrate
the fruit, leaving only a short window
of time for control. We conducted the
following activities:
•

Adult insect attraction by pheromones from Venezuela and Costa
Rica;

•

Exploration of parasitoids by
using eggs of the flour moth;

•

Use of beneficial bacteria for the
control of larvae of N. elegantalis;

•

Cyfluthrin dose study of the fruit
directed sprays; and

•

Study of biological and low-toxicity sprays directed at the fruit.
We also conducted two activities
in Tandapi: a) use of alternative

products to control fruit borer;
and b) attraction to light traps.
Insect sex attractants pheromones
from Venezuela and Costa Rica
For the capture of adult male insects
N. elegantalis, the pheromones were
placed: LUCIN-lure® and ISCA-lure,
plus water and soap. Four adult
insects were captured over a period of
21 days, two in Mindo and two in Tandapi . This catch was very low despite
the high incidence of fruit affected by
the larvae, especially in Mindo where
damage exceeded 80% of harvested
fruit.
Survey of parasitoids by using
eggs of the flour moth
In this study, four steps were followed:
1.

obtained a cereal moth culture;

2.

prepared substrates using cereals
for larval feeding;

3.

placed adult insects in plastic
tubes of 15 cm in diameter
covered with mesh cloth. Placed
bottom of the tube on filter paper
to collect the newly oviposited
eggs. Eggs were counted and
placed in petri dishes with wet
paper; and

4.

Eggs were placed near the
inflorescences and fruits in the
field.

The results showed that: a) out of
3,000 eggs, only three were parasitized; and b) in the 300 larvae collected,
no parasitoids were found, but they
were infected by bacteria and fungi.
The findings indicated that the percentage of egg parasitism was low.
Evaluation of three strains of
beneficial bacteria of the genus
Bacillus used for biological control of N. elegantalis
1.

Three strains of Bacillus solutions
were added to sterile water plus
Silwet dispersant. The solutions
were applied manually eight
times -- four every 15 days and
four with every eight days -- on
mid-sized fruits (20-45 days old).

2.

The fruits treated were in a
cluster and evaluated when they
reached maturity. They were
evaluated for the percentage of
fruits with damage caused by N.
elegantalis. The experimental unit
consisted of a cluster of fruits with
five replications.

The best treatment was Bacillus
cereus Cód. PMSA-56, with the lowest
percentage of infestation (19 healthy
fruits, 1 damaged). The conclusion was
that the strain Bacillus cereus Cód.
PMSA-56 was most effective.
Use of light traps to attract adult
fruit borer
The use of artificial light traps from
18h30 to 21h00 attracted an average
of seven adults. The trap consisted of
a light source using an alcohol burner
and a transparent plastic screen
placed at ground level. Further studies
are being undertaken to enhance trapping of adults.

Validation of IPM package for
naranjilla.
A new naranjilla variety, produced
as a part of the prior phase of the
IPM IL was released in August 2009
by INIAP in Ecuador. This variety,
a graft of a common naranjilla on a
fusarium-resistant rootstock, is being
commercialized by two private firms.
Anecdotal evidence shows widespread
adoption, but evidence also exists
of disease problems associated with
the variety. Analysis of the spread
and impact of the variety is needed
to validate its use in other regions of
Ecuador.
We have baseline information on
agro-socio-economic conditions among
naranjilla producers, and this information has been recorded in a computerized database. In 2012 and 2013, the
information from technology validation plots established in naranjilla
producing areas was compiled and
systematized. We now have information on the benefits and costs of IPM
practices promoted by the IPM IL.
Economic Analysis of IPM
Practices
We performed a cost-benefit analysis
to compare IPM practices versus
conventional, using quitoense 2009.
In analyzing the results of the costs of
the practices, we can see that costs are
reduced by 12 % in conventional controls versus IPM. In the conventional
practice, the producer takes up to 17
applications phytosanitary material
over a crop cycle of three years, while
in the IPM plot, 14 specific products
were used for problems encountered.
Although this variety has characteristics of resistance to Fusarium oxysporum and Medoylogine, applications
made by the farmer exceeded those of
IPM, and many of the products used
by farmers were red-labeled.

In addition, as seen in Table 1, IPM is
associated with a much higher profitability as its yields are higher and
costs are about the same.

Tree tomato
Development of IPM
components for tree tomato
IPM package
Evaluation of yellow giant tree
tomato grafted onto Solanum
auriculatum and Nicotiana glauca
In Bola de Oro, we evaluated the
agronomic performance of the yellow
variety grafted into puntón palo bobo
(Solanum auriculatum) and tabaquillo
(Nicotiana glauca). The two rootstocks
are resistant to root-knot nematode
(M. incognita), an important pathogen
of many crops in Alumbre river
basin area. Fifty grafted plants were
planted. The grafting had no apparent
effect on plant resistance to anthracnose and blight.
Productivity and resistance to P.
infestans and C. acutatum of segregants of Solanum betaceum and
Solanum uniloba
This study evaluated 20 crosses F3
populations S. unilova x S. betaceum
and their resistance to C. acutatum
and P. infestans. F4 plants with higher
levels of resistance were characterized agronomically. F3 populations of
plants two months old were inoculated
with representative isolates of C. acutatum and P. infestans. The reaction of
these plants for the two conditions was
essentially qualitative and were classified into two categories: R, those reactions which showed little necrosis are
most likely related hypersensitivity
reactions, and S, all other reactions,
including medium-large lesions.

farmers income in Ecuador. Using
ELISA tests, the viruses TaMV, PVY,
TMV, PLRV and ToRSV have been
detected in tree tomato. Although,
preliminary viral identifications have
been done on this crop, they do not yet
properly clarify the viral etiology of
this crop. These viruses have a wide
host range, including weeds, and are
involved in complex infections. Detection of viruses in this crop has been
associated with local rapid diagnostic
processes, and the implication of
the viruses in complex infections is
not well understood. Similarly, the
multiple host crop infections and the
importance of weeds in the disease
epidemics have not been studied yet
in Ecuador. These epidemiological
aspects are key factors in identifying
management strategies of viral diseases in Ecuador.

Viral biological
characterization
Detection of the viruses TaMV, PVY,
TMV, PLRV and ToRSV have been
done in tree tomato. Some information has also been developed on the
importance of these viruses. TaMV
and PVY appear more relevant to the
symptoms’ expression than the rest
of viruses. Studies of detection of the
main tree tomato virus were conducted
in Tumbaco - Pichincha, Gualaceo and
Advertise - Azuay, Loja and Saraguro
- Chillanes - Bolivar. Symptoms were
collected from representative samples
of viral diseases of tree tomato in these
areas. The samples were tested with
ELISA and transmission aphids on
Santa Catalina Experimental Station (EESC). The same samples are
being analyzed at the molecular level
by Diego Quito from the Polytechnic
School of the Coast in collaboration
with Dr. Robert Martin of the USDA
-ARS in Corvallis, Oregon USA.

The population SuxSq 22 and SuxSq
24 offers resistance to both diseases
and presents good fruit sizes and productivity. These populations are ideal
for further genetic improvement of
tree tomato in the short and long term.
The remaining populations are blight
resistant and are useful for improving
the productivity of tree tomato in the
country

All samples collected from tree
tomato, except the Chillanes sample,
reacted positively in the ELISA test to
antiserum Potato virus Y (PVY) and
other family antiserum Potiviridae.
From this analysis we conclude that
the samples are being affected by PVY
and / or other potyvirus, most likely
the Tamarillo mosaic virus (TaMV).
In PCR analysis we detected PVP and
PVY and at least one other potyvirus.

Characterization of viral diseases
in tree tomato

Resistance studies to virus in
local tree tomato varieties

In the highland valleys, tree tomato
is a very important fruit crop for
small scale farmers in Ecuador. Viral
diseases constrain these cash crops
and seriously limit productivity and

The most convenient and recommended strategy for handling the tree
tomato virus is genetic resistance. In
a field study of the national collection of tree tomato lNlAP gene bank
7

accessions were identified with low
levels of severity of viral diseases.
Accessions-13049 ECU, ECU-13025,
ECU-13183, ETH-3789-12879 ECU,
ECU-12879, ECU-12872, ECU-12872,
ECU-12878, and ECU ECU-1288212778 had low levels of severity. These
accessions together with segregating
crosses Solanum unilova x Solanum
betaceum will be evaluated for major
viruses infecting tamarillo. During this
year, we began selecting segregants of
S. unilova x S. betaceum with better
agronomic potential.

Blackberry
Development of IPM
components for blackberry
IPM package
The Bolivar Province produces the
second largest quantity of blackberries
in Ecuador, and this crop is an incomegenerator and an agricultural export
for the region. The most important diseases affecting blackberry are Botrytis
(Botrytis cinerea) and mildew (Peronospora sp), soil borne fungi and beetle
grubs affecting the plant’s root system.
A trial was conducted with three
treatments:
T1: clean management
T2: organic management
T3: conventional management with
farmer practices.
The components of the strategy for clean
management included nutrition, and
cultivation.

applied foliar sprays of
micro nutrient: B, Fe, Zn,
Ca.

Table 1. Treatments used with Trichoderma and potato.
Experimental
unit

A
Cultural management- Up
to three months following
B
establishment of plants,
we removed old shoots
and left the new ones.
C
Starting in the fourth
month, we used strategic
pruning for best possible
fruit-bearing. We cleaned
D
the cut material from the
fields to avoid disease
spread and maintained a regime of
manual weed control.

Disease management - We used fungicides and biological pesticides Bacillus
spp, Trichoderma spp, together with
copper sulfate and potassium phosphate.
We alternated chemical and biological
controls to reduce toxicity and costs.
Insects were controlled with organic
and synthetics, according to the level of
infestation.
Clean management strategies lowered
the incidence of Botrytis on fruit in
the study area, and it was noted that
nutrition, orchard pruning and cleaning
are important factors in reducing the
incidence of Botrytis and Peronospora.
Far higher yields were obtained with the
clean management.

Potato
Validation of conservation
agriculture and IPM programs
in potato-pasture and maizebeans systems
The farmer field research on conservation agriculture practices (CA) and
integrated pest management (IPM)
in potato production systems in the
potato-pasture Illangama River and
maize - beans in the Alumbre River
watershed showed that combination
of CA and IPM can lead to important
improvements. These include better
soil health, yields, decreased costs, and
reduced use of pesticides compared
to conventional practices. This year,
we expanded the validation trials
to a larger number of farmers. The
ultimate purpose is to improve the
productivity of small-scale production
systems on a small scale.

Nutrition - We used 75% of the recommended application of chemical fertilizers with a 50% organic supplement
(360-60-300 kg/ha de N-P-K). We also
8

With CA-IPM practices, diversion
ditches were established, located in the
upper, middle and lower slope. At the
top of each trench, grass cuttings were
planted (Millin grass) and shrub species as yagual (Buddleja incana), were
planted with 1.5 m between plants.

Way of application

Time of application

To soil

2 weeks before planting

When planting, submerge tubercles

When planting, add
to hole and sumerge
tubercle in solution.

When planting,
submerge tubercles
and drench

When planting, add
to hole and submerge
tubercle in solution.
Drench in germination.

No application

Never

Soil samples from the two treatments
and five repetitions were taken and
subjected to nutrient analysis.
Potatoes were planted using the local
reduced tillage method, similar to
the system of “Huacho Rozado.” This
tillage system reduced soil erosion and
costs, and it was shown to increase
production and improve pest control.
Sowing was done by hand and the
seed is covered with a thin layer of soil
about twice the diameter of the seed.
IPM controls consisted of White Grub:
Table 2. Costs of production and economic returns from IPM versus conventional practices. Provincias del Ecuador,
2013.
Variety

INIAP-Quitoense99 ($/
ha/3 años)
IPM

Conventional

Direct costs:
Tillage

814

755

Planting

2540

2540

Fertilization

2807

2390

Cultivation

2031

1650

Chemical controls

3128

3542

Harvest

2273

1995

Land rental

300

300

Total Direct Costs

13892

13172

Interest 9% (6 months)

1667

1581

Administration 5%

695

659

Total Indirect:

2362

2239

Total production costs

16254

15411

Indirect Costs:

First grade naranjilla (kg/ha)

5425

4253

Average price ($/kg)

0.90

0.90

Second grade naranjilla (kg/ha)

15957

9006

Average price ($/kg)

0.83

0.83

Third grade naranjilla (kg/ha)

7340

7755

Average price ($/kg)

0.57

0.57

Fourth grade naranjilla (kg/ha)

3191

4003

Average price ($/kg)

0.35

0.35

Gross benefits ($/ha)

23427

17124

Net benefits ($/ha)

7173

1712

Cost/benefit

1.44

1.11

Profitability (%)

44
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(i) 5 traps to monitor populations; (ii)
baited plants with acephate insecticide; (iii) pronofos or acephate spraying
at bottom of plants.
Guatemalan tuber moth: (i) application of baculovirus to seeds at 250g per
100lbs of seed in green silos.
Late blight: (i) use of INIAP-Nativity
seed with horizontal resistance; (ii)
limited use of low-toxicity fungicides (Cymoxanil and Mancozeb)
and Acrobat and Sulphur. Rhizoctonia: application of Trichoderma to
seeds upon planting. All chemicals
have been approved in the IPM IL
Persuap.
Potato yields
The analysis of variance for variable
potato yield shows statistically significant differences (P ≤ 0.01), indicating
that the average treatment (CA-IPM)
was different than the treatment
(control).
In relation to the percentage of
incidence and severity of white grub
damage, it was determined that CA
-IPM was associated with 3 to 9%
tubers with damage, whereas the level
of damage with the control was from
12% to 46%. In the five localities, on
average, in the CA-IPM plots yielded
6% damaged tubers, whereas in the
control plots the mean level was 23%.
Potato yields on the CA-IPM plots
were 10.4% higher with 94% undamaged tubers compared to 77% damage
in the controls.

Economic analysis
The economic analysis showed a 4.5%
increase in costs in CA-IPM. This
higher cost was due to higher costs of
fertilizer and cultivation; the conventional practice implied a more than
50% increase in tillage costs and more
expensive chemical controls.
The average cost of production for the
full CA-IPM was 8% higher than the
control (including deviation ditches
whose cost will only be born once).
Higher yields and better market prices
for the CA-IPM plots were associated
with the overall economic advantage of
this practice. While all financial indicators are positive, the use of CA -IPM
is the best investment option, because
it is the one with the highest indicators. Long-term improvements are
likely to be observed, and this analysis
does not include the value of health
and environmental benefits from IPM
and CA.

Guatemala

Crop and pest specific
research
Trichoderma
In Guatemala, a native strain of
Trichoderma was identified. It was
evaluated for efficacy compared with a
commercially available version. The
trials were conducted on tomato and,
in addition, a preliminary trial evaluating the effect of Trichoderma on
potato was conducted at a greenhouse
in Solola.

Viruses
The diseases that are important in the
three regions (the highlands, principally in Sololá; the southern coast,
principally Escuintla and Santa Lucía
Cotzumalguapa and Salamá; Progreso and Zacapa) are begomoviruses,
potyviruses, tospoviruses and Torrado
virus and tobamoviruses for tomato.
With virus vectors, control of whiteflies, cycadellids, thrips and aphids are
important.

Tomato, Pepper and
Potato
In the first part of the fiscal year we
completed two experiments at the
Solola campus evaluating Trichoderma
and Bacillus subtilis treatments for
the management of tomato and peppers pests under greenhouse conditions, as well as tomato, pepper and
potato in macrotunnels and under field
conditions in Salama, Baja Verapaz
and San Andres Semetabaj, Solola.
The fields in Salama, Baja Verapaz,
and in San Andres Semetabaj, Solola,
were planted with tomato and pepper,
and tomato, pepper and potato,
respectively. We used three different
treatments:
1.

Growers’ practices with local
technology.

2.

Use of extracts from native plants
with repellent or biocidal properties; use of plants for shelter of
biological control agents; and use
of nucleopolyhedrosis virus (NPV),
entomopathogenic fungi, and
nematodes.

3.

An IPM system (rational use of
pesticides) in which a combination
of chemical, biological, and cultural practices was applied along
with the use of extracts from
native local plants and the use

of plants for sheltering biological
control agents.
Salamá, Baja Verapaz.
The most important diseases and
pests in Salama, Baja Verapaz, were:
Ralstonia solanacearum (bacterial
wilt), Clavibacter michiganensis subsp.
michiganensis (bacterial canker),
Phytophthora infestans (tomato late
blight), Alternaria solani/alternata
(tomato early blight), Fusarium
oxysporum lycopersici (Fusarium
wilt), Phytophthora cinnamomi
just in pepper and Bemisia/Trialeurodes (whiteflies), Spodoptera spp.
(armyworms) and Pratylenchus spp/
Meloidogyne spp (lesion and root-knot
nematodes).
The IPM treatment resulted in the
lowest incidence of viruses in both
crops. The most prevalent viruses
were Potyviruses and Tomato mosaic
virus, which were most prevalent in
tomato crops in the plots managed
using biological and chemical strategies. Tomato spotted wilt virus was
found only in tomato plots being
managed using chemicals, and Begomoviruses were found in tomato and
pepper plots managed with biological
and chemical strategies. We also
determined the specific Begomoviruses
present in Salamá and found that
they were present as mixed infections. Between treatments (grower,
biological, IPM), qualities were not
significantly different; however, yield
differed. The input costs of growing
tomatoes in two of the management
systems (grower and IPM) were more
than the marketable yields.
San Andrés Semetabaj, Sololá
In San Andrés Semetabaj, Sololá,
the most important diseases identified included P. infestans, A. solani/
alternata, F. oxysporum lycopersici,
Rhizoctonia solani (stem rot) and P.
cinnamomi in pepper. Other important
pests included chrysomelids, Pratylenchus/Meloidogyne and Helicotylenchus spp.
In this trial, tomato was more affected
by viruses than in Salamá. The biological treatment plots had the greatest
incidence of viral infections. Potatoes in this treatment were affected
by PVS, PVX and other Potyviruses.
Tomato in the same treatment was
affected by PVY and Potyvirus, while
the grower (chemical) treatment was
infected with PVX. The other treatments were not affected by viruses.
Pepper, contrary to Salamá, had no
viral infection in the treatments. Begomoviruses were not found, probably
9

because Bemisia tabaci was found in
very low numbers due to competition
with higher densities of Trialeurodes
vaporariorum.
Tomato and Pepper- Trichoderma
Cladosporium was present in all treatments in both the tomato and pepper
trials. Alternaria was present only in
the Trichoderma harzianum treatment and Fusarium was present in all
treatments with tomato. No bacteria
or virus diseases were found in these
plants; fungi were the most prevalent
pathogens found in the plants. No
significant differences were found
among treatments for fungi. The concentration of T. harzianum found in
some tests was not detectable, possibly
requiring additional application or
increasing the amount applied.
Potato
The objectives were to determine the
incidence of fungal diseases, principally of Cladosporium and Fusarium,
to evaluate efficiency of vermi-compost
vs. compost and to evaluate the yield of
potato using the application methods
of Trichoderma spp. The greenhouse
was divided in two parts. Each replication had four rows that were four
m long. In two replications, we mixed
Trichoderma with soil and compost,
and in the other two replications, we
used vermi-compost and compost made
of green materials.
Trichoderma was applied to rows
depending on treatments. Each row
of 4 m had 13 plants with a spacing
of 0.30 cm. Diseases were monitored
weekly and samples were sent to the
lab to detect disease incidence. This
experiment is still in progress.

Honduras
Seed production plot of the best
performing Cowpea lines.
A small seed multiplication plot of the
two best nematode-resistant Cowpea
varieties identified locally was established at FHIA’s vegetable station in
Comayagua. Though the Cowpea cultivars have proved to be consistently
effective, dissemination to growers has
not been achieved due to limitations of
FHIA per se to do technology transfer.
It is expected that could be changed in
the coming year with the collaboration
of the USAID-funded ACCESO project
implemented by FINTRAC since June
2011.
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Management of purple nut
sedge (Cyperus rotundas) in
horticultural crops
Purple nutsedge and its relative,
yellow nutsedge, are among the
most difficult weeds to control and
their management can become very
expensive. In the Comayagua valley
of Honduras, nutsedges have become
a serious problem, adding to the production cost by having to incorporate
additional work hours to do cosmetic
hand control. There has been no
research performed locally to manage
this problem, and all the practices
applied for its control are not based on
sound studies relating cost to benefit of
the application.
A preliminary laboratory study was
conducted to determine the effect on
the germination rate of nutsedges of
different temperatures and duration of
exposure to those temperatures. These
results provided valuable information for implementation of the field
study which is planned to be set up at
CEDEH in November of this year and
to be repeated early next year.
Ten-aluminum trays were filled each
with approximate 3.4 kg of soil from
plots 7 and 8 of the FHIA´s vegetable
station in Comayagua. The soil was
previously sieved to remove seeds of
weeds, especially those of nutsedge.
On each tray 10 nutsedges were
placed individually at a depth of 3 cm
covering the total area of the trays and
covered with soil. The trays containing
the nutsedges were then taken to the
postharvest laboratory in La Lima for
testing.
The study initially consisted of
exposing the trays containing the
nutsedges to three temperatures (40,
45, and 50 °C) and three exposure
times (1, 2, and 3 hours) inside a 3050
Thermo Fisher Scientific Oven. Prior
to the introduction of the trays inside
the oven, water was added in enough
quantity to allow heat movement
through the soil and promote seed
germination later. For each temperature and time of exposition, three trays
were used and one tray was used as
control treatment and was left to room
temperature. After exposure to the
treatments, the trays were removed
and held under room temperature,
watering them twice a day to promote
seed germination. Ten days after
treatment, the number of germinated
nutsedges was counted.
Initial results indicated no effect of

the treatments on seed germination
since nutsedges germinated in all
trays. Based on these results, we ran
a second study in which we extended
the duration of exposure to 6, 7, and 8
hours and keeping the same temperatures. The results of this second test
indicated that germination was only
affected in percentages above 90%,
when the nutsedges were exposed to a
temperature of 50 °C despite the duration of exposure. The combination of 50
°C and 8 hours of continuous exposure
provided 100% mortality. This result
was proven later in a third study with
similar results testing only the higher
temperature.

Sweet Potato
Diseases of sweet potato
A total of 37 samples were collected
from eight sites in five provinces of
the country, and they were locally
analyzed using a NCM-ELISA test
kit developed by the International
Potato Center (CIP-Perú). This
kit is designed for detection of 10
viruses known to attack sweet potato
worldwide. Two distinct viruses were
identified: the Sweet Potato Feathery
Mottle Virus (SPFMV) and less frequently Sweet Potato Chlorotic Stunt
Virus (SPCSV). However, only 23 of
the samples tested positive to virus
presence, indicating that other entities
different to those tested for might be
present locally.

Coordination
with global
themes
Identify “women’s crops” in
Honduras.
USAID is interested in understanding
ex-ante the potential impacts of IL
research on women. This information
can help prioritize research. While it
is possible to apply a comprehensive
survey to gain this information, most
countries where the IL works use
alternative household data sources.
We have completed a framework to
summarize these impacts and identify
key parameters. The draft research
paper, in second review at Agricultural
Economics.
Plant virus diseases in Honduras
Two surveying trips were carried out
to collect a total of 303 crop samples
that were shipped for analysis to
AGDIA (Elkhart, IN, USA). All the

samples originated in the six poorest
departments in South Western
Honduras. This is a very poor area,
and the USAID-funded ACCESO
project is executing a rural development project aimed to raise income of
30,000 families above the poverty line
by the end of 2014. As a collaborative
activity, logistic and financial collaboration is being provided by ACCESO to
implement this activity. Most samples
belonged to the Solanaceae and all will
be tested initially by PCR against a
battery of 12 general groups of viruses,
namely: Begomovirus, Bromoviridae,
Carlavirus, Closteroviridae, Curtivirus, Ilarvirus, Nepovirus, Potexvirus,
Potyviridae, Tospovirus, Tombusvirus
and Tobamovirus. Partial results of
the general analyses show that 83.5%
of the samples were positive to one
or more virus group with Begomovirus being the predominant one at
a frequency of 73.8%. Other groups
detected were Carlavirus (5.8%),
Closterovirus (2.9%), Nepovirus (2.0%),
Potexvirus (3.9%), Potyvirus (2.9%),
Tobamovirus (1.0%), and Tospovirus
(1.0%). These results are different
than what is found in traditional horticultural areas such as Comayagua,
where more prevalence is shown by
Potyvirus followed by Begomovirus and
Tobamovirus. As many as six out of
eight weed samples (75%) tested positive for one or more virus group.
Likewise the Bemisia tabaci and other
whitefly COI sequences were edited
to correct for sequencing error and
prepared for phylogenetic analysis,
which will yield an affiliation with a
particular sister clade and/or as an
outgroup if not B. tabaci) that aligns
with whitefly species other than B.
tabaci. An interesting trend is that
the greenhouse whitefly was seen to
overtake previously B. tabaci niches
in some locations. Another trend is
that the B biotype, which displaced the
local haplotypes in some areas, were
also displaced by the local haplotypes
in some of those location. Both of these
trends appear to be related to changes
in local weather- climate factors (anecdotally occurring as warming trends
are reported elsewhere). Our hope is
that this long-term data set will reveal
some interesting patterns in whitefly
vector and virus diversity and distribution. If our ‘warming’ hypothesis pans
out, this will be the only data set of its
kind (as far as we are aware) for the
Americas.
Bactericera cockerelli: Field survey
Through February 2013 field scouting
was conducted by visually examining
five samples of 10 plants each on

a weekly basis. In March 2013 the
procedure was changed, including
five sticky traps per field and population in foliage was observed with
a suction device. A garden blower/
vacuum driven by a 2-cycle gas engine
was adapted for insect scouting. Currently, insect samples are collected
in five 10-row-m sections per field,
using the aspirator described above.
Scouting efficiency has been improved
by reducing time to survey a field
and increasing the number of psyllids
captured.
In Guatemala, around 120 plant
samples were analyzed for zebra chip
from the Sololá area, 0% were positive,
from an area that previously had much
problem with this disease. Psyllids
were also analyzed and all were negative. We are rechecking the protocol
for psyllids because no psyllids have
ever been positive. We think that DNA
concentrations are very low in them or
maybe that we need to purify the DNA
to obtain better results.

Developing/optimizing the
diagnostics for the sweet
potato viruses in Honduras.
Molecular and bioassay development
is needed to detect the predominant
viruses in sweet potato. Additional
approaches (dsRNA isolation) may be
needed to discover previously undetected viruses, or those that cannot
be identified using diagnostics for the
‘known’ viruses.
The AZ lab assembled all of the necessary positive controls for RNA and
DNA viruses that could be present in
sweet potato fields in Honduras and
Guatemala. Using the plant viral
RNA and DNA sequence databases
assembled from GenBank, sequences
were aligned and compared to identify
regions that might be conducive to the
design of broad-spectrum primers to
detect multiple closely related viruses
(swepoviruses and potyviruses), and
virus species-specific primers. The
diagnostic RT-PCR and PCR (coat
protein) primers were synthesized
and then validated using positive and
negative controls. The PCR products
were cloned and the DNA sequence
for three inserts per PCR product was
determined for each virus-primer combination. All positive controls produced
the expected sequence of the respective
virus, thereby validating the assays.
The viruses for which a diagnostic
test is now available using ‘universal
primers’ are swepoviruses (begomoviruses) and potyviruses (known to infect
sweet potato); Virus-specific primers

were developed for the Carlavirus:
Sweet potato chlorotic fleck virus;
Crinivirus: Sweet potato chlorotic
stunt (SPCSV); Ipomovirus: Sweet
potato mild mottle virus; and the Potyvirus: Sweet potato feathery mottle
virus (SPFMV).
Symptomatic sweet potato samples
were collected in Honduras during
2012-13 and Guatemala (in progress)
during 2013. Results of 19 samples
analyzed from Comayagua and San
Pedro Sula, Honduras indicated that
five samples were positive for potyvirus (general primers), and of those
all were infected with SPFMV. Six
samples were infected with SPCSV. Of
the latter samples, one was positive
for SPFMV. These viruses are aphid
and whitefly-transmitted, respectively.
Management of the vector early in the
season when plants are most susceptible to virus is essential to reducing
disease incidence. Monitoring aphids
and whiteflies have been stressed
during field visits. In addition,
planting clean seed has been stressed.
One large grower (Monte Farms)
has taken advice from our project to
increase their seed in a location some
distance from commercial production
areas. They have moved their seed
production to the highlands, near the
potato seed production area and have
successfully reduced infection of virusinfected seed the following season by
less than 1% at the beginning of the
season.
The combined results have demonstrated that the majority of virus
infecting sweet potato originates
from local sources of virus and vector
(locally occurring wild hosts), and that
producing seed away from infected
wild hosts can yield nearly clean seed
to start the crop each year. It also
demonstrates that seed purchased
from the U.S. as certified is clean when
purchased. Therefore the management of these diseases resides at
the level of vector control to reduce
primary and then secondary spread.
Rouging could be beneficial, and is
being considered together with insecticide applications timed during aphid
and whitefly flights occur.
Molecular and bioassays are to be
employed to determine identity and
distribution of viruses infecting sweet
potato in Honduras and Guatemala
and for epidemiological studies,
including detection in planting material and materials already planted.
Assays can ultimately be used for
identifying ‘putative’ clean material for tissue culture passage and
clean up and for follow up screening of
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sweet potato seed stock produced from
cleaned-up tissue culture.

Management of Zebra-chip
disease-psyllid of potato in
Honduras
During the main potato production
period of 2012-13 (November – May),
Zebra Chip Disease affected potatoes
in Intibucá. Fields planted early in
the season were not affected, but as
the dry season progressed, damage
increased. Fields harvested before
mid-April had very little, if any,
damage. All fields harvested after
mid-April have had diseased potatoes.
However, disease severity observed
in 2013 was not as high as reported
in 2006 – 2008. Climatic conditions
seem to play an important role in the
dynamics of B. cockerelli population.
The high precipitation of 2010 drove
the population to very low density,
and it took nearly two years to recover
and reach damaging levels. During the
survey we identified the following factors that have an impact on incidence
and severity of Zebra Chip Disease:
1.

Insecticide application at
planting.
Due to low disease pressure
observed in 2011 and 2012, most
growers did not apply a systemic
insecticide at planting. This is
a key element to prevent early
colonization of B. cockerelli, thus
retarding the onset of the disease.
Our recommendation is to apply
imidacloprid at planting because
it is the systemic insecticide in the
market with the longest residual
effect.

2.

Rogueing diseased plants.
Most growers do not rogue
diseased plants, which are very
important for within field spread.

3.

Relaxed pest management at
end of potato cycle.
Traditionally, growers stopped
insect pest management two to
three weeks prior to defoliation
because before the arrival of B.
cockerelli there were no pests that
could damage the crop at that
stage. Potato plants infected with
the Zebra Chip Disease bacteria
late in the cycle may not show
foliar symptoms but tubers are
infected and damage continues
even after defoliation.
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Incorporated results
into country-specific
packages.
Identify bio-rational controls
for pests that have the potential for establishment of local
industries
The global IPM IL and the LAC
regional project have identified and
tested a number of bio-rational controls (e.g. controls for fungal diseases
using Trichoderma spp. and Bacillus
spp.). We would use these isolates as
known bioactive isolates and determine their potential for pest control in
fruits and vegetables. In many regions
of the world, such control technologies have led to indigenous industries
for production of the bio-rational
(especially South Asia). Opportunities
will be explored for development of
small-scale industries, beginning with
Rhizobium production in Ecuador.
Other opportunities will be explored as
they arise. Previous research identified several Bacillus spp. that showed
excellent potential for biological control of diseases.

Eastproject
Africa

regional program:country
uganda||country
tanzania| |country
kenya
Principal Investigator:
Principal
Mark
Investigator:
Erbaugh,
Ohio State
University
Collaborators:
Host Country Partners: Uganda — S. Kyamanywa, Jeninah
Karungi | Kenya — Monicah Waiganjo | Tanzania — Amon Maerera
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n Uganda, the registration and release of
the tomato variety MT56, which is resistant
to bacterial wilt, is still pending. Grafting
scions of desired varieties of tomato on bacterial wilt resistant MT56 rootstock has become
popular with farmers in bacterial wilt infected
areas. Field trials are being conducted for
management of boll worm, leafminer, mites
and diseases of tomato. Tomato mosaic virus,
tobacco mosaic virus, Cucumber mosaic virus
and Tomato spotted wilt virus were found on
tomato. Experiments are being conducted to
evaluate the resistance of KP4, a local passion
fruit cultivar, to collar rot disease.
In Kenya, grafting technology has been introduced to overcome bacterial wilt disease
of tomato in the open fields as well as in high
tunnels. Passion fruit virus disease detection
technology has been validated. Cowpea aphid borne mosaic virus - has been identified as the
primary casual agent of passionfruit woodiness
virus.
In Tanzania, impact of management practices
on postharvest physiology and shelf life of
tomato was studied. Trials were conducted for
management of white coffee stem borer, Antestia bug, coffee berry borer, and coffee berry disease. Trials were conducted for management of
Thrips tabaci, a major pest of onions.
Major activities included building institutional
capacity through advanced degree training and
specialized short-term degrees; enhancing linkages with agricultural stakeholders, including
women; and developing and disseminating
IPM packages to growers that addressed key
pests of tomato, onion, coffee, and passion
fruit.
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UGANDA
Tomato
Major Viruses Diseases of
Tomato
Surveys were conducted for viral
diseases in tomato fields in the eight
major growing districts of Kasese,
Mbarara, Mpigi, Luwero, Ntungamo,
Rukungiri, Kamuli and Mbale. A
total of 71 tomato fields were scored
for incidence of Tomato mosaic virus
(ToMV), Tobacco mosaic virus (TMV),
Cucumber mosaic virus (CMV),
Tomato spotted wilt virus (TSWV) and
Potyviruses using ELISA. The most
frequent viral diseases of tomato were
Tomato mosaic virus (ToMV), Tobacco
mosaic virus (TMV), Cucumber mosaic
virus (CMV), and Tomato spotted wilt
virus (TSWV).

KPF4 from Kenya, Yellow and Hard
shell from Uganda were used as
rootstock for the susceptible but
popular small Purple variety. The
degree of grafting compatibility
between the tested rootstocks and
scions was determined. There was
80%, 70% and 35% grafting success
for Yellow, KPF4, and Hard shell,
respectively. The performance of
grafted plants varied with regard to
severity of collar rot and brown spot
diseases in the field. Plants of KPF4
and Yellow rootstocks showed no
symptoms of collar rot disease. With
regard to brown spot disease, plants
grafted on KPF4 had the highest
severity score compared to the other
treatments (see Figure 1). Fruit load
also differed significantly between
treatments with the trend showing
Yellow>KPF4>Hardshell plants (see
Figure 2.)

Passion fruit
Grafting, cultural practices
and biological control in the
management of key diseases
of passion fruit
Fusarium solani resistant varieties

The project graduated members of
the Kimbowa United Coffee Farmers’
FFS in Sironko district. Out of 64
participants, 34 received certificates
(24 males and 10 females) as trainers
based on regular attendance and
performance in field days. The Ministry of Agriculture through National
Coffee Resources Research Institute
(NaCORRI) has taken up the mantle
and is now running FFSs in Sironko,
Manafwa and Kapchorwa districts.

KENYA
Tomato Grafting for Bacterial
Wilt Management

Figure 2 . Effect of grafting on number of
fruits per plant in different treatments

Cultural Practices for
Management of Viral Diseases
of Passion Fruit
•

Mulching and weeding
significantly reduced virus disease
severity on passion-fruits .

•

Presence of weeds significantly
increased virus disease severity
and reduced fruit yield.

Coffee
Effect of Pruning, Stumping
and Burning in Managing
the Black Coffee Twig Borer
(BCTB) and Coffee Wilt
Disease

Figure 1. Effect of grafting on disease
severity on passion fruit (where Treatment
1= Local purple grafted on the Yellow, 2=
Local purple grafted on the KPF4, and 3=
Local purple grafted on Hard shell; Used
a severity score of 1-5; where 1=no symptoms, and 5=very severe symptoms)

Farmers Field Schools

Tomato

Effect of Row Covers in the
Management of Insecttransmitted Viruses of Tomato
The row covers significantly reduced
incidence of whiteflies with more
reductions on plants covered for 28
DAT. Covering tomato seedlings for at
least 28 days after transplanting significantly reduced the incidence of both
the vectors and viral diseases (ToMV,
CMV, TYLCV) of tomatoes.

with the National Coffee Resources
Research Institute) and distributed.
BCTB has been given priority status in
Uganda. On-going activities focus on
trapping and the use of biopesticides.

Research work continued with the
already established coffee groups in
Mukono and Nakaseke districts to
foster community driven management
interventions for Black Coffee Twig
Borer (BCTB). Bimonthly Farmers
Field School meetings were held at
each of the two sites. Extension materials in the form of posters and brochures were produced (in conjunction

Two indeterminate tomato varieties
(Anna F1 and Tylka F1) were grafted
on different rootstocks of Cherry
tomato, MT56, a breeders line TKA
193-31 and a wild solanam, Solanum
incanum.
Tomato grafted on MT56 had significantly higher vigor among the
treatments. When MT56 rootstock
was used, the grafted tomato (Anna F1
and Tylka F1) appeared more vigorous
than the un-grafted, but the difference
was not significant. The variety Tylka
F1 Hybrid recorded the highest yield
(67tons/ha) when grafted on MT56.
However, the same un-grafted Tylka
F1 had the lowest yield due to the high
bacterial wilt incidence.
The varieties Anna and Tylka grafted
on MT56 or the wild solanum,
Solanum incanum recorded significantly lower bacterial wilt incidence
among the treatments (2-15%). All the
other rootstocks succumbed to bacterial wilt.

Passion fruit
Effect of mulching and copper
based fungicide on incidences
and severity of fungal
diseases of passion fruit
Dieback disease incidence was
highest in the purple passion fruit
control treatment. Brown spot disease
15

Tap water was
used for 0 ppm
control. Treatments were laid
out in a complete
randomized
design with three
replications.

incidence was highest in the yellow
passion fruit control and mulch treatments. The use of mulching coupled
with copper fungicide was effective.
Mulching alone did not appear to be
effective in curbing the two diseases.
This may be attributed to the fact
that spores for these pathogens are
airborne.

Cow pea aphid-borne mosaic
virus, the Causal Agent of Passion Fruit Woodiness
The initial viral particle from diseased
passion fruits was generated using
SMARTer RACE cDNA kit, cloned and
sequenced to generate a near complete
genome of 9,907 (nt) contig. This was
subjected to BLAST search and found
to be a Cow pea aphid-borne mosaic
virus which is the primary causal
agent of Passion fruit woodiness virus
disease in Kenya.

TANZANIA
Tomato
The Effect of Postharvest
Treatments on Tomato Shelf
Life
Assessment of postharvest treatments
on tomato shelf life was conducted in
the laboratory using chlorine-based
laundry bleach (5.25% sodium hypochlorite, Javex® Colgate Palmolive,
Kenya) for fruit disinfection. Treatments were in split-split plot arrangement with variety (main factor),
mulching (subplot factor) and chlorine
concentration levels (sub-subplot
factor). Five chlorine concentration
levels (0, 50, 75, 100 and 150 ppm)
were tested and the sanitizing time for
all concentrations was two minutes.
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Variety ‘Tanya
VF’ had significantly more fruit
loss compared to
‘Tengeru 97’ for
the whole storage
duration. The
differences were
attributed to the
differences in
growth habit of
the two varieties. The variety ‘Tanya
VF’, being determinate, fruits have a
higher possibility of coming in contact
with the soil, compared to Tengeru 97.
Interaction effects between varieties
and chlorine treatment concentration
levels were significant at each of the
five weeks of storage. This illustrated
the positive effects of chlorine treatment on tomato fruit loss reduction.
The losses obtained after chlorine
treatment were relatively low compared to losses sustained under
various fungicides spray regimes.
These findings indicate that the shelf
life of tomato fruits can be extended
if harvested tomatoes received a postharvest chlorine treatment. Applying
mulch during production is an added
advantage.
The causal agents for fruit rot were
identified as a fungus Alternaria
alternate, for Alternaria fruit rot and
plant pathogenic bacteria Pseudomonas syringae pv. tomato (PST) and
Clavibacter michiganensis subsp.
michiganensis (CMM).

Tomato Production under
Open Field and High Tunnel
Tomato varieties Anna, Faulu, Eden
and Bingwa were assessed in a high
tunnel for their tolerance to insect pest
and disease pressure during the rainy
season (February – July 2013). They
were then compared to production
in an open field. In the high tunnel,
plants were irrigated using a drip
system, and in the open field, the crop
was rain-fed.
In the open field, whiteflies (Bemisia
tabaci) and red spider mite (Tetranychus urticae) were the most common
pests, and the most common diseases
were tomato early blight, caused by
Alternaria solani, and Tomato yellow
leaf curl virus (ToYLCV). In the high

tunnel, red spider mite was the only
pest observed. The rain in the open
field enhanced severity of TEB while
the screen net excluded whiteflies vectors of ToYLCV in the high tunnel.
As a result, plants under the high
tunnel grew more vigorously as compared to those in the open field.
Following severe pest incidences in the
open field, it was possible to harvest
only 3 times compared to 7 in the
high tunnel. Tomato fruit yields were
significantly (p < 0.001) higher in the
high tunnel compared to the open field.

Coffee
On-station Evaluation of the
Effect of Existing Shade and
Open-grown Coffee on Key
Pests
Monitoring of coffee pests was carried
out on-station in shaded (shade provided by banana intercrops) and unshaded coffee on a monthly basis from
October 2012 to September, 2013.
Antestia bug population density was
significantly higher (P≤0.05) under
no shade (coffee alone) treatment,
than coffee banana 1:1. White coffee
stem borers were significantly higher
(P≤0.05) under no shade than coffee:
banana 1:1 and coffee: banana 3:1.
However, no significant differences
(P≤0.05) were found for coffee berry
borer under different shading levels.
There were no significant differences
(P≤0.05) in coffee leaf pest incidence
under different shading levels. However coffee leaf pests were slightly
more prevalent in shaded than in
un-shaded coffee plots. Coffee berry
disease incidences were generally low
with or without shade.
Two dominant species of weeds were
recorded. Commelina benghalensis
(Wandering Jew) was significantly
higher (P≤0.05) under the shading
level 1:3 than other levels of shading.
Digitaria scalarum (couch grass) was
significantly higher (P≤0.05) under no
shade and was absent at the highest
shade level of 1:3.

Coffee Berry Borer (CBB)
Management Using Traps and
Parasitoids
Preliminary results indicated that
the efficacy of pheromone traps was
lower in trapping CBB as compared
to banana juice, methylated spirit +
water (1:1) and “Mbege” (brew made

from banana and finger millet).
Two bethylid wasps (Cephalonomia
stephanoderis and Prorops nasuta)
were identified as potential parasitoids
of CBB in Arabica and Robusta coffee.
A total of 225 parasitoids of coffee
berry borer and 52 fruit flies that
emerged from the coffee berries were
collected. The parasitoids were preserved in 40% formaldehyde solution
while the flies were preserved in 75%
ethanol. These will be sent to ICIPE,
Kenya and Sokoine University of Agriculture respectively for identification.

Onion

Assessment of Different Weed
Management Options in Onion
In a weed control trial using varieties
Red Creole and Red Bombay, it was
observed that broadleaf weeds were
most abundant, particularly in the
un-weeded control. A few grasses
also grew, but sedges were minor.
Mulching with rice husks was as effective as weeding throughout.

Onion yield and weeding
Variety Red Bombay yield was significantly higher than for Red Creole,
but weed control treatments effects
were significant only for Red Bombay.
Mulching had the highest onion yield
(30.5 t/ha) followed by same variety
when weeded twice (22.30 t/ha).

Disease Management
Four onion varieties (Mang’ola Red,
Red Bombay, Red Creole and Texas
Grano) were evaluated against a
natural field infestation of purple
blotch (Alternalia porri).
Onion purple blotch disease incidence
was significantly (p≤0.05) higher for
Red Creole (64.79%) and lowest for
Texas Grano (56.54%). On the other
hand, disease severity was significantly (p≤0.05) lower for Red Creole
and highest for Texas Grano.
There was no significant difference
(p≤0.05) in onion bulb-size from the
tested varieties. However, yield from
Red Bombay (28 t/ha) was significantly
higher (p≤0.05) compared to that of
the other three varieties, of which Red
Creole produced the lowest (18.7 t/ha).
Red Bombay had intermediate disease
incidence and severity but produced
the highest bulb yield and was thus
the most resistant.

Coordination with
Global
Themes
Assessment of Farmers’
Adoption, Impact and
Gender Integration of
IPM Packages among
Onion Growers in Kilosa
and Mvomero Districts
In July 2013, respondents
for the study were selected
by consulting the extension
agents in the study area.
Twenty-seven onion growers
who had previously been
trained on IPM technology
application were selected from the two
villages and constituted the sample
of the study. The dependent variables
selected for the study were application
of recommended cultural practices
and adoption of recommended IPM
practices. Data were collected from 27
respondents: 10 (20.0%) and 17 (34.0%)
from Chabi and Msosa villages,
respectively, in Kilosa district. The
gender distribution of the respondents
was 12 female and 15 male. On
average, onion growers cultivated
fields of 0.48 ha/farmer, ranging from
0.08 ha to a maximum of 1.62 ha on
which they applied IPM practices.

Adoption of the IPM practices
Scouting for insect pests and
diseases prior to spraying chemicals
was reported by 96.2% of the
respondents. However, only 22.2% of
the respondents indicated that they
planted non-host plant borders as a
means to control plant diseases and
insect pests. Most of the respondents
(85.2%) adjusted planting dates and
pesticide application frequency as
means to avoid plant insect pests
and diseases. A few farmers (4.0%)
indicated using environmentally
friendly insecticides in their fields
while 48.1% indicated they protected
beneficial insects in their fields. About
59.1% ensured that mulching material
used was free from weed seeds while
most (92.6%) of the respondents used
pest forecasting to time pesticide
applications.

Adoption of other cultural
practices
The majority (85.2%) of the
respondents indicated that they
avoided planting on infested fields.
About 22% of the respondents
indicated that they used grass
mulch. Sixty-three percent of the
respondents reported that they
planted disease resistant varieties.
However, a majority (76.0%) of the
respondents were not using certified
seeds, and about one third (32.0%) of
the respondents considered buying
transplants from reputable dealers.
Most (70.4%) of the respondents were
carrying out crop rotation annually
or between crop planting as a means
to control diseases and insect pests.
Additionally, 29.6% of the respondents
removed plants in and around fields to
control diseases and insect pests.
There is evidence of adoption of IPM
technologies in onion production.
Farmers have acquired the knowledge
of basic principles of IPM practices
such as scouting for pests, crop
rotation and use of weed free mulch
material.
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V

egetables are a critical source of nutrition
and an important cash crop in West Africa.
However, vegetable crop production in West
Africa is subject to numerous constraints, including losses due to arthropod pests, diseases
and weeds; lack of up-to-date technology and
varieties; and misuse and lack of availability
of pesticides. Here we develop comprehensive
IPM packages for cabbage, potato and tomato
in Ghana and Senegal and cabbage and tomato
in Ghana. These packages covered all aspects
of production from seed selection to harvest.
In the development of these packages, our
team built upon our extensive experience in
vegetable crop production in West Africa, and
our collective expertise in IPM and the related
sub-disciplines (entomology, plant pathology
and weed science). In cases where new efforts
were proposed (cabbage and potato), surveys
were conducted in parallel with development
of the IPM packages to help identify the key
pests and to understand the specific crop production system(s) used. Based on our previous
experience, we emphasized a number of other
problems including whiteflies and whiteflytransmitted viruses (tomato), bacterial wilt
disease (potato and tomato), potato tuber moth
(potato), diamondback moth (cabbage) and the
role of weeds as reservoirs for viruses and arthropod pests (all three crops). A recent major
development has been the discovery of a new
invasive tomato pest in Senegal, Tuta absoluta. Our project incorporated aspects of survey
and management of this new threat.
In the research on bacterial wilt and plant
viruses, we worked closely with the International Plant Diagnostic Laboratory and International Plant Virus Disease Network. We
also improved the overall diagnostic capacities
of both countries. To document the impact of
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the IPM packages, we compared results from
farmers using the IPM techniques with results
traditional farmer practices. Documentation
was carried out in collaboration with the Impact Assessment global theme. Female farmers have a unique role in production of these
vegetable crops, which is often different from
the male role. Consequently we collaborated
with the Coordination of Gender Knowledge
and Application global theme project.

Senegal
Distribution and incidence of
Tuta absoluta
In Senegal, the presence of Tuta
absoluta ((Meyrick) Lepidoptera:
Gelechiidae) was noted in August
/ September, 2012 on tomato
(Solanum lycopersicum) the second
most cultivated crop behind onion
in Senegal, comprising 20% of the
cultivated land. Several infested
areas have been observed in Niayes
(Dakar, Thiès, Louga, Saint-Louis),
Diourbel, Kaolack and in the southern
part of the country (Casamance). The
detection of the insect in these areas
of tomato production indicates that
the insect is well established in the
country.
This insect feeds on many solanaceous
plants, including cultivated crops and
weeds. We detected Tuta in tomato,
eggplant, African eggplant, sweet
pepper and hot pepper. Laboratory
studies on the biology of this insect
indicated egg hatching rate of 33.5%,
larval survival rate of 92.2% and adult
emergence rate of 73%. Tuta females
lay their eggs mainly in the middle
parts of tomato plants (47.9%). An
oviposition rate of 28.1% was found on
the terminal part of the plants, and
24.0% on the basal parts of the plant.

Incidence and severity of Tuta
absoluta larvae infestation on
tomato plants
At the ISRA/CDH research station,
the severity of attacks of T. absoluta
varied according to the plant
phenological stage. In the initial
growth stage of tomato (cv. Mongale),
the severity of attack was low (10%)
whereas in flowering and fruiting
stages, severity was between 15-50
%. At 51 days after transplanting, the
level of severity decreased. The levels
show a significant difference over
time (P=0.0223). The same tendency
was found on incidence variation
according to plant phenological stages
(P=0.0035).

Population dynamics in Dakar
In a study of population dynamics,
Delta pheromone traps were set up
in three sites in the Dakar region
(Malika, Northern Gulf and UCAD)
at the beginning of the rainy season.
The phermone traps caught 25 to
160 individuals per trap. T. absoluta
population levels were high in Malika,
a tomato growing area near Dakar. In
a peri-urban zone (Northern Gulf), the
level was low. The lowest population
level were found at University Cheikh
Anta Diop of Dakar, Senegal.
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Figure 1. Size classes of Tuta absoluta larvae reared in Dakar
Senegal (one-way Analysis of Variance)
In laboratory conditions (29ºC and
78% HR), two days were recorded
for the egg stage, 12 days for larval
development, five days for pupa and
seven to 13 days for adults depending
on the sex. The adult male life span
was about one week and for the
female, 10 days to two weeks.

The ant species Pachychondyla
senareensis (Hymenoptera:
Formicidae) was found at the research
station feeding on T. absoluta larvae.
This is a generalist predator, not
specific to T. absoluta and very
common in Senegal.

Cabbage
A survey of cabbage pests and their
natural enemies was conducted in
southern Niayes was conducted, and
the results are presented in Table 1.
The aphid, Aphis gossypii, and the
diamondback moth, Plutella xylostella,
were the two most frequently
encountered pests in the Central and
Northern Niayes regions.However, the
situation was different in Mboro and
Santh where Hellula undalis was a
serious problem.
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2

Natural enemies of Tuta
absoluta

Cabbage Insect pests

The eggs were deposited on both sides,
72.4% on the underside and 27.6% on
the upper side. There are four larval
instars, measuring 1.67, 3.15, 5.45 and
6.97 mm, respectively (see Figure 1.)

1 1

Figure 2. Distribution of Tuta
Absoluta in Senegal, April, 2013

Efficacy of neem/Bacillus
thuringiensis (Biobit)
treatment on cabbage pests
The objective was to evaluate neem
and B. thuringiensis efficacy when
rotated for resistance management
and reduction of applications during
the crop life cycle. This activity was
carried out at the CDH research
station in Dakar. Brassica oleracea
cv. Africana was used in a randomized
block design in which 576 plants were
planted in 24 plots of 24 plants each.
Data recorded population levels and
head formation quality.
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T1 : weekly Bt treatment;

sokolowski.

T2 : untreated control (water only);
T3 : weekly treatment with neem or Bt
in rotation;
T4 : weekly treatment with neem or
Bt in rotation starting at 21 days after
transplanting.

Table 1. In table below, the summary of the pest and beneficial species recorded in
southern Niayes on cabbage and the plot surroundings are presented.
Type
PESTS

T5 : two week rotation neem /Bt
treatment;
T6 : weekly neem treatment;
The following insects pests were found
during the trial: diamondback moth
(DBM) cabbage webworm (Hellula
undalis), Crocidolomia pavonana,
whitefly (Bemisia tabaci), and aphid
(Aphis gossypii). Cabbage insect pest
levels were low this year in the dry
season at the research station.
The treatments showed variable levels
of DBM, the highest of which was
noted on the untreated control plot.
In the third date of observations, no
DBM individuals were recorded in
treatments T1, T4, and T5 (2-week
rotation of neem / Bt). Treatment T1
and T5 were able to maintain low
population levels during the first two
weeks.
Treatments with Bt alone or in
alternation with extracts of neem
were much more effective against
the populations of DBM than neem
applied alone
Bt is effective against lepidopteran
larvae but it did not control aphids.
The Bt plot treatment (T1) registered
maximum aphid populations.
On the other hand, treatment with
neem and the rotation of neem / Bt
reduced the populations of aphids.
Aphids appeared late this year. There
were two peaks in aphid population
on cabbage plants, at 51 DAT and 72
DAT.
In the first peak, the level of the
population of aphids was more
important in the plots of the
treatment T3 and those of T6. Other
treatments had little aphid population
development during the first peak
from 52 DAT. The weekly treatment of
the neem was effective against aphids.
Beneficial insects of cabbage plantings
recorded were predators in the families
Coccinellidae and Syrphidae. The
parasitoids found were represented
by Cotesia plutellae, and Oomyzus
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BENEFICIALS

Scientific or
common name

Order

Family

Host

Plutella xylostella

Lepidoptera

Plutellidae

Cabbage

Crocidolomia pavonana

Lepidoptera

Pyralidae

Cabbage

Hellula undalis

Lepidoptera

Pyralidae

Cabbage

Chrysodexis chalcites

Lepidoptera

Noctuidae

Cabbage

Agrotis ypsilon

Lepidoptera

Noctuidae

Cabbage

Spodoptera littoralis

Lepidoptera

Noctuidae

Cabbage

Crickets

Orthoptera

-

Cabbage

Coccinelles

-

-

Cabbage

Aphids Aphis gossypii

Hemiptera

Aphididae

Cabbage

Bemisia tabaci

Hemiptera

Aleyrodidae

Cabbage

Charançon (grise)

-

-

Cabbage

Musca domestica

Diptera

Agromyzidae

-

Syrphids (chenilles)

Diptera

-

Predators
of aphids

Cotesia plutellae

Hymenoptera

Braconidae

Parasitoids

Oomyzus sokolowskii

Hymenoptera

Eulophidae

Parasitoids

Apanteles litae

Hymenoptera

Braconidae

Parasitoids

Spiders

-

-

Predators

Ants

Hymenoptera

-

Predators

Wasps

Hymenoptera

-

Parasitoids

Abeilles

Hymenoptera

-

Parasitoids

Ghana
Cabbage
The effect of different land
preparation methods in the
management of cabbage
pests
In this approach it was expected that
the IPM technologies would reduce the
use of noxious conventional pesticides
in the management of cabbage pests,
thus making them safer to produce
and eat.
Two field trials (IPM and Farmers’)
on cabbage production under rain-fed
conditions were conducted in 2013 at
Dormaa Ahenkro in the Brong Ahafo
region of Ghana.
The cabbage variety used for the
trial was Oxylus. The nursery bed
was heat sterilized by burning dried
wood shavings on it. The sterilization
was done to control plant parasitic
nematodes, soil arthropods and weed
seeds. The nursery bed was covered
with gauze material after germination
of seeds to prevent insect damage.
In the IPM fields, every pest
management intervention was
preceded by regular monitoring
to determine pest build up that
warranted chemical intervention. This
idea of pest monitoring was imparted
to the farmers as opposed to the
calendar spraying often used. The first
insecticide application in the farmers’
fields was done two weeks after
transplanting. Thereafter, insecticide
application in farmers’ fields was done
at two weeks interval using Golan
and emamectin benzoate (15ml/15 l
of water) till cabbage matured and
was harvested. In IPM field, however,
intervention was preceded by regular
monitoring of pests build up that
warranted chemical intervention.
In all, there were three insecticide
applications for the IPM fields as
opposed to eight on the farmers’ fields.
Data collected included pest
population and plant parameters.
The assessment of the numbers of
various insect pest species was done
by carefully examining the selected
cabbage plants; leaf by leaf and
turning of leaves to collect any insects
from the under-surface of the leaves.
The insect pests collected from each
plot were identified, counted and
recorded.

Fresh weights of the cabbage heads
were taken at harvest. Data from IPM
fields and farmers’ practice fields were
differentially compared.
The results indicated that the number
of cabbage plants infested with aphids
recorded the highest percent decrease
over farmers’ practice (18.12) on
cabbage grown on flat beds, while the
least (7.69) was recorded on raised
bed. The highest percent decrease
over farmers’ practice for whitefly was
(17.46) recorded on cabbage grown on
flat land while the least was (14.29)
recorded on ridges.
For the cutworm, the highest percent
decrease over farmers’ practice was
(21.43) recorded on cabbage grown
on ridges while the least was 18.18
recorded on raised bed. Similarly,
diamond-back moth recorded the
highest percent decrease over farmers’
practice (16.67) on cabbage grown on
flat land while the least (5.59) was
recorded on raised bed. The highest
and lowest percent decreases over
farmers’ practice for mean plant
height were (0.67) and (0.40) from
flat land and ridges; for head damage
the highest and lowest were (8.33)
and (5.80) from raised bed and ridges
whilst the yield of cabbage recorded
the highest (13.34) and lowest (8.97)
percent increase from ridge and flat
treatments respectively.

cabbage
Field trials were conducted at Dormaa
Ahenkro. Treatments consisted of
flat, ridged and raised bed plots.
Ridges were prepared by hand with
a hoe. Raised beds, also prepared by
hand. Treatments were arranged in
a randomized complete block design
with three replications. Seedlings
were transplanted 100 cm and 50 cm
between and within rows, respectively.
Basal fertilizer (NPK 15:15:15).
Soil samples (200cm3/plot) were
randomly collected from each three
points per plot before transplanting
cabbage seedlings and also at harvest
from the rhizosphere of cabbage
plants. Three soil samples collected
from each plot were thoroughly mixed
to constitute a composite sample.
In the laboratory, nematodes were
extracted from the soil samples
using the modified Baermann funnel
technique. Five cabbage plants per plot
were sampled at harvest and the root
system rated for gall index according
to Zeck’s 0-10 scale.

•

Reduced insecticide applications on
the IPM fields as opposed to farmers’
fields generally resulted in a decrease
over farmers practice for the pests
parameters recorded from the three
different seed preparation methods.
This observation was among one of the
lessons learned by the participating
farmers.
Weight of the cabbage heads indicated
an increase of more than 10% from
raised and ridge treatments from the
two locations compared to the flat
treatments which were relatively
lower giving less than 9%. In addition,
planting distances were reduced for
cabbages on farmers’ plots. Thus
competition for soil nutrients, water
and other resources from farmer fields
was higher compared to those of IPM.
Ridge seed bed preparation was an
improved method of tillage compared
to the flat seed bed preparation. Ridge
treatment therefore produced larger
cabbage leaves, which resulted in
comparatively bigger heads of cabbage.

The effect of different land
preparation methods on
nematode density and yield of

•
•

The nematodes in order of
abundance were Rotylenchulus
reniformis, Helicotylenchus
multicintus, Pratylenchus
penetrans, Meloidogyne spp.
(juveniles). Lower populations of
Meloidogyne spp. were found in
the rhizosphere soil of cabbage
plants produced in flat plots than
in ridged or raised beds plots.
Rhizosphere soil populations of
Meloidogyne spp. were highest
on raised beds. Populations of
H. multicintus and P. penetrans
were highest in rhizosphere soil of
plants grown on raised beds. No
galls were observed on cabbage
roots, nor were nematodes
extracted from roots at either
location
Flat treatment compared with
ridge treatment suppressed
nematode population density
particularly in Meloidogyne spp.
Ridge bed preparation was a
much better method of tillage as
compared with the flat seed bed
preparation. Ridge treatment
therefore produced larger cabbage
leaves which resulted in bigger
heads of cabbage. However,
yield (weight of cabbage) of
ridge treatment was the same
as flat treatment. Nematode
suppression and yield potential of
flat method of planting rendered
it the preferred bed preparation
method for the cultivation of
cabbage. Ridge treatment cabbage
leaves were approximately 0.2
times broader than flat treatment
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cabbage.

•

•

The fact that sufficient
populations of root-knot
nematodes, Meloidogyne spp. were
recovered from the rhizosphere
of the cabbage plants in all
treatments but that the root
samples did not gall and also
nematodes were not extracted
from the samples suggested
that the variety used in the
study might possess some levels
of resistance. Farmers should
therefore be encouraged to
cultivate the Oxylus variety since
it has been demonstrated to be a
poor host of RKN, Meloidogyne
spp.
The cultivation of cv. Oxylus using
the flat method of planting could
sustain the cabbage industry.

Gender
Ten farmers were selected to
participate in the cabbage IPM
comparison. Four of these farmers
were women.
During the cabbage-IPM comparison,
other cabbage farmers were also
invited for demonstrations. On
average, 30-50 farmers attended such
demonstrations, and 40% of them were
women.
For the land preparation method for
cabbage, the main constraint was
women’s restricted involvement due
to their low level of education which
makes them feel that they could not
participate in any training and their
heavy workload, which does not give
them much time to participate in our
field activities. To avoid this, they were
intentionally involved in the field trials
on their farms and were encouraged
to participate in discussions during
training.
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he main thrust of the South Asia Region
has been to develop and test full-season
IPM packages for each crop. These packages
are supported by problem specification activities such as grower and pest surveys; component, discipline-based research; and evaluation activities that measure economic and
social impacts. While each country developed
a work plan based on local needs, every effort
was made to coordinate activities among the
countries. This is accomplished by holding annual regional planning meetings in one of the
collaborating countries on a rotational basis
and ensuring that representatives from each
country are present at the annual meeting.

In addition, scientists from each country had
the opportunity to travel to other countries for
special training, workshops, and other functions. As a result several technologies developed in these countries have been transferred
and adapted to another country. These technologies include grafting, fruit fly pheromone
mass trapping, and Trichoderma and Pseudomonas seed and soil treatments. Opportunities
for expansion of IPM IL activities in the region
are possible since Bangladesh and Nepal have
been named Feed the Future countries. The
mission-based Associate Awards allowed us to
expand our programs in Nepal and Bangladesh
in Feed the Future regions.
In Bangladesh the Bangladesh Agricultural
Research Institute (BARI) is the main implementing research partner. Outreach partners
include several major non-governmental organizations that support thousands of villagelevel trainers.
In Nepal, the primary sites include Lalitpur
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District, Kathmandu Valley in the Central Region and Pokhara. The Nepal Associate Award
was implemented in Banke and Surkhet Districts in the Western region.
In India, the IPM IL project involves three
partner institutions. Our main partner is
Tamil Nadu Agricultural University (TNAU)
in southern India; most of the research and
IPM package development is done there, but
we also partner with an NGO, The Energy Resource Institute (TERI), based in Delhi. TERI
manages research and demonstration projects
at three sites: Uttar Pradesh, Andhra Pradesh
and Karnataka. A third partner is the company, BioControl Research Laboratories (BCRL)
based in Bangalore. BCRL manufactures
biopesticides, pheromones, soil amendments,
parasitoids, and other inputs required by IPM
packages. BCRL also provides education and
technical assistance to farmers to ensure that
the BCRL products are used properly.

Bangladesh
Coutry bean

Table 1. Effect of different treatments on the management of pod borer complex at BARI
experimental field
Treatments

% flower
infestation

% flower
infestation
reduction
overcontrol

% pod
% pod
infestation infestation
reduction
overcontrol

Sanitation + biocontrol

8.47b

44.89

9.73b

54.00

3.70d

75.93

2.08d

90.17

9.94b

35.33

8.76b

58.58

5.15c

66.49

6.33c

70.07

15.37a

-

21.15a

-

Demonstration of IPM
packages for country bean
Pod borers, Maruca vitrata and
Helocovarpa armigera, which infest
pods and flowers and aphids on shoots,
flowers, and fruits, are the major pests
of country bean in Bangladesh.
A field experiment conducted to evaluate management against pod borers
M. vitrata and H. armigera of summer
country bean at Gazipur revealed that
the percent flower and pod infestations
by borers was significantly less when
adopting sanitation and releasing
biocontrol agents Trichogramma evanescens, and Habrobracon hebetor, and
using Spinosad as compared to other
treatments and control. (See Table 1.)
The IPM package consisted of collection and destruction of infested
flower and fruits and fortnightly
release of egg parasitoid, Tricogramma
evanescens @ 1g parasitized eggs/ha
and larval parasitoid, Habrobracon
hebetor (1000-1200 adults/ha) plus
foliar spraying of Spinosad (45 SC @
0.4ml / l of water) in addition to spot
application of soap water (@ 5 gm soap
powder/ l of water) for aphids. The
farmers’ practice was spraying of Voliam Flexi 300 SC or Proclaim 5 SG at
3-5 days interval. A distance of 200m
was maintained between the IPM and
non-IPM plots.
The percent flower and pod infestations by borer complex and aphids
were significantly less in the IPM
plots than the farmers’ plots. In Bogra,
borer infestation in flowers and pods
was about 5.65 and 5.17 times less
in IPM plots relative to the farmers’
plots. On the other hand, it was 8.31
and 4.93 times less than the sprayed
plots at Jessore. While aphid infestation was 6.3 times at Bogra and 7.3
times at Jessore higher in non-IPM
plots than the IPM plots. At both locations, the yield of country bean was
significantly higher in the IPM plots
than the non-IPM plots (1.49 times
higher at Bogra and 1.68 times higher
at Jessore). In IPM plots, pest management costs were less than half in
than the farmer’s pratice plots at both
locations.

Bitter gourd
Demonstration of IPM

agents + Bt spray
Sanitation + biocontrol
agents + Spinosad 45SC
spray
Sanitation+ biocontrol
agents
Sanitation+ Voliam flexi
300SC spray
Untreated control

Means followed by the same letter(s) did not differ significantly by DMRT (p<0.05)

package of bitter gourd
Studies conducted at Chowghacha,
Jessore, Sadar and Sherpur, Bogra
observed the performance of IPM packages against fruit fly borer pests, two
species of common cutworm (Spodoptera litura and S. exegua) and pumpkin caterpillar (Diaphania indica) that
attack bitter gourd.
The treatments were: 1) IPM trials
comprised of sanitation, mass trapping
with sex pheromone, weekly release of
egg parasitoid, Tricogramma evanescens (@ 1 gm parasitised eggs/ha/week)
and larval parasitoid Habrobracon
hebetor (800-1000 adults/ha/week) and
2) Non IPM trials (Farmers’ practice–
spraying of Voliam Flexi 300SC or
Proclaim 5SG at 3-5 days interval).
At all locations, fruit infestation by
fruit fly and borer in bitter gourd were
significantly less than that of farmers’
practice. At Jessore, 57.9% less fruit
infestation in the IPM plots resulted in
38.1% higher yield. While at Sherpur,
Bogra, 60.8% less fruit infestation in
the IPM plots resulted in 24.4% higher
yield, at Bagopara, Sadar, Bogra,
64.6% less fruit infestation in the IPM
plots resulted in 21.2% higher yield
At all the locations, pest management
cost is almost double in the non-IPM
plots compared to the IPM plots.

Pointed Gourd
Tricho-products to control
root-knot nematode in pointed
gourd
Root-knot nematode causes
serious problem in pointed gourd.
An experiment was conducted to

determine the effectiveness of trichoproducts for management root-knotnematode disease of pointed gourd.
BARI Patol 1 pointed gourd was grown
in polyethylene bag. After seedling
establishment, both male and female
plants were transplanted into field.
Treatments were 1) Chemical fertilizer
and talc base Trichoderma (50 kg/
ha + MOC @ 600 kg/ha), 2) Chemical
fertilizer and Tricho-compost (2.5 t/ha),
3) Control, full dose chemical fertilizer.
Root knot nematode population was
lower in Trichoderma applied treatments. Talc base Trichoderma in combination with mustard oil cake reduced
51.33% while Tricho-compost with
25% less amount of chemical fertilizer
reduced 56.77% root knot nematode
population.

Cucumber
IPM package for cucumber
Studies conducted at three farmers’
fields at Gazipur, Bogra and Barisal
to test the efficacy of an IPM package
using the variety CS 0080 with Poultry
Refuge (3t/ha+½ CD + ½ chemical
fertilizer) produced the highest fruit
count per plant (19.07, 18.33 and 17.63
at Gazipur, Bogra and Barisal respectively). The incidence of insect pests
and diseases was also low compared to
framers’ practice.

Eggplant
IPM package for eggplant
BARI has developed an IPM package
to produce insecticide free eggplant.
However it has been noted in recent
years that the rootstock resistant to
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bacterial wilt, Solanum sisymbriifolium, has become susceptible to the
disease. A new rootstock, EG 203, was
screened and found to be resistant to
bacterial wilt race in Bangladesh.

Pumpkin
IPM Package for pumpkin
The IPM package consisted of the
following: Tricho-compost (2.5 t/ha 3/4th as basal dressing and 1/4th as
top dress after 4 weeks of transplanting); Tricho-solution (10 ml/L H20
-Twice at early vegetative stage at
10-12 days interval, once at flowering,
and once at fruit setting stage); neem
extract (sprayed at 7 day interval);
pheromone trap (Cuelure) and bait
trap when plants start flowering; hand
picking of red pumpkin beetle at twoday interval; and fertilizer: Chemical3/4th of the recommended dose; cow
dung - recommended dose (10-12 kg /
pit) provided better control of insect
pests and diseases and higher yield
compared to farmers’ practice.
Both compost and talc base Trichoderma increased yield compared to control
plots. Fruit weight increased 30.12%
in Tricho-compost and 25.60% in talc
based Trichoderma and mustard oil
cake application.

Parasitism of Epilachna sp. by
Pediobius foveolatus.
A larval parasitoid Pediobius foveolatus (Hymenoptera: Eulophidae)
emerged from the mummies of Epilachna beetles collected from eggplant
fields. There was a correlation between
the number of epilachna grub/plant
and percent parasitism. The highest
number of Epilachna grubs were recorded during July-September and the
parasitism by P. foveolatus was also
highest during that period. However,
highest parasitism was observed during the month of August and thereafter the population of Epilachna grubs
declined.

Papaya mealybug Paracoccus
marginatus survey
Mealy bug, Paracoccus marginatus,
is a major threat to different crops in
Bangladesh causing serious economic
loss especially to papaya. It was found
to attack other crops such as guava,
custard apple, eggplant and okra with
varying levels of infestation. Field
surveys were conducted in different
regions of the country viz. Gazipur,
Narsingdi, Rangpur, Bogra, Jessore,
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Khulna, Sathkhira, Panchgar during December 2012 - July 2013. No
parasitoids were found in the samples
collected.

crop (tomato) in mid-hill region
(Kavre), four vegetable crops
(bitter gourd, tomato, eggplant
and cauliflower) in terai region
(Rupandehi) and one commercial
crop (coffee) in mid-hill region
(Palpa). The combined effect of
bio-fertilizers and bio-pesticides
was significantly higher in terms
of yield and profit as compared to
bio-fertilizers only, bio-pesticides
only, farmer’s practice and control.

Mapping the Research
Impact Pathway of
Trichoderma from a
Gender Perspective
Gender programs conducted the mapping of impact pathway of Trichoderma in Shahajahanpur, Bogra,
and Pirgonj, Rangpur. Almost all the
Trichoderma sheds were located in
the homestead areas. The collection of
water hyacinth, poultry litter, green
leaves/vines, saw dust etc. was done
outside the homestead. Cutting and
mixing of materials were performed
in the home. Both male and female
members participated in different
activities. Sometimes children also
took part in some activities. The
female members took part in the activities which were mostly performed
inside the homestead, like collection
of cowdung, water and ash, chopping
of water hyacinth, collection of green
leaves/vines, etc. Collection of Tricho
leachate and selling it is mostly done
by the female members. By using the
Tricho-compost, famers using less
chemical fertilizer and increasing
bio-diversity. Processing of vegetables
was done by females and marketing by
males. Production of Tricho-compost in
the factory was mostly done by female
workers. The interviewees reported an
increase in income, improved family
relationships, more happiness and a
more prosperous life. With Trichoderma (IPM package) there are more opportunities to improve socio-economic
condition.

Nepal
In Nepal, the major thrust has been
to develop and test IPM packages for
high value vegetable crops. Research
activities included on-farm field
experiments on pest management component and developing IPM packages
for important vegetable crops; tomato,
eggplant, cauliflower, cucumber and
bitter gourd. Experiments were laid
out at Lalitpur, Kaski, Rupandehi and
Palpa districts.

•

Different components of IPM
packages were verified in two
districts (Kaski and Lalitpur) in
mid-hill region of Nepal on three
vegetable crops (cucumber, tomato, and cauliflower),one vegetable

Bitter Gourd
IPM Package for bitter gourd
in Rupandehi district
The IPM package consisting of Compost (Farm yard manure): 10.0kg,
Nitro fix: 32.0g, P-sol-B: 56g, K-sol-B:
84.0g, Agri-VAM: 44.0g, Trichoderma
viride: 46.6g, Trichoderma harzianum:
46.6g, Pseudomonas fluorescens: 94.0g,
Metarhizium anisoplae: 94.0g, Paecilomyces sp.: 94.0g, Bacillus subtilis:
18.6g increased in yield by 85.45 kg as
compared to farmer’s practice.

Cucumber
Demonstration of IPM
Package on Cucumber var.
Bhaktapur Local in Kaski
district
Yield of cucumber var. Bhaktapur
Local increased by 135 kg due to IPM
package as compared to Farmers’
practice. The economic return from
IPM package was $ 56.84 more from
cucumber var. Bhaktapur Local as
compared to farmer’s practice.

Tomato
Tomato IPM package
development
Tomato trials conducted in two different geographical regions:

1.
2.

Open Fields in Terai (Rupandehi
District)
Plastic tunnels in Mid-Hills
(Kaski,Lalitpur and Kavre Districts)

The IPM package consisting of Compost (FYM):13.5 Kg, Nitro fix:22g, Psol-B:20g, K-sol-B:54g, Agri-VAM:20g,
Trichoderma viride: 10g, Trichoderma
harzianum: 10g, Pseudomonas fluorescens: 20g, Metarhizium anisoplae: 20g,
Paecilomycles spp.: 20g, Bacillus subtilis: 26g applied to tomato var. Laxmi

5005 increased in yield by 26.96 kg as
compared to farmer’s practice.

Cauliflower

Tomato
IPM package for tomato

The IPM package consisting of
Compost (FYM): 27.0kg, Nitro fix:
36.0g, P-sol-B: 88.0g, K-sol-B: 88.0g,
Agri-VAM: 88.0g T. viride: 13.4g,
T. harzianum: 13.4g, P. fluorescens:
26.6g, Metarhizium anisoplae: 26.6g,
Paecilomycles spp.: 26.6g, B. subtilis:
54.0g applied to cauliflower var. Snow
Mystic increased in yield by 13.94 kg
as compared to farmer’s practice

Use of high yielding resistant/tolerant
varieties (US 1080 ); seed treatment
with T. viride and P. fluorescens (5 g/
kg of seeds), soil treatment with neem
cake (200 kg/hectare), seedlings treatment with T. viride and P. fluorescens
(10 g/liter of water), pheromone traps
for monitoring and mass trapping of
Helicoverpa armigera (10-20 traps/
hectare), yellow sticky traps for
monitoring and mass trapping of
whiteflies, aphids, jassids (20 traps/
hectare), bio-pesticides such as neem
formulation, B. bassiana and NPV-H,
and need-based use of green label safe
pesticides.

Coffee
Coffee IPM package
development

Evaluation of biofertilizers and
biopesticides on cauliflower

Application of bio-fertilizers and biopesticides for coffee Arabica increased
by 20.81 kg/5 plants as compared to
farmer’s practice.

India
TERI

In the 2012-13 cropping season, 50
IPM trials were conducted at Utter
Pradesh., Andhra Pradesh, and
Karnataka. Thirty-three trials were
carried out in Utter Pradesh (okra5, tomato-5, brinjal-8, pumpkin-4,
bottlegourd-4, cabbage-4, and
cauliflower-3) and 17 trials were
carried out in Andhra Pradesh and
Karnataka (okra- 5, tomato-6, and
brinjal-6). In North India, 31.2 acres
were covered, and in the South, 13.0
acres.

Okra
Okra IPM package
With the use of high yielding and
disease resistant varieties such as
Arka Anamika; seed treatment with
T. viride and P. fluorescens (10 g /kg);
soil treatment with neem cake (200 kg/
ha); setting up pheromone and yellow
sticky traps for monitoring and mass
trapping of Earias vitella, whiteflies,
aphids and jassids; application of biopesticides such as neem, Beauveria
bassiana formulation and NPV-H;
and need based use of green label safe
pesticides.

IPM component development
for cabbage
Use of high yielding / tolerant
varieties (Trimbak/ BC 90/Girija),
seed treatment with T. viride and P.
fluorescens @ 5 g /kg, soil treatment
with neem cake @ 200 kg per hectare,
yellow sticky traps for monitoring and
mass trapping of whiteflies, aphids,
jassids @ 20 /hectare, bio-pesticides
such as neem formulation, B. bassiana
formulation, and need based use of
green label safe pesticides
Farmers practice for vegetable
cultivation:
•

No use of resistance/ tolerant
varieties

Eggplant

•

No seed treatment with biocontrol
agents

IPM package for eggplant

•

No soil biopesticide treatment,
only chemical treatment phorate,
carbofuran or chlorpyriphos

•

No use of pheromone trap and
yellow sticky traps

•

Used only chemical pesticides

Use of high yielding and tolerant/
resistant varieties (Improved
Navkiran/ Chhaya), seed treatment
with T. viride + P. fluorescens, soil
incorporation of neem cake @ 200
kg/hectare, seedling treatment with
T. viride + P. fluorescens @10 g/l,
monitoring and mass trapping of
Leucinodes with the help of pheromone
traps @ 10-20 traps/ hectare, yellow
sticky traps for monitoring and mass
trapping of sucking pests, application
of neem and Beauveria formulation
for insect pest management, clipping
of affected shoots and fruits, and
need based spray of eco-friendly
insecticides/fungicide.

Cucurbits
IPM technology;Bottle gourd
and Pumpkin
Use of high yielding and disease
resistant/tolerant varieties (Pratima,
Chakor), seed treatment with
Trichoderma and Pseudomonas
@10 g/kg, soil treatment with neem
cake @250kg/h, pheromone traps
for monitoring and mass trapping
of fruit fly- Bactrocera cucurbitae,
yellow sticky traps for monitoring and
mass trapping of sucking pests viz.
whiteflies, aphids and jassids and leaf
miner adults, bio-pesticides such as
neem formulation, Bt formulation, and
Beauveria formulation,and need-based
use of safe chemicals.

Cabbage and cauliflower

In general, by adopting IPM packages
in vegetable production, farmers saw
an increase in yield with reduced input
cost.

TNAU
IPM packages for vegetable crops with
special emphasis on biocontrol were
field tested during 2012-2013. Seven
IPM farmers’ participatory research
experiments (one each in tomato,
onion, pepper, pumpkin, bottle gourd,
snake gourd and bitter gourd) were
conducted in different vegetable crops
to evaluate and popularize the IPM
package developed. IPM plots recorded
less incidences of pests compared
to farmer’s practice coupled with
higher yield and benefit cost ratio.
Three trials on IPM in gourds were
conducted.
•

The packages for onion, brinjal,
okra and tomato IPM were
demonstrated to vegetable
growers under IPM – Innovation
Lab program in different districts
(Coimbatore, Erode, Tirupur,
Trichy, Perambalur, Villupuram,
Madurai, Dharmapuri, and
Dindigul).

•

Knowledge on pheromone
technology (for Helicoverpa,
Spodoptera, Bactocera and
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growers under IPM IL during
Rabi 2012-13 at Padalur of
Perambalur district and Kolakudi
of Trichy district in one acre plot
and compared with the farmer’s
practice. The IPM plots recorded
fewer instances of thrips, basal
rot, purple blotch, leaf miner and
cutworm as compared to farmer’s
practice coupled with higher bulb
yield and cost benefit ratio.

Leucinodes) was improved among
farmers. Farmers were able to
take timely plant protection
measures based on monitoring
through trap catches.
•

Farmers’ awareness program on
ecofriendly approaches in pest
management’ was conducted at
Oddanchathiram. Students were
exposed to different components
of vegetable IPM. In total, 378
(350 male and 28 female) farmers
attended.

•

Two IPM awareness programs
with special emphasis on
phytonematodes’ have been
organized at TNAU, Coimbatore
for farmers and extension
functionaries. In total, 50
participants comprising of 36
male and 14 female attended.

•

Diagnostic field visits (204) were
made to solve pest, disease and
nematode problems of vegetable
crops. More than 850 farmers
visted the Institute for pest
management query, and the
Institute received about 690
phone calls.

•

•

•

•
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Field Days were organized to
popularize vegetable IPM in
different districts of Tamil Nadu.
Exhibitions, demonstrations,
special lectures, scientist-farmer
interactions were organized and
distribution of bio-pesticides
and IPM pamphlets to vegetable
growers were carried out during
these occasions. In addition,
popularization of vegetable
IPM technology was made
through seminars organized by
Department of Agriculture and
Horticulture and private agencies.
Radio talks on ‘Integrated
pest, disease and nematode
management in vegetables’
through All India Radio,
Coimbatore, Tamil Nadu were
organized.
USAID IPM IL sponsored an
international workshop on
Production of Biocontrol agents
(Pseudomonas and Trichoderma)
at TNAU, Coimbatore, Jan 28
— Feb 1, 2013. Seven scientists
from Senegal, Guatemala, Ghana,
Honduras and Kenya and nine
Indian participants attended the
workshop.
An IPM module on onion (both
bulb planted and transplanted
onions) developed at this Institute
was demonstrated to onion

•

Field days and exhibitions were
organized at Chettikulam road in
Perambalur district to popularize
IPM module among the vegetable
growers. Method demonstrations,
scientists-farmers interaction,
distribution of bio-pesticides,
pheromone traps, yellow sticky
traps and onion IPM pamphlets to
vegetable growers were organized
on the occasion.

Onion
A demonstration trial to evaluate
the efficacy of onion IPM was carried
out at Padalur village in Perambalur
district during Rabi 2012-13 with
the onion variety Co 4. The trial
was conducted in an area of 0.4 ha
(one acre) and the IPM package was
compared with the farmers’ practice
IPM package
•

Selection of healthy onion seed
bulbs

•

Bulb treatment - P. fluorescens (5
g/kg) + T. viride (5 g/kg)

•

Soil application of P. fluorescens
(1.25 kg/ha) + T. viride (1.25
kg/ha) + VAM (12.5 kg/ha) +
Azophos (4 kg/ha) + Neem cake
(250 kg/ha)

Tebuconazole (1.5 ml/lit)/
Mancozeb (2 g/lit)/ Zineb (2 g/lit)
The results revealed that the mean
onion thrips population in IPM
plot was 7.28/plant as compared
to 17.83/plant in farmers’ practice.
Incidence of leaf miner decreased in
IPM plots (8.65%) as compared with
farmers’ practice (20.46%). Cutworm
incidence was minimal, and it was
1.38 percent in IPM plot as compared
to 4.15 percent in farmers’ practice.
With respect to diseases, basal rot
incidence was less in IPM plot (1.92%)
as compared to 5.36% in farmers’
practice. The severity of purple
blotch in IPM plot was less (16.70%)
as compared to farmers’ practice
(57.80%). The bulb yield in IPM plot
was 12.57t/ha coupled with higher C:B
(1:4.32) as compared to 8.76 t/ha of
bulb yield/ha with a cost benefit ratio
of 1 : 3.17 in farmers’ practice.
Evaluation of IPM module for
transplanted onion
A trial to evaluate IPM module
for transplanted onion (CO 5) was
initiated in Farmers’ holding (Th.
Kathiresan) at Kolakudi village in
Musiri Taluk of Trichy Dist. during
Rabi 2012 with similar module
commencing from seed treatment in
nursery. Transplanting was taken up
on 25.12.2012. The experiment was
carried out in area of 0.2 ha for IPM
and 0.2 Ha for farmers’ practice plots
with the following treatments.
IPM Module
•

Seed treatment with P. fluorescens
(5 g/kg) + T. viride (5 g/kg)

•

Seedling root dip with P.
fluorescens (10 g/lit)

•

Application of T. viride (5g/m2)
and P. fluorescens (5g/m2) in the
nursery bed

•

Soil application of P. fluorescens
(1.25 kg/ha) + T. viride (1.25
kg/ha) + VAM (12.5 kg/ha) +
Azophos (4 kg/ha) + Neem cake
(250 kg/ha)

•

Growing maize as border crop

•

Installation of yellow sticky traps
12/ha

•

Installation of pheromone traps
(S. litura) 12/ha

•

Spraying of P. fluorescens (5 g/lit)+
B. bassiana (10 g/lit) on 30 DAP

•

•

Spraying of Azadirachtin 1 % (2
ml/lt) on 40 DAP

Growing maize as border / barrier
crop

•

•

Need-based application of
Profenophos (2 ml/lit) or
Dimethoate (2ml/lit) or Triazophos
(2ml/lit) for thrips/leaf miner/
cutworm management.

Installation of yellow sticky traps
12/ha

•

Installation of pheromone traps
(S. litura) 12/ha

•

Spraying of P. fluorescens (5 g/lit)+
B. bassiana (10 g/lit) on 30 DAP

•

Need-based application of

•

Spraying of Azadirachtin 1 % (2
ml/lt) on 40 DAP

•

Need based application of
Profenophos (2 ml/lit) or
Triazophos (2ml/lit) for thrips/
leaf miner/cutworm management.
NBA of Tebuconazole (1.5 ml/lit)/
Mancozeb (2 g/lit)/ Zineb (2 g/lit)

Farmers’ Practice
The results revealed that the mean
onion thrips population in IPM plot
was 5.08/plant as compared to 11.23/
plant in farmers’ practice. Incidence
of leaf miner was observed less
in IPM plot (3.45%) compared to
farmer’s practice (9.87%). Cutworm
incidence was minimum, and it was
1.65 percent in IPM plot as compared
to 3.29 percent in farmers’ practice.
With respect to diseases, basal rot
incidence was less in IPM plot (1.06%)
as compared to 3.90% in farmers’
practice. There was no incidence of
purple blotch in the trial plot. The
bulb yield in IPM plot was 9.75t/ha
coupled with higher C:B (1:9.33) as
compared to 8.25 t/ha of bulb yield/
ha with a cost benefit ratio of 1:8.50 in
farmers’ practice (Table 2).

along irrigation channels
•

Installation of Helicoverpa /
Spodoptera pheromone traps @12
/ha

•

Installation of yellow sticky traps
12/ha

•

Spraying neem formulations

•

Need based application of ecofriendly insecticides / fungicides/
nematicides

The results revealed that the mean
thrips population in IPM plot was
3.12/leaf as compared to 6.78/leaf
in farmers’ practice. The incidence
of fruit borer was less in IPM plot
(1.56%) as compared to farmer’s
practice (4.37%). Mean Yellow mite
incidence was found to be 2.18/leaf in
IPM plot as compared to 5.81/leaf in
farmers’ practice.
With respect to diseases, incidence
of damping off was less in IPM plot
(2.3%) as compared to 8.9% in farmers’
practice. The severity of leaf spot in
IPM plot was found lesser (10.2 PDI)
as compared to farmer’s practice (24.2
PDI). The severity of powdery mildew

Table 2. Evaluation of Onion IPM module at Kolakudi, Musiri taluk, Trichy district
Treatment

Thrips Population
(no./plant)

Leaf miner
damage (%)

Cut worm
damage (%)

Basal rot
(%)

Bulb yield
(t/ha)

C:B

IPM

5.08
(-54.76)

3.45
(-65.05)

1.65
(-49.84)

1.06
(-72.82)

9.75
(+18.18)

1:9.33

Farmer’s
practice

11.23

9.87

3.29

3.90

8.25

1:8.50

(Figures in parentheses denote per cent decrease / increase over farmer’s practice)

Pepper
Pepper IPM research trial
•

Seed treatment with T. viride @
5g/kg and P. fluorescens @ 5g/kg of
seeds and application of T. viride
(5g/m2) and P. fluorescens (5g/
m2) in the nursery bed.

•

Growing castor as border(trap)
crop

•

Application of neem cake @ 250
kg/ha along with of P. fluorescens
@ 1.25 kg/ha + T. viride @ 1.25
kg/ha.

•

Selection of good and virus disease
free seedlings for planting

•

Rouging out of virus infected
plants upto 45 days of
transplanting

•

Growing marigolds as a trap crop

was observed to an extent of 21.8 % in
IPM plot as against 36.8 % in farmer’s
practice. Occurrence of fruit rot was
also noticed in the experimental plot
with a minimum of 3.6% in IPM plot
as against the maximum of 6.5% in
farmer’s practice. The green chili
fruit yield in IPM plot was 29.16 t/ha
coupled with higher C:B (1:2.60) as
compared to 23.79 t/ha with a cost benefit ratio of 1:2.13 in farmers’ practice.

Bitter Gourd
Bitter Gourd IPM trial
One IPM farmer participatory
research trial was conducted at Coimbatore (Table 3).
IPM module
• Soil application of neem cake @
250kg/ha
• Soil application of P. fluorescens @
2.5kg/ha

Table 3. Pest incidence, yield and
economics in IPM and FP fields of bitter
gourd trial in Coimbatore district, Tamil
Nadu during 2012-13
Parameter

IPM

FP

Leaf miner (% damage)

3.6

8.8

Leafhopper (no./plant)

2.4

7.4

Whitefly(no./plant)

1.1

2.7

Fruitfly (% affected
fruits)

Stray

Stray

M. incognita population / 250 ml soil

120

359

Nematode gall index

1

5

Virus incidence (Poty
/ Gemini / CMV) (%
Infection)

2.3

3.8

Downy mildew (PDI)

Trace

Trace

Number of chemical
sprays

1

7

Ecofriendly biopesticides sprays

2

0

Yield (t/ha)

15.6

13.3

C:B ratio

1:1.8

1: 1.53

• Soil application of T. viride @
2.5kg/ha
• Installation of yellow sticky traps
• Setting up of pheromone traps
• Application of botanical pesticide
(neem formulations)
• Release of biocontrol agents
(Trichogramma, Chrysoperla)
• Need based application of insecticide / acaricide / fungicide

Bottle Gourd
Bottle Gourd IPM trial
IPM module
• Soil application of neem cake @
250kg/ha
• Soil application of P. fluorescens @
2.5kg/ha
• Soil application of T. viride @
2.5kg/ha
• Installation of Yellow sticky traps
• Setting up of pheromone traps
• Application of botanical pesticide
(neem formulations)
• Release of biocontrol agents
(Trichogramma, Chrysoperla)
• Need based application of insecticide / acaricide / fungicide

Snake Gourd
Snake Gourd IPM trial
IPM module
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•

Soil application of neem cake @
250kg/ha

•

Soil application of Pseudomonas
fluorescens @ 2.5kg/ha

•

Soil application of Trichodema
viride @ 2.5kg/ha

IPM module
•

Seed treatment with P. fluorescens @ 10g/kg of seeds

•

Nursery application with T. viride
and P. fluorescens

•

Application of neem cake @ 250kg/
ha

•

Installation of yellow sticky traps

•

Setup pheromone traps

•

•

Application of botanical pesticide
(neem formulations)

Soil application of P. fluorescens @
2.5kg/ha

•

•

Release of biocontrol agents
(Trichogramma, Chrysoperla)

Selection of good and virus disease
free seedlings for planting

•

•

Need based application of insecticide / acaricide / fungicide

Roguing out of virus infected
plants upto 45 days of
transplanting

Farmers’ Practice
There was significant improvement
in yield in IPM module adopted plots
owing to considerable pest suppression, disease and root knot nematode
incidence compared to farmers’ practice. Hence it is concluded that IPM
packages adopted under IPM IL is
effective in the suppression of pest and
disease and to enhance the fruit yield
of snake gourd (Table 4).

Tomato

Setting up of Helicoverpa /
Spodoptera pheromone traps @ 12
numbers / ha

•

Release of Trichogramma chilonis
@ 50000/ha

•

Installation of yellow sticky traps

•

Spraying neem formulations /
neem seed kernel extract

•

Need-based application of
nematicide/insecticides/fungicide

Farmers’ Practice

Tomato IPM trials under
polyhouse conditions
One IPM farmer participatory
research trial was conducted.
Table 4. Pest incidence, yield and
economics in IPM and FP fields of snake
gourd trial in Thaliyur, Coimbatore
district, Tamil Nadu during 2012-13
Parameter

IPM

FP

Leaf miner (% damage)

8.9

23.6

Whitefly(no./plant)

2.1

4.6

Semilopper (% leaf
damage)

9.6

28.9

Fruitfly (% affected
fruits)

9.8

38.7

Virus (Poty / Gemini) % infected plants

5.2

6.1

M. incognita population /250 ml soil

195

386

Female with egg
masses/g root

2

5

Nematode gall index

1

5

Number of chemical
sprays

2

8

Ecofriendly biopesticides sprays

2

0

Yield (t/ha)

12.5

10.4

C:B ratio

1:1.95

1: 1.26
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The results revealed that the mean
population of sucking pests in the
IPM plot was lower than the farmers’
practice. Incidence of leaf miner was
observed to be lower in the IPM plot
(12.3%) than in the farmers’ practice
(39.6%). Nematode severity was found
to be lower in IPM plots than farmers’
practice. Leaf curl virus incidence was
lower in the IPM plot (2.3%) than the
farmers’ practice (6.5%). The adoption
of IPM technology in polyhouse tomato
resulted in a reduction in the number
of chemical sprays from 12 in farmers’
practice fields to 3 in the IPM plot. The
crop yield in the IPM plot was 52.30t/
ha with a C:B of 1:2.04 compared with
the farmers’ practice yield of 42.57 t/
ha and C:B of 1:1.86.
Larval population of S. litura was 1.3
per plant in IPM plots when compared
to 4.1 per plant in regular farmers
practice plots. Similarly population
of H. armigera was found to be 2.5
to 6.6 in IPM and Farmers practice
respectively. Less damage of serpentine leaf miner was recorded in IPM
plots (7.9%) as against 26.8 per cent
in non IPM plots. A steady decline in
nematode population was observed
in IPM module plots compared to
farmers practice. The gall index in
IPM adopted plot was two as against

five in farmers’ practices. The IPM plot
registered a higher fruit yield (30.62 t/
ha) compared to farmers’ practice (23.6
t/ha).
Other Activities
Observations were made on cuelure
trap catches of fruit flies. The result
revealed the presence of B. cucurbitae
only. Its maximum count was recorded
during 19th SMW 8.1in 5th (second
week of May 2013) followed by 20 and
21st SMWs (third and fourth weeks of
May 2013) respectively when compared to 0.9 in the fourth week of June
2013 (26th SMW).
Screening of Yellow Vein Mosaic
Virus incidence in okra
Among 11 okra germplasm lines, the
following three lines [AE 64 (Var 104),
AE 65 (Var 105) and AE 66 (Var 105)]
were identified as resistant sources to
Yellow Vein Mosaic Virus and crosses
were made as donor parents for
hybridization program.
Parasitoids of Maruca vitrata
Parasitization by different parasitoid
complex of M. vitrata on lablab plants
was recorded under field conditions.
(Table 6) Among three parasitoids, the
parasitism of Bassus sp. on M. vitrata
larvae was maximum (6.2%) in lablab
followed by Trathala flavoorbitalis (4.0
%) and the total parasitism was 11.9
per cent. Occurrence of Phanerotoma
hendecasisella was first time reported
from Tamil Nadu, India.

BCRL
A retail market for onions produced by small farmers
Two farmers’ cooperatives – Sidhi
Vinayaka Agrotech Pune and Jain
irrigations – were approached with
the scheme to operate this program
in 100 acres of cultivation. The
farmers identified to participate in this
program are landholders cultivating
an area between 0.5 acre to 2.0 acres.
These growers possess some awareness of the deteriorating environment,
pest resurgence and resistance, and
high cost of their plant protection
practices due to indiscriminate use of
pesticides. They are also keen to adopt
new technologies that can result in a
higher price for their produce. Retail
chains like Bharti-Walmart and First
Agro have been approached to display
the product on their shelves. They are
ready to procure the produce and place
it in a distinctive shelf provided the
product has distinguishing features
and carries the brand name. To display

such produce may initially cost a high
price. But owing to enhanced features
of produce, there is a possibility that
the product can be sold at a premium
price.

leaf spot due to purple blotch were
42.33% less in IPM plot.

Though the above model was hypothesized, its high cost of operation is
a constraint for its implementation.
Therefore a scaled-down model of the
same was implemented in an area of
25 acres.

Grub X, granular formulation of
Metarhizium anisopliae, was used to
manage onion thrips (Thrips tabaci)
in soil. MycoJal oil formulation of B.
bassiana was used to control thrips
during the early stages of crop, the
canopy being a favorable micro-habitat
for the entomo-fungus to act. In later
stages of the crop, LASTRAW, an
organic salt, was sprayed to suppress
adult and nymph stages of thrips. Blue
sticky traps were installed to monitor
thrips population. It was observed that
the ETL of thrips was observed as 30/
plant to take up chemical spray for
control. In IPM plots the population of
thrips was suppressed 39.30% higher
than non IPM plots. Post 90 days of
treatment population was observed
above ETL hence a spray of chemicals
was taken along with organic salt in
IPM plots.

Table 5. Larval parasitism of
M. vitrata on lablab during 2012-13
Parasitoid

Percent parasitization

Bassus sp.

6.2

Trathala flavoorbitalis

4.0

Phanerotoma hendecasisella

1.7

Total parasitism

11.9

*Mean of 12 months of observation

Lab analysis and standardization of new IPM techniques:
Samples were collected from Directorate of Onion and Garlic Research,
Rajgurunagar, Pune and strains of
pathogens Fusarium, purple blotch,
pink root and Stemiphyllum were
isolated. As it is useful to test the
present strain of commercial product
against the region specific pathogen
strain, bio-efficacy of Niprot (Trichoderma viride and T. harzianum) and
SuMona (P. fluorescens) were evaluated in vitro by dual culture technique.
It was observed that Niprot (Trichoderma viride) could inhibit most of
the pathogens with mycoparasitism
as high as 92.27%. The maximum
number of pathogens are suppressed
by this bioagent, hence it was selected
for further trials.
It was observed that in Trichoderma
treated pots, there was no increase in
fungal pathogen population as seen in
chemical and check pots. Therefore T.
viride was observed to suppress soil
borne fungal pathogen of onion.

In-house plot trials
Two plots of 30 x 40ft on the BCRL
campus served as IPM and Non IPM
plots, and the impact of the treatment was evaluated 60 days after
transplantation. It was noted that the
population of microbial antagonists
have increased 102, while there was no
increase in Non-IPM plots. Plant emergence was marginally higher (12.18%)
in IPM plots. The suppression of thrips
by use of biopesticides was noted to
be higher by 71.42% in IPM plots, and

Management of thrips using
biopesticides:

Management of soil-borne diseases
using biopesticides
In rabi crop, purple blotch caused by
Alternaria pori was observed. For the
management of other soil pathogen T.
viride was applied pre-transplanting.
To induce systemic resistance in
plants P. fluorescens was applied.
Sampling was done at 5 spots per acre.
Disease incidence at this time of the
year ranged between 12.76 to 21.48%
where as in control plot, it reached a
maximum of 14.22%.
An extrapolated yield based on 20 randomly selected spots each of 1 sq.mt
showed that in IPM plots, the yield
scored up to 29.2MT/acre, whereas in
non-IPM plot, it was only 25MT/acre.

Field day
The output of the IPM demonstration
over four acres and its comparison
with non-IPM plot was presented
in a well organised field day. This
was attended by 30 farmers and two
agridealers.
The two agridealers confirmed that
they would be stocking the IPM inputs
in their shops. This was further
adopted in 35 acres of onion field. In
2013, farmers from approximately
3000 acres have committed to practice
IPM, ensuring yield by managing pests
and diseases of onion crop.
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ecologically-based
participatory IPM for

Southeast Asia

regional program: cambodia | indonesia | philippines
Principal Investigator: Michael Hammig,
Clemson University
Collaborators: Merle Shepard, Gerry Carner, Guido Schnabel,
Eric Benson (Clemson University) | Indonesia — Aunu Rauf, Dan
Sembel | Philippines — Hermie Rapusas | Cambodia — Ngin Chhay
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Southeast Asia
program summary

C

lemson scientists traveled to Indonesia, the
Philippines, and Cambodia to meet with
collaborators and visit farmer fields where
IPM tactics were being practiced. A plant pest
diagnostics workshop was held in Cambodia
for farmers and agricultural field staff from
the government and NGOs. This workshop
was supported in part by the USAID/Cambodia HARVEST project. Workshop presenters
included scientists from the Philippines and
Indonesia. Sixty-seven participants from Cambodia attended the workshop. Three collaborators from the Cambodian General Directorate
for Agriculture participated in the annual IPM
short course given at Michigan State University. Their attendance was facilitated by the
IPM Innovation Lab project, but expenses were
paid by Cambodia HARVEST. Two regional
workshops were held during the year, one in
October in Cambodia and another in Indonesia. In both cases, collaborators from all countries involved in the regional project attended.
They presented details of on-going research,
training activities and plans for next steps in
the project. The IPM and Biodiversity Symposium held in Manado, Indonesia in July was
attended by scientists from many countries
who shared insights into issues pertaining to
the interface between agricultural production
systems and biodiversity preservation, both of
which are essential to a sustainable future. Results of IPM field research were disseminated
through farmer training and mass media in
several areas. Production and distribution of
biopesticides has increased.
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Philippines
Philippine Rice
Research Institute
Effect of Straw Mulch on
the Population of Weed and
Natural Enemies of Insects
Pests of Onion
Onion (Allium cepa Linn.) is a highvalue crop grown in the Philippines,
providing 128,387.23 metric tons from
an area of 14,641 hectares in year
2011. The use of rice straw in combination with stale seedbed technique is
one of the pest management options in
onion production. These tactics offer a
number of advantages including weed
control, preservation of soil moisture,
prevention of soil erosion, reduction of
fertilizer leaching, provision of good
habitat for some natural enemies and,
most importantly, an increase in crop
yield.
The number of natural enemies (predators and parasitoids) recorded in the
rice straw mulch was higher than no
rice straw mulch treatments. Spiders

Oligosita, Cotesia, Table 1. Net income derived from onion production in Bunol,
Tetratichus,
Guimba, NuevaEcija. 2013 Dry Season.
Trichograma,
Treatments
Gross InProduction Cost Net Income Increase in
Baeussp, Gonatocome (Ton/
(Ton/ha)
(Php)
Net Income
ha)
cerus, Psilopa,
Elasmus, and
VAM + Tricho800,000
58,562
741,438
28%
derma sp.
Anagrus. Vespa.
Common ants,
Farmers’ Practice
688,000
106,723
581,277
Solenopsis
germinata and
Paratrechina
The effect of pre-harvest application of
sp. (Formicidae)
VAM and Trichoderma on the shelf life
were observed, and field cricket,
of onion was studied from December
Plebeiogryllus plebejus (Grylidae) were
2012 to September 2013 in Bunol,
collected. The common pests collected
Guimba, NuevaEcija. Disease inciwere cutworm larvae, leafminers,
dence and disease severity was low on
thrips and leafhoppers.
the VAM + Trichoderma treated plots.
The population data showed that there
Yield was recorded at 50 tons/ha on
were rich communities of natural enethe plot treated with VAM + Trichomies in rice straw mulch as compared
derma, while the farmers’ practice plot
with plots with no rice straw mulch.
had 43 tons/ha.
There was a lower weed density and
weed weight in rice straw mulch as
compared to no-rice-straw mulch, and
a lower frequency of herbicides application and hand weeding in rice straw
mulch. The yield of onion in rice straw
mulch and no-rice-straw mulch had
significant difference in the yield (2013
DS). Yield of onion in rice straw mulch
was higher by 25.14% than no-ricestraw mulch.

Management of the common
cutworm, Spodoptera litura
with pheromones and Nucleopolyhedrovirus (NPV) in Onion
Spodoptera litura is an important
insect pest of onion and other vegetables in Central Luzon, Philippines.
Figure 1. Spider (Pardosa pseudoannulata)
were the dominant predator, and
Pardosa pseudoannulata was the
dominant species (Figure 1), followed
by Callitrichia formosana (Figure

Figure 2. Spider (Callitrichia formosana).
2). Other predators included earwigs, Philonthus sp., Latrobiumsp,
Euborellia sp. and Neobisnius sp.
(Staphylidae). Ground beetle, Carabidae sp. and Chlaenius sp.(Carabidae)
and Anthocoridae sp. There was a low
population of parasitoid species within
the following genera: Telenomus,
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Pheromone traps for S. litura were
set up in Guimba, San Francisco1 and
San Francisco2, Sto. Domingo, Nueva
Ecija. Peaks in the number of male
moths captured were recorded 55 days
after transplanting (DAT) in Guimba.
There were three peaks in male moth
captures recorded in San Francisco1.
On the other hand, four peaks in male
moth captures were recorded in San
Francisco2. These peaks were also
used as the basis for the applications
of NPV. Application rate of NPV was
16 larval bodies per backpack sprayer.
It was found that pheromones are
an important tool in effective timing
of intervention against cutworm in
onion. In addition, NPV is an effective
biological control agent and could be
used in the intervention for cutworm
in onion.

Effect of Pre-harvest Application of VAM and Trichoderma
on the Shelf Life of Onion

Treatments with VAM + Trichoderma
increased net income 28% more than
those with the farmers’ practice plots.
This indicates that the use of the
combination of VAM + Trichoderma
can generate higher income compared
to the usual farmers’ practices. (See
Table 1.)
The incidence of onion diseases such
as damping-off, anthracnose, and bulb
rots was less on the VAM + Trichoderma sp. treated plots.
For the postharvest phase, the percentage weight loss and the occurrence of bulb rots was low on the plots
treated with VAM + Trichoderma sp.

Media Relations
The IPM Innovation Lab Project had
a pest clinic and a booth for farmers
during the PhilRice Field Day. About
two thousand and eight hundred
farmers from the different provinces in
Luzon participated in the event. Some
interested farmers were given copies
of our flyers, posters and instructional
posters for VAM, Trichoderma sp.
production and pest management in
onion.

University of the
Philippines, Los Baños
Evaluation of biological control agents and cultural
techniques for control of
insect pests and disease problems in eggplant, tomato, and
bitter gourd.
A technology demonstration was set

up in Malvar Batangas in cooperation with the SAGE (Sustainable), an
organic farming group in Batangas
with a network in CALABARZON
(Cavite, Laguna, Batangas, Rizal and
Quezon). This technology demonstration was done in close collaboration
with the Municipal Agriculture Office
of Malvar and Tanauan Batangas who
support a special group of farmers
starting to practice organic vegetable
production.
The following treatments were demonstrated in the technology demonstration plots:
•

•

Weed management – Stale bed
technique was demonstrated;
(the field was plowed and harrowed once and left for 2 weeks
to allow weeds to germinate,
then harrowed once more to
destroy the weeds). Furrowing
was done immediately after the
last harrowing and the regular
application of organic fertilizer
(vermicompost) was applied
on individual hills prior to
transplanting of the seedlings.
Mulching with rice straw was also
done to enhance weed and water
management. A non-mulched
plot was set up for comparative
purposes. Hand weeding was done
as necessary
Disease management – basal
application of VAM and Pseudomonas fluorescens was done
against soil borne pathogens.
Towards the later part of the technology demonstration, turmeric
powder was applied to stop the
impact of bacterial wilt on flowering stage of tomato plants.

•

For insect pest management – the
following treatments were applied
to specific pest and crop system:

1.

Eggplant and tomato – Trichogramma was introduced in the
treatment plots three weeks after
transplanting and every two
weeks for two months to control
lepidopterous pests, particularly
the fruit and shoot borer (FSB)
of eggplant and the tomato fruit
worm, Helicoverpa armigera
of tomato. A botanical spray
(farmers’ concoction) consisting
of Oregano, Langka (galangal)
and citronella leaves fermented
in water overnight was sprayed
every two weeks to control other
pests.

2.

Bitter gourd – the main problem
was fruit flies, and we demonstrated the use of three types

of bagging material (paper, fine
mesh screen and plastic bags).
Trichogramma and earwigs
were also released to control the
lepidopterous pests attacking the
foliage.
Technology Transfer
The technology demonstration in
Malvar Batangas was carried out
in partnership with SAGE, an NGO
for the advancement of sustainable
organic farming. This partnership
allowed the project to be showcased to
more farmers. The results showed that
insect pressure was high and needed
intervention.
In eggplant, one major problem was
the flea beetle that attacked plants
even at early seedling stage and
caused total defoliation. For fruit and
shoot borers, the cultural management
practice included regular removal
of infested shoots and fruits (during
harvest).
On the other hand, results from the
Ampalaya (Bitter gourd) experiment
showed bagging of the fruits (using
paper bags) was effective against fruit
flies. Trichogramma treated plants
also effectively controlled defoliators
that attack the leaves. Bagging the
fruits and collecting and burying the
infested ones reduced the damage due
to amplaya fruit flies.

Bacterial Wilt Management
The results of the screen house test
showed that tomato seedlings treated
with mycovam had the lowest incidence of bacterial wilt infection
(7% ) followed by turmeric and Aca-

pulco (13.3%) compared to untreated
control with 60% infection.

Field Days
The Department of Agriculture Biotech Program on developing Natural
Products distributed planting materials such as turmeric and citronella
as part of the take-home giveaways for
the day.
In addition to the on-farm technology
demonstration set up in Batangas,
the project also partnered with a
national radio program called SA
KABUKIRAN, which is anchored by a
UPLB graduate who is now connected
with one of the country’s largest radio
and tv networks, the ABS CBN. IPM is
now explained on a national radio and
TV program every weekend.

Cambodia
Vegetable Crops
Vegetables are in high demand in
Cambodia for local consumption and to
supply the tourist industry. However,
both soilborne and above ground fungi
have severely affected yields, and soilborne fungi had reduced yields by 70%.
To combat these problems, farmers
typically apply chemical fungicides
with little success.
The IPM IL- Cambodian project is
conducting field demonstrations using
Trichoderma harzianum to replace
chemicals. Experiments were conducted on crucifers, cucumber, and
tomato in three provinces: Kandal,
Kampong Cham, and Siem Reap. The

Figure 3. The project conducted two end-of-the-season field days to showcase the results
of the field trials. The picture shows the good participation of the nearby towns in coordination with the municipal agriculture offices of Tanauan and Malvar towns of the Province of
Batangas.
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incidence of club root disease in
cabbage in North Sulawesi. They also
increased the yield of the crop.
Biodiversity and IPM Workshop
In July 2013, Sam Ratulangi
University organized a four-day
workshop on Biodiversity and IPM
with over 200 registrants. Field trips
were arranged for IPM fields as well
as biodiversity hotspots in North
Sulawesi.

Institut Pertanian Bogor
Figure 4. Audience at the Pulong Pulong at Urdaneta Pangasinan
objective of this effort was to determine if T. harzianum can control
soilborne diseases and improve yields
and income for farmers.

province is shown in Figures 5-12
(next page.)
Similar results were obtained in
Battambang and Siem Provinces.

Field demonstrations of
Trichoderma

Farm level production of
Trichoderma

The demonstrations were conducted to
compare farmers’ practice – using
chemical insecticide and fungicide – to
Trichoderma treatment with no
chemical pesticide in Battambang
Province (two demonstrations), Siem
Reap Province (three demonstrations),
and Kandal Province (five
demonstrations)

Farmers in Kandal and Siem Reap
Provinces were trained for on-farm
propagation of Trichoderma. Two
farmers in each province received
this training. In each province,
farmers successfully produced 60
kg of Trichoderma for distribution
to 30-40 farmers in their respective
areas. The use of T. harzianum has
shown significant reduction of root
rot, damping off and other aerial
fungal pathogens on leafy and fruit
vegetables under field conditions. The
yield increases were 15 -25%.

The Trichoderma used in the
demonstration was prepared by
inoculating 1kg of Trichoderma per
ton of compost and incubated 1-2
weeks before application. The compost
was applied at a rate of 15t/ha before
seeding or transplanting. Urea
was applied in 4 or 5 equal weekly
applications. 20% of NPK fertilizer
was applied as basal dose, 30% applied
after 3 weeks, 30% after 4 weeks, and
another 20% applied after 5 weeks.
The chemical fungicide and biofungicide products were compared to
evaluate their efficacy in controlling
root rot, damping off, and other
aerial fungal diseases of vegetables
under farmer field conditions. These
demonstrations used both chemical
fertilizer and bio-compost to improve
the soil condition for plant growth and
reduce disease incidence.
Kandal Province results
The effect of applying Trichoderma
to control diseases and increase
the yields of French bean, yardlong
bean, tomato and cauliflower in field
experiments conducted in the Kandal
38

Plant Disease Diagnostics
Workshop for Agricultural
Advisors
This training, which took place from
April 23-26, followed a shorter version
that took place in October, 2012.
Funding from HARVEST covered
expenses for the workshop and the
trainees, with IPM IL funds covering
expenses associated the participation
of plant pathologists from Southeast
Asia.

Indonesia

Sam Ratulangi University
Control of Club Root in
Cabbage at Kumelembuay, N.
Sulawesi.
Applications of Trichoderma sp.,
lime and Plant Growth Promoting
Rhizobacteria have reduced the

Iris yellow spot virus infecting
green onion in Indonesia
Green onion (Allium fistulosum L.)
is an important vegetable crop for
small-holder farmers for domestic
consumption in Indonesia. Iris yellow
spot virus (IYSV; Bunyaviridae,
Tospovirus), transmitted by Thrips
tabaci, is an economically important
viral pathogen of bulb and seed onion
crops in many onion-growing areas of
the world. IYSV has been reported in
India and Sri Lanka. In April 2013,
symptoms suspected to be caused by
IYSV were observed on a one monthold green onion crop in a farmer’s
field in Cipendawa, Pacet, District
of Cianjur in West Java. Symptoms
consisted of elliptical to spindle-shaped
straw colored irregular chlorotic
lesions with occasional green islands
on the leaves. Approximately 25% of
the field had plants exhibiting these
symptoms.
This is the first report of IYSV
infecting onion in Indonesia. The
findings in Java underscore the
need for conducting surveys in Java
as well as other parts of the oniongrowing regions of Indonesia to gain a
better understanding of its incidence,
distribution and potential impact.

Cassava Mealybug
Cassava mealybug is a newly
introduced pest to Indonesia. Most
farmers (58.3%) said that the pestcaused damage on cassava began in
2010, others said 2011 (13.3%) and
2008 (16.7%). Farmers who mentioned
that cassava mealybug had been in
their fields since 2008 probably had it
confused with the papaya mealybug.
The latter pest arrived in Indonesia
in 2008 and caused heavy damage on
papaya, but also attacked cassava.
Most of the respondents (55%)
mentioned that yield losses caused by
the cassava mealybug were around

Farmer training on
mass-propagation of
biocontrol agents

Figure 5. French bean Disease incidence,
Kandal Province

Figure 6. Yield of French bean, Kandal Province

Figure 7. Yardlong Bean Disease Incidence,
Kandal Province

Figure 8. Yield of Yardlong Bean, Kandal Province

Figure 9. Tomato Disease Incidence
Kandal Province

Figure 10. Yield of Tomato, Kandal Province

Training on mass-production of T. harzianum was
conducted in the farmer
group Cemerlang on April
26, 2013. Training topics
included preparation of corn
media, use of plastic bags for
holding media, methods to
sterilize hands and equipment, and inoculating media
with hyphae of Trichoderma.
The IPM Innovation Lab
team provided the farmer
group with an inoculation
box, stove, gas, burner, and a
pure culture of Trichoderma.
There were 23 farmer participants (10 women) and three
extension agents. There was
also training on mass-rearing
of the parasitoid Trichogramma sp. and predatory
bug Andralus spinidens. The
training was conducted in
Padajaya on June 18, 2013,
with the participation of 11
farmers (two women). Topics
of training included preparation of rice media for rearing
rice moth, Corcyra cephalonica, and culturing the
parasitoid, Trichogramma, on
eggs of the rice moth. Rearing
of A. spinidens was done in
plastic containers.

Mobile Plant Clinics

Figure 11. Cauliflower Disease Incidence,
Kandal Province
50%. Since cassava prices were very
low, farmers did not apply insecticides
for controlling the cassava mealybug.
Some farmers cut the infested shoots
to reduce pest populations.

Response of Phenacoccus
manihoti to two cassava
varieties with different
cyanide contents
Host plant quality is a key
determinant of the development and
fecundity of herbivorous insects. The
effect of cassava varieties UJ-5 with
high cyanide (HCN > 100 ppm) and

In collaboration with the
Mobile Plant Pest and
Disease Diagnostic Clinics of
Bogor Agricultural University
(IPB) and Self-supporting
Center for Agricultural
and Rural Training/Pusat
Pelatihan Pertanian dan
Perdesaan Swadaya (P4S) “
Figure 12. Yield of Cauliflower, Kandal Province
Taruna Mekar”-Cipendawa,
the IPM Innovation Lab
Adira-1 with low cyanide (HCN =
Team conducted plant clinics for
27.5 ppm) was tested on the life
vegetable farmers. The objective was
history and life table parameters
to determine what problems farmers
of P. manihoti. It was found that
were having in their fields. The van
development time and fecundity of
was equipped with microscopes, a genP. manihoti were affected when fed
erator, and other materials necessary
on two cassava varieties. The mean
for determining pest problems.
development time of egg and nymphal
instars were significantly shorter on
UJ-5 than on Adira-1, but there was
no significant difference in female
longevity. The fecundity was much
higher on UJ-5 (361 eggs/female) as
compared to Adira-1 (274 eggs/female).

FIELD-NGO
Use of Trichoderma and VAM
on various vegetable crops
Farmer groups in the Sibolangit
area (involving farmer groups from
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Batu Layang, Puang Aja and Rumah
Pilpil villages) and farmer group in
Tangkidik village in Karo participated
in IPM activities.
Use of Trichoderma sp on Chili:
The farmer groups treated one set of
seedlings with Trichoderma and kept
the other set as control. They observed
plant height, virus disease incidence
and number of fruits in the treated
and untreated plants. (See Figure 13)
Based on this study, farmers were
convinced of the benefit of treating
seedlings with Trichoderma for better
growth of the plants.

Figure 13. The effect of Trichoderma on Chili Plant Height

Use of Trichoderma and VAM on
Citrus seedlings
The farmer group of Tangkidik treated
citrus seedlings with Trichoderma and
VAM and observed that the treated
seedlings fared better than untreated
ones (see Figure 14).
The farmer group of Tangkidik treated
citrus seedlings with Trichoderma and
VAM and observed that the treated
seedlings fared better than untreated
ones.

Figure 14. Effect of Trichoderma and VAM on Citrus Seedling.
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development and delivery of
ecologically-based IPM packages for

central
asia
regional program: tajikistan
project
country | country | country

Principal Investigator: Karim Maredia,
Michigan State University

Coordinator: Jozef Turok, Coordinator,
CGIAR/ICARDAPrincipal
Investigator:
Project Facilitation Unit, Tashkent, Uzbekistan

Collaborators:
Collaborators: Nurali Saidov and Anwar Jalilov, Tajikistan | Doug
Landis, Michigan State University | Mustapha Bohssini, ICARDA,
Syria | Megan Kennelly, Kansas State University | Tanzila Ergasheva,
Tajik Academy of Agricultural Sciences

Links with ipm il global theme projects: Naidu Rayapati,
Washington State University| Mywish Maredia and Richard Bernsten,
Michigan State University | Tanzila Ergasheva, Tajik Academy of
Agricultural Sciences | George Norton, Virginia Tech University
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programAsia
Central
program summary

O

ne of the main activities in the Tajikistan
was to establish IPM Applied Research
and Demonstration Sites for testing and evaluating the existing and new approaches and
technologies for IPM packages for wheat in
Tajikistan. The IPM packages include a range
of methods, tools, and approaches including
cultural practices, biological control agents/
products, resistant varieties, etc. The applied
IPM research and demonstration sites have
been established and implemented for wheat.
The following activities were implemented in
2012-13.
•

Develop ecologically-based IPM packages
for wheat cropping systems in Tajikistan
through collaborative research and evaluation of new technologies and approaches.

•

Disseminate IPM knowledge and packages
to farmers and students through technology transfer and outreach in collaboration
with local NGOs, universities, and government institutions.

•

Build institutional capacity through training and human resource development.
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Tajikistan
Wheat
IPM packages for wheat in
Tajikistan
Wheat is the main staple crop in Tajikistan and in the Central Asia region. A
team of scientists worked together and
established three wheat IPM applied
research and demonstration sites in
Tajikistan.
Yellow rust was observed in May-June
with up to 50% infection in susceptible
wheat varieties but little to no infection on resistant varieties. Brown rust
was apparent by mid-June in irrigated
areas and by harvest had reached a
maximum of 50% infection on susceptible local wheat varieties including
Navruz and Sharora. In contrast, the
resistant variety “Ormon” only reached
10% infection. Due to the late infection
of Brown rust and lack of progression
of Yellow rust infections, the overall
impact of these diseases on wheat
yield was minimal.
Sunn pest pressure continued to be
high in northern Tajikistan where it
is a consistent pest. While the Sunn
pest can occasionally be found in the
southern and eastern regions, populations remained quite low. In contrast,
Cereal leaf beetle was absent in the
north, but populations were moderate
to high in the southern and eastern
regions.

IPM Applied Research and
Demonstration Sites for
Wheat
North Tajikistan Site: Ujteppa
Village, Tagoyak Jamoat of the
Spitamen district of Sogd region.
This demonstration site was located
on a farm worked by Mr. Akmal Boimatov, the current local grower. On
this site focus was on the Sunn pest
(Eurygaster integriceps) and diseases
including the wheat rusts: yellow rust
(Puccinia striiformis) and brown rust
(Puccinia recondite). The key weeds in
wheat field include oat grass (Avena
fatua), shepherd’s purse (Capsella bursa-pastoris), pigweed or lambsquarters
(Chenopodium album) and Bermuda
grass (Cynodon dactylon).
The following IPM package components were compared to local farmers’

Figure 1. Farmer during the training in Hissor district.
practices in the same area:
•

Plots of 10 x 10 m planted with
a variety resistant to yellow and
brown rusts, 4 replications with
two strips of flowering plants
including coriander (Coriandrum
sativum L.), dill (Anethum graveolens L.), sweet basil (Ocimum
basilicum L.), ziziphora (Ziziphora
interrupta Juz.), marigold (Calendula officinalis L.) and winter
cress (Barbarea vulgaris) alongside the wheat plots to enhance
Sunn pest egg parasitoids.

•

Cultural practices (planting date,
seed rate, fertilizer application,
and weed control).

•

Hand collection of Sunn pest
adults for 2-3 weeks beginning
at the time of migration to wheat
fields.

Other Farmer Participants: (n=20)
Seed sowing rate: 2 kg per plot or
200 kg/ha
Farmer variety: “Ulugbek”
IPM Demonstration Variety: “Ormon”
Treatments: In the IPM practice the
wheat seeds were treated with “Vitavaks 200 FF” at 2 kg per ton wheat
seed
Yellow rust infection in May was 50%
in the Farmers Practice Plots and
5-7% in the IPM Demonstration plots.
Brown rust infection in May was low
to moderate averaging 25-30% in the
Farmers Practice Plots and 5% in the
IPM Demonstration plots. Sunn pest
pressure was high with an average of
5-8 adults and 8-10 larvae per m2 in

the Farmers Practice Plots and 3-4
adults per m2 and 4-6 larvae per m2 in
the IPM Demonstration plots in April
and May respectively.
The analysis of yield results at this
site showed that in IPM Demonstration plots the wheat yield was 48.10
kg per plot, which was 15.65 kg more
than the yield in Farmers practice
plots.
South Tajikistan: Andrevka village, Hissor district of Hissor
region
The location of demonstration site was
at the private farm of Mrs. Makhbuba
Sattorova. At this site, the focus was
on the Cereal leaf beetle (Oumela
melanopa) and diseases including the
wheat rusts: yellow rust (Puccinia
striiformis) and brown rust (Puccinia
recondite). The key weeds in wheat
field at this site include; oat grass (Avena fatua), shepherd’s purse (Capsella
bursa-pastoris), pigweed or lambsquarters (Chenopodium album) and
Bermuda grass (Cynodon dactylon).
At the demonstration site, we tested
the following IPM package components
compared to farmers’ practices in the
same area:
•

Plots of 10 x 10 m planted to
a resistant variety “Ormon” to
yellow and brown rusts, 4 reps
with two strips of flowering plants
including coriander (Coriandrum
sativum L.), dill (Anethum graveolens L.), sweet basil (Ocimum
basilicum L.), ziziphora (Ziziphora
interrupta Juz.) and marigold (Ca43

lendula officinalis L.) along side
the wheat plots to enhance Cereal
leaf beetle natural enemies.
•

•

Cultural practices (planting date,
seed rate, fertilizer application,
and weed control).
Biopesticide application as “Nim”
from China.

Other Farmer Participants: (n=20)
Seed sowing rate: 2 kg per plot or
200 kg/ha
Farmer variety: “Irishka”
IPM Demonstration Variety: “Ormon”
Treatments: In the IPM practice the
wheat seeds were treated with “Vitavaks 200 FF” at 2 kg per ton wheat
seeds
The analysis of yield result at this site
showed that in IPM demonstration
plots the wheat yield was 39.95 kg per
plot, which was 9.7 kg more than the
yield in farmers’ practice plots.
East Tajikistan: Muminabad district of Khatlon region
The location of demonstration site
was at the private farm of Mr. Haidar
Rakhimov. At this site, the focus was
on the Cereal leaf beetle (Oumela
melanopa) and diseases including the
wheat rusts: yellow rust (Puccinia
striiformis) and brown rust (Puccinia
recondite). The key weeds in wheat
field include; oat grass (Avena fatua),
shepherd’s purse (Capsella bursapastoris), pigweed or lambsquarters
(Chenopodium album) and Bermuda
grass (Cynodon dactylon).
The following IPM package components were compared to local farmers’
practices in the same area:
•

•

Plots of 10 x 10 m planted to a
resistant variety to yellow and
brown rusts, 4 reps with two
strips of flowering plants including coriander (Coriandrum sativum L.), dill (Anethum graveolens
L.), sweet basil (Ocimum basilicum L.), ziziphora (Ziziphora
interrupta Juz.) and marigold (Calendula officinalis L.) alongside
the wheat plots to enhance Cereal
leaf beetle natural enemies.
Cultural practices (planting date,
seed rate, fertilizer application,
and weed control).

Other Farmer Participants: (n=15)
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Seed sowing rate: 2 kg per plot or
200 kg/ha
Farmer variety: “Norman”
IPM Demonstration Variety:
“Ormon” Treatments: In the IPM
practice the wheat seeds were treated
with Vitavaks 200 FF” at 2 kg per ton
wheat seeds.
Yellow rust infection in May was low
to moderate averaging 40% in the
Farmer Practice Plots and 5% in the
IPM Demonstration plots. Brown rust
infection in May was low averaging
25% in the Farmers Practice Plots and
5% in the IPM Demonstration plots.
Cereal leaf beetle pressure was moderate with an average of 7-14 adults
and larvae per m2 in the Farmers
Practice Plots and 5-11/m2 in the IPM
Demonstration plots in April and May
respectively.

Technology Transfer and
Outreach
The analysis of yield results at this
site showed that in IPM Demonstration plots the wheat yield was 35.55
kg per plot, which was 8.23 kg more
compared with yield in farmers’ practice plots.
Farmers Field Schools for Wheat
One of the important objectives of
Tajikistan IPM Innovation Lab is to
transfer IPM knowledge and demonstrate existing and new IPM technologies to local farmers through Farmers
Field Schools (FFS) in collaboration
with local agriculture ministries,
NGOs, universities. To accomplish
this transfer of IPM knowledge, we
are conducting farmer field schools
(FFS) at the IPM demonstration sites.
In 2013, a total of 213 farmers were
trained in various aspects of Wheat
IPM (136 male farmers and 95 female
farmers trained).

Institutional Capacity Building
Ms. Shahlo Safarzoda from Tajikistan
is currently a graduate student in the
Department of Entomology at Michigan State University. Her research
focuses on the Biological Control of
Cereal Aphids in Michigan.
The objectives of 2013 studies included
determining if existing natural enemy
communities provide significant aphid
suppression and the relative contribution of ground versus foliar-dwelling
predator communities.

Overall, the conclusion is that both
ground-dwelling and foliar predator communities are very important
agents in suppressing cereal aphid
population growth.

Links with Global
Themes
IPVDN
During a visit to Buston region of
Tajikistan, beans (Phaseolus vulgaris)
and peas (Pisum sativum) in farmers’
fields were observed with overall
stunting of plants and severe mosaic
mottling symptoms on leaves. Leaves
with clear symptoms from five bean
and pea plants were pressed to FTA
cards and brought to Rayapati’s lab for
further analyses. Total nucleic acids
eluted from FTA cards were subjected
to RT-PCR using ‘universal’ primers
specific to the cytoplasmic inclusion body protein of potyviruses. The
amplified DNA was cloned, sequenced
and the nucleotide sequence compared with corresponding sequences
of potyviruses available in GenBank.
The results indicated the presence of
Bean common mosaic virus and Bean
yellow mosaic virus as mixed infections
in peas and beans. Since these two
viruses are spread by aphids and via
seed, the results provide avenues for
additional studies to develop strategies
for producing virus-free seed benefiting
subsistence farmers in Tajikistan.

Parthenium:
abating parthenium (Parthenium

hysterophorus L.) weed damage in eastern
africa using integrated cultural
and biological measures

project

country | country
global|program
country

Principal Investigator: Wondi Principal
Mersie, Virginia
Investigator:
State
University
Collaborators:
Host Countries: Ethiopia, Kenya, Tanzania, and Uganda
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program
Parthenium
program summary

P

arthenium (Parthenium hysterophorus L.)
surveys in Kenya, Tanzania and Uganda
were completed. A final draft of the manuscript entitled, “The Current Distribution of
Parthenium hysterophorus in East Africa” has
been submitted to a journal. In Ethiopia, hostrange tests for the stem-boring weevil (Listronotus setosipennis) was completed, and an
Environmental Assessment (EA) was submitted to the Ethiopian Government. A permit to
release this agent was received in July 2013,
and currently, we are waiting for the approval
of the EA by USAID. Permission to field release Zygogramma has been received from the
government of Ethiopa and USAID.
Five cages for rearing Zygogramma and a
nursery for parthenium were constructed at
Wollenchiti rearing and release site. Baseline data on soil seed-bank and above ground
vegetation were collected from three potential
release locations around Wollenchiti.
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Survey of Parthenium
A survey undertaken in January of
2012 has confirmed the presence of
pockets of parthenium in Eastern
Kenya. Following more fieldwork in
Kenya in January, the parthenium
localities database has been updated
and more analyses were conducted on
the regional data. In addition, data
from Uganda and Tanzania were compiled in preparation of the manuscript
on the status of parthenium in East
Africa.

were removed three days later and
released on another six plants, while
the ones with eggs were transferred
to the larval-development cage. The
plants were switched as necessary
to feed the hatching larvae until
they pupated in soil in the pots. The
pots with pupae were transferred to
the adult emergence cage. Emerging
adults were removed in the mornings
and evenings. The adult population of
Zygogramma reached 5000 by the end
of September.

Development of management
practices

Baseline data collection for
future impact assessment

The pasture-parthenium competition
research at Jijiga in eastern Ethiopia
is now complete. The data collected
will be compiled and a report will be
prepared.

Four sites, each measuring 20m x 20m,
were selected for impact assessment.
One is located within a school and
another in a farmers’ field around
Wollenchiti town. The remaining two
are found inside farmers` training
centers at Tedecha and Borchetta
Villages located at a distance of 7
km and 20 km east of Wollenchiti
respectively. Two female students from
Haramaya University took samples
for baseline data from the sites and
conducted socioeconomic surveys using
a questionnaire.

Biological control
The two bioagents, the leaf feeding
beetle (Zygogramma bicolorata) and
the stem boring weevil (Listronotus
setosipennis) are being reared under
quarantine facility at Ambo Plant
Protection Research Center. Host
range tests for both bioagents have
been completed.

Release and evaluate the
impact of approved biocontrol
agents
Clearing the bioagent rearing site
at Wollenchiti was completed soon
after the permit for Zygogramma was
granted. Construction of five breeding
cages and one nursery and the purchase of farm tools including two water
tankers was completed at the end of
January 2013. Parthenium was grown
using seeds collected in November/
December of 2012.
Rearing of the bioagents began with
two batches of mating adults that
arrived at Wollenchiti on July 17 and
August 20, 2013 respectively. Two
approaches have been used to increase
the population of adults: First, mating
adults were released inside a cage
where parthenium had been planted
on the surface. The adults laid their
eggs, and the larvae that hatched
out of the eggs were left until fully
matured. The larvae were then collected and released on potted parthenium plants with loose soil underneath
the pots for easy pupation. The second
approach involved the release of 100
adults per six parthenium plants
inside the egg-laying cage. Adults

and Conservation (IBC) visited the
rearing site at the end of September
2013 to observe the results. The
delegation saw Zygogramma feeding
on parthenium but not on the crops.

Rejuvenation of Bioagent
culture in Ethiopia
The old culture of bioagents at
Ambo was suspected of being weak
as a result of inbreeding. Ms. Sintu
Alemayhu, a staff member of Ambo
Plant Protection Research Center
in charge of the quarantine facility,
travelled to South Africa. She brought
back 200 adult Zygogramma to
rejuvenate the old culture.

Pre-release Evaluation and
limited release
The permit for Zygogramma was
granted on the condition that the
project demonstrates that the
biological control agent does not pose
any threat to crops, particularly to
Niger seed and sunflower, which
are both in the same family as
parthenium. To this effect, crops
including sunflower, Niger seed, teff
and safflower have been continuously
grown in pots and placed in the cage
containing parthenium. About 500
adults were released inside the cage
and left to breed in the presence
of both parthenium and the crops.
Experts from the Federal Ministry
of Agriculture, the Ministry of
Environment and Forest (MoEF)
and the Institute of Biodiversity
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International Plant
Diagnostic Network (IPDN):

gateway to IPM implementation
project
and enhanced
trade
country | country
global|program
country

Principal Investigator:
Principal Investigator:
Sally Miller,
The Ohio State
University
Collaborators:
Co-principal Investigators: Robert Gilbertson, UC-Davis | Timur
Momol, Carrie Harmon, and J. Xin, University of Florida
Host country collaborators: Marco Arevalo, Agroexpertos,
Guatemala | Z. Kinyua, KARI, Kenya | Mildred Ochwo-Ssemakula,
Uganda | R. Banyopadhyay, Lava Kumar, IITA, Nigeria | Fen Beed,
IITA Tanzania | S. Mohankumar and G. Karthikeyan, TNAU, India
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International Plant
Diagnostic Network
(IPDN)
program summary

I

PDN continued its efforts to build plant
disease and pest diagnostic capacity in East
Africa, West Africa, Latin America and South
Asia, in conjunction with the corresponding
regional programs. The Distance Diagnostic
and Information System-Clinic Information
Management System (DDIS-CIMS) web portal
was upgraded and new features added. However, adoption/usage of the DDIS-CIMS feature
of the portal remains low, generally in favor of
in-house data management, digital diagnosis
via email and physical sample diagnosis. Of
note are efforts of IPDN in Uganda to enhance
plant diagnostic capacity at Makerere University, train students and farmers in diagnostic
principles and techniques, and partner with
other organizations to bring plant diagnostics
to the field. Two new pospiviroids of tomato
were found in surveys in Ghana, and a first
report of a different pospiviroid found in Mali
was published. A first report of Ralstonia
solanacearum from solanaceous vegetables in
Ghana was also published. Four species of ash
weevils were detected in eggplant in Tamil
Nadu, as were parasitoids of the pod borer
Maruca vitrata. Surveys of winter vegetables
in Bogra, Bangladesh indicated significant
losses to cabbage wilt, damping off (vegetable
nurseries), and eggplant bacterial wilt. Outreach activities included a bacterial canker
workshop in Guatemala conducted through
USDA FAS, and several train-the-trainer programs and farmer field days.
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South Asia
Expansion of networks and
implementation of digital
diagnostics
At TNAU, 25 digital samples on
vegetable pest and diseases were
processed. Diagnostic field visits (204)
were made to solve pest, disease and
nematode problems on vegetable crops.
Farm advisory services were also
rendered to farmers when they visited
(856) or called (687) the Institute for
pest management queries.
At BCRL, the plan of action included
identifying the stakeholders and
training the farmers and IPM scouts
on pest and disease diagnostics of
onion crop. Due to regional differences,
the pest status varies from Tamil
Nadu, hence practices for region-specific pests were built into the current
program. Monitoring technologies
like Plant Clinics and Smartphone
technology were part of the scouting
program focusing on required timely
action. A linkage between the retailers
and traders was established to procure
the produce at premium prices. A
showcase of the same to other retailers
was also planned for sustainability
and scaling the model further. The
Plant Clinics conducted to evaluate
impact of IPM demonstration in the
trial area showed 81.81% of these were
queries related to thrips, while 45.45%
were related to purple blotch. 7% of
the clinic attendees were women and
when they filled out a questionnaire to
gauge their awareness of IPM practices for onions, they scored around
50% less than men.

Development of diagnostic
assays and protocols
Biochemical and molecular assays
were standardized for the identification of Bacillus subtilis and Pseudomonas fluorescens as biocontrol agents
for crop disease management. Pictorial
guides on onion pests, including nematodes, were prepared

Report of new diseases and
pests and develop incidence
maps
India
Parasitoids of Maruca vitrata (bean
pod borer) were recorded. Among
three parasitoids, the parasitism of
Bassus sp. was maximum (6.2%) in lab
followed by Trathala flavoorbitalis (4.0
50

%) and the total parasitism was 11.9
per cent. Occurrence of Phanerotoma
hendecasisella was reported for the
first time from Tamil Nadu, India.
Under field conditions, four ash weevil
species viz., Myllocerus subfasciatus,
M. viridanus, M. discolor and M.
maculosus were recorded on vegetable
crops.
A survey of virus diseases of vegetable
crops was conducted. Eighty-five
cucurbitaceous vegetable samples were
collected and diagnostic evaluation
was done. Most of the samples
were infected with potyviruses and
geminiviruses. Another survey of
major pests in vegetables cultivated
in polyhouses/shadenets in India was
conducted. Among 25 polyhouses
surveyed, nematodes, tomato leaf curl
and leaf miner were found to be the
major pests in tomato. Damping off
and seedling blight were observed in
vegetable nurseries raised in shade
nets.
An analysis was conducted on
Ralstonia solanacearum strains from
Tamil Nadu, India. Twenty samples
were collected from different hosts;
an eggplant sample from Nagercoil
alone showed positive reaction to R.
solanacearum in immunostrip analysis
(Agdia, Inc).
Bangladesh
A survey was conducted during early
winter (November) 2013 at Bogra to
determine the disease incidence in
seedbed nursery and early winter
crops grown in various locations
following standard procedures.
Seedling mortality in different
nurseries was high due to damping
off disease. Early cabbage production
was hampered due to wilt and 28%
mortality was recorded on average
from different fields. Bacterial wilt was
also a limiting factor for the eggplant
crop in Bogra and Rangpur.

IPM Recommendations
A pictorial guide for okra and onion
crop pests and diseases was prepared
in English and Tamil. A training
manual on diagnosis and management
of phytonematodes was prepared and
distributed to farmers and extension
functionaries.

Latin
America
Expansion of networks and
implementation of digital

diagnostics
A list of scientists and lab capacities
related to plant diagnostics in the
Central American region as part
of database for the IPDN Central
American project was prepared.

Prioritization of crops,
pathogens and pests
Clavibacter michiganensis subsp.
michiganensis (tomato bacterial
canker), Ralstonia solanacearum
(bacterial wilt), Candidatus
Liberibacter solanacearum (potato
zebra chip) and Phytophthora spp
(root rots and blights) are the most
important diseases affecting tomato,
potato and pepper in Guatemala.
Fusarium oxysporum is an important
plant pathogen in the Central
American region causing severe losses
in horticultural and fruit crops.

New diseases, pests, and
incidence maps
Agroexpertos, a HUB Lab for the
IPDN-Central America, in cooperation
with Universidad del Valle de
Guatemala has collaborated with the
IPM-Innovation Lab LAC project with
survey sampling and identification of
important diseases in tomato, pepper
and potato.
Coffee rust has become a critical
issue for the Central American coffee
industry. Marco Arevalo, Sally Miller
and Amer Fayad attended the “First
International Summit on Coffee Rust”
in Guatemala City, April 17-20, 2013.
They participated in the detection
and extension working groups, and
Miller served on two panels during the
meeting.

Training pathologists and
entomologists
A workshop on the use of real time
qPCR for detection/diagnosis of
bacterial canker (C. michiganensis
subsp. michiganensis; Cmm)
was conducted February 25-28,
2013 in collaboration with OSU,
Universidad del Valle de Guatemala
and Agroexpertos (IPDN hub lab).
Workshop goals were to 1) provide
trainees with a basic review of the
signs and symptoms of bacterial
cankered the diagnostic tools currently
available for detection of Cmm; 2)
provide trainees with advanced level
knowledge of real-time qPCR including

mechanisms of amplification, detection
chemistries and methods of data
analysis, and; 3) demonstrate the steps
involved in setting up qPCR reactions,
programming the thermocyler
and analyzing the qPCR results.
Participants (10 males, five females)
from Honduras, El Salvador and
Guatemala Ministries of Agriculture,
San Carlos University, Universidad
Landivar, and private diagnostic
labs attended. The workshop was
held in at the Universidad del Valle
in Guatemala City. Trainers were
Dr. Melanie Lewis Ivey (OSU) and
Kristen Willie (OSU/USDA-ARS). The
workshop was organized in conjunction
with, and funded by, USAID through
the USDA Foreign Agriculture Service
(FAS) in Guatemala.
A second workshop on bacterial
taxonomy was conducted in
collaboration with USDA ARS, IPDN,
Agroexpertos and the Universidad del
Valle de Guatemala. This workshop
was focused on the use of Rep-PCR
and the program CLC-Workbench and
funded by USAID/USDA FAS.

East Africa
Prioritization of crops,
pathogens and pests
Clavibacter michiganensis subsp.
michiganensis (tomato bacterial
canker), R.solanacearum (bacterial
wilt), Candidatus Liberibacter solanacearum (potato zebra chip) and Phytophthora spp (root rots and blights)
are the most important diseases
affecting tomato, potato and pepper in
Guatemala. F. oxysporum is an important plant pathogen in the Central
American region causing severe losses
in horticultural and fruit crops.

Development of Standard
Operating Procedures (SOPs)
SOPs on bacterial wilt, root knot
nematodes and Passion fruit woodiness virus have been utilized in the
provision of diagnostic services and
in scientific research and were found
to be robust and reliable. The tested
protocols are being utilized at the
laboratory to provide advisory services
to farmers. Proof reading of the shared
SOPs is progressing with a view to
making them publishable (website).
The following SOPs are going through
this process: Passion fruit woodiness
virus; Bacterial wilt (R. solanacerum);
Root knot nematodes; Onion Purple
Blotch (Alternaria porri); Fruit fly
(Bactrocera invadens); Fruit fly (Cera-

titis capitata); Onion thrips (Thrips
tabaci); Hot Pepper Viruses (main
focus: CMV); Banana Fusarium wilt/
Panama disease; Banana Bunchy top
virus disease.

IPM Recommendations
Quick reference guide materials in
the form of fact sheets and posters
were developed regarding pests and
diseases affecting the production of
tomatoes, passion fruit and onions in
Kenya, Uganda and Tanzania. Fact
sheets on the following aspects, some
of which have already been pre-tested
and utilized in training sessions with
farmers and agricultural extension
staff, are available: tomato bacterial
wilt, Tomato spotted wilt virus; tomato
root knot nematodes; Tomato yellow
leaf curl virus, tomato late blight;
Passion fruit woodiness virus; passion fruit dieback; passion fruit brown
spot; leaf miners; white fly; fruit fly;
onion thrips. Posters were developed
and presented during Kenya Agricultural Research Institute’s (KARI)
Field Day held on 14 February, 2013,
at the National Agricultural Research
Centre, Muguga South (see “Publications”, below). The number of farmers
seeking diagnostic and advisory services at the plant pathology and entomology laboratories in KARI Kabete
and also the crop protection section in
KARI Embu has increased.

West Africa
Development of diagnostic
assays and protocols

with the IPM IL Insect-Transmitted
Viruses Global Theme program.
Ralstonia solanacearum was found in
seven villages in northern (Vea, Tono,
Pwalugu), Ashanti (Agogo, Akumadan)
and Brong Ahafo (Tanoso, Tuobodom)
regions of western Ghana. The R. solanacearum strains were biovar I and
III; three of nine strains tested were
phylotype III (African origin) and six
were phylotype I (Asian origin), indicating one or more possible introductions of the latter into Ghana.
Tomato plants with symptoms of
stunted growth, leaf epinasty and
necrosis of leaf veins and stems,
similar to those caused by the pospiviroid Columnea latent viroid (CLVD),
and locally called “rasta”, were
observed in numerous fields in Agogo,
Akomadan, Toubodan and Tonoso. The
incidence of these symptoms ranged
0-15%. Mechanical inoculation tests,
RT-PCR and nucleic acid sequencing
indicated that rasta disease in Ghana
and similar symptoms in Mali are
caused by infection with one or more
pospiviroids (Potato spindle tuber
viroid (PSTVD), Tomato apical stunt
viroid (TASVD) and CLVd). Although
host range studies indicated that
these viroids only induced symptoms
in tomato, the symptomless infections detected in other hosts may
indicate the presence of symptomless
reservoirs in the field. This is the first
report of TASVd and PSTVd in Ghana.
Although the origins of these viroids
are unknown, they may have been
introduced in association with tomato
seed, and all three viroids are readily
seed-transmitted.

The general pospiviroid primers used
in RT-PCR reported in the literature
were not specific to viroids in tomato
samples from Ghana and amplified
fragments from healthy plants. The
problem was circumvented (Gilbertson lab, UC-Davis) by developing
a two-step procedure that involved
cDNA production with a general viroid
primer followed by PCR with viroidspecific primers. This assay will be
useful in further documentation of
viroids in Africa and elsewhere.

Report of new diseases and
pests and develop incidence
maps
A survey of tomato and pepper fields
was conducted from October 26 to
November 4, 2012, in Ghana for bacterial and virus diseases, in conjunction
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International Plant
Virus Disease Network
(IPVDN)
program summary

Plant virus diseases transmitted by insect vectors and through seed or germplasm remain
one of the major constraints to production of
fruits and vegetables in IPM IL countries.
The Plant Virus Disease Global Theme reports activities in thirteen countries which
are designed to be applicable locally as well as
throughout the IPM IL, in collaboration with
Regional Projects. Information is conveyed
through publications and also presentations
and posters at several symposia.
Many of the reports of virus detection and
diagnosis were conducted in host countries by
using commercially available kits and antibodies. Collaborators in over half of the host
countries have gained the capacity to perform
immunoassays and nucleic acid analysis by
polymerase chain reaction (PCR) and reverse
transcription PCR (RT-PCR), and are actively
training their students. Standard operating
procedures (SOPs) are being developed for specific viruses and for important genera. Collection of samples on membranes (FTA Cards,
absorption strips, nylon or nitrocellulose
membranes) for movement to U.S. scientists’
labs for analysis has accelerated validation of
methods including primer design.

also seed-transmitted. There are new reports
of viruses in potato, sweetpotato, tree tomato,
and melons. Weeds in several locations were
found to harbour viruses similar to those in local crops, although a begomovirus in Sida spp.
from Mali could not infect tomato.

Appraisals of virus ecology and dynamics of
aphid, whitefly and psyllid vector species and
populations were continued. Effects of IPM
packages on incidence and impact of viruses
are reported from experiments in India on
tomato, and in Guatemala on pepper, tomato,
and potato. Progress is reported on programs
to develop clean sweetpotato planting material, to reduce virus incidence and impact by
early roguing, and to select for virus resistance
in certain crops. The value of selection and
production of propagules free of virus is recognized in passionfruit and sweetpotato.

The crops in which viruses were detected and
identified were tomato, pepper, potato, sweetpotato, melon, three types of local gourds,
bean, tree tomato, passionfruit, and others
including weeds. The viruses belong to eleven
different genera, with whitefly-transmitted
begomoviruses, aphid-transmitted potyviruses,
and thrips-transmitted tospoviruses being the
most prevalent. Mechanically and seed-transmitted viruses were detected in tomato, potato
and other crops. The two viroids were found to
induce ‘rasta’ disease of tomato in Ghana are
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South Asia
Bangladesh

Identification of viruses in
vegetable crops - chili pepper,
gourds, okra
With the support of USAID Mission in Bangladesh, a small-scale
survey of vegetable fields in Jessore
region of Bangladesh was conducted
in May 2013. Virus-like symptoms
were observed on chili peppers,
bitter gourd and sweet gourd, but
not in pointed gourd. Two fields of
okra showed vein yellow mosaic
symptoms. Symptomatic samples
from chili peppers, pumpkins, mung
beans, and bitter gourd were pressed
on FTA® cards and nitrocellulose
membranes and brought to Rayapati’s lab for further processing and
testing. Total nucleic acids eluted
from FTA cards were subjected to
reverse transcription (RT)-polymerase chain reaction (PCR) or PCR
with degenerate primers specific to
a portion of the cylindrical inclusion
body protein of potyviruses, a common
region of geminiviruses, the replicase
gene of tospoviruses, and primers specific to the coat protein of Cucumber
mosaic virus. DNA fragments were
amplified only with primers specific to
geminiviruses from chili peppers and
bitter gourd. In both cases, the amplified DNA fragments were cloned separately and nucleotide sequence determined. The results indicated presence
of a geminivirus showing high similarity with Tomato leaf curl Joydebpur
virus in chili peppers. The geminivirus
sequence from bitter gourd is being
analyzed to determine its precise
identity. Symptomatic samples from
okra were not included in these tests,
since previous studies confirmed the
presence of Bhendi yellow vein mosaic
virus (Begomovirus) in infecting okra
samples from Bangladesh. Samples
from sweet gourd tested negative for
all viruses tested in our assays. We
consider these results preliminary,
and believe additional testing should
be done. Laboratories in Bangladesh
appear to have the physical facilities to
conduct virus identification tests, but
lack trained personnel.

Nepal
First documentation of viruses in
vegetable crops
With the support of USAID Mission in
Nepal, a small-scale survey of vegetable fields in Kathmandu, Surkhet,
and Nepalgunj regions of Nepal was
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Figure 1. Damaged Okra, Bangladesh
conducted in May 2013.
Samples were collected from tomato,
pepper, various types of cucumbers,
beans, yardlong beans, and several
types of gourds showing virus-like
symptoms during visits to farmers’
fields. These samples were pressed
on FTA® cards and nitrocellulose
membranes and brought to Rayapati’s
lab for further processing and testing
for different viruses as described
above. The results indicated presence of potyviruses, such as Zucchini
yellow mosaic virus in cucurbits, Chili
veinal mottle virus in pepper and Bean
common mosaic virus in beans. Since
these viruses are spread by aphids and
via seed, the results provide avenues
for additional studies to help farmers
plant virus-free seeds and develop
strategies for management of insect
vectors such as aphids to control
virus diseases and benefit subsistence
farmers in Nepal.

India
Virus diseases in cucurbitaceous
crops in Tamil Nadu
Samples from cucurbitaceous vegetables (viz., Snake gourd [Trichosanthes anguina], ribbed gourd [Luffa
acutangula], bitter gourd [Momordica
charantia], bottle gourd [Lagenaria
siceraria], ash gourd [Benincasa hispida], pumpkin [Cucurbita maxima],
scarlet gourds [Coccinia sp.], chou
[Sechium edule] and watermelon
[Citrullus lanatus] ) showing virus-like
symptoms of mosaic and mottling were

collected from farmers’ fields in Tamil
Nadu. These samples were tested in
the TANU laboratory for the presence
of begomo-, tospo-, cucumo-, and potyviruses by PCR or RT PCR and DNA
amplified was cloned and sequenced.
Sequences were compared with corresponding sequences available in
GenBank for identification of viruses.
The results indicated that Tomato
leaf curl New Delhi virus (TLCNDV;
genus Begomovirus) and Papaya ring
spot virus (PRSV; genus Potyvirus)
are the two viruses present in most
of the samples tested from pumpkins
and gourds listed above, followed by
Squash leaf curl China virus (SLCCV;
genus Begomovirus) and Zucchini
yellow mosaic virus (ZYMV; genus
Potyvirus). In addition, only one
sample (snake gourd) was found to be
infected with Cucumber mosaic virus
(CMV; genus Cucumovirus) and one
sample (bottle gourd) infected with
SLCCV and a second begomovirus,
Bitter gourd yellow vein virus. Watermelon samples collected from Coimbatore and Villupuram districts of
Tamil Nadu were found to be infected
with Watermelon bud necrosis virus
(WBNV; genus Tospovirus). Majority
of the tomato samples were positive
for infection with Peanut bud necrosis
virus (PBNV; genus Tospovirus) and
Tomato leaf curl virus (ToLCV; genus
Begomovirus).
Evaluation of IPM package for the
management of virus diseases in
cucurbitaceous vegetable crops in
Tamil Nadu

was reduced from 20% to less than 4%.
Overall infection level was lower in the
other tests, but yields were increased
by 20% in snake gourd and 14% in
bottle gourd by IPM practices.
Detection of viruses in weeds
As part of our studies on ecology and
epidemiology of viruses identified in
curcurbitaceous vegetables mentioned
above, we monitored weed plants
viz., Butterfly pea (Clitoria ternatea),
Passiflora foeitida, Euphorbia hirta,
BoerhFvia diffusa, Corchorus capsularis, Abutilon sp., Ageratum
conyzoides, Eclipta alba, Eclipta
prostrata, Acalypha indica, Tephrosia
purpurea, Melothria pendula, Flaveria trinervia, Croton sparsiflorus,
Zinnia, Lillium, Jatropha sp., Mirablis
jalaba, Malvastrum sp., Martynia
annua, Datura inoxia, Amaranthus,
Mirabilis jalaba and Parthenium
hysterophorus. Samples from plants
showing virus-like symptoms were
collected from different locations
around vegetable crops and tested for
viruses mentioned above. The results
obtained so far indicate CMV presence
in D. inoxa (Solonaceae: order Solonales) and sequences closely related to
several begomoviruses in M. pendula
(Cucurbitaceae: order Malpighiales),
C. capsularis (Malvaceae: order
Malvales), M. jalaba (Nyctaginaceae:
order Caryophyllales) and M. annua
(Martyniaceae: order Lamiales).
Figure 2. Effect of IPM module on the
incidence of virus diseases in three types
of gourds at different cropping times and
locations.
Based on our observations, whitefly
transmitted Tomato leaf curl virus and
aphid transmitted Papaya ring spot
virus and Cucumber mosaic virus are
the major viruses affecting cucurbitaceous vegetable crops in Tamil Nadu.
In order to develop IPM tactics for
the management of diseases caused
by these viruses, farmer’s participatory field trials were conducted at
three locations planted on three dates,
January 2, August 2, and September
3, 2013 with snake gourd, bottle gourd
and bitter gourd, respectively.
The field trials conducted for the integrated management of virus diseases
in different cucurbitaceous crops
revealed that the disease incidence
was consistently lower in the IPM plot
than in Farmers’ practice plots. In
the IPM test plots, time of infection
was delayed and percentage of plants
showing symptoms was reduced. The
greatest effect was in bitter gourd test
planted at the latest date, in which
the percentage of virus-infected plants

or leaf curl symptoms was recorded
at biweekly intervals, and yield data
were collected at each harvest over the
entire season.
The results are shown in the figures
2 and 3. In the IPM plot, the mean
incidence of plants showing PBNV
symptoms at 90 days after planting
was 14.9% compared to 26.3% in the
Farmers’ Practice plot. This was a
43.3% reduction from the Farmers’
Practice plot. Little difference was
evident among the cultivars for PBNV
symptoms, but incidence of ToLCV
was much higher in the cultivar Ruchi
than in the other two entries. Even so,
the mean ToLCV incidence observed
in the IPM plot was 14.3% compared
to 36.4% in the Farmers’ Practice
plot, which was 60.7% less than in the
Farmers’ Practice plot. These results
indicated that incidence of PBNV and
ToLCV was significantly reduced in
IPM plots compared to control plot.
The IPM plot recorded a mean fruit
yield of 22.6 t / ha in contrast to 18.8
t / ha in farmers’ practice, a 20.2%
increase in recorded fruit yield in
the IPM plot over farmers’ practice.
The fruit quality was also found to be

Development of IPM packages for
the management of insect-transmitted virus diseases in tomato
Thrips-transmitted PBNV and
whitefly-transmitted tomato leaf curl
(TLC) are the two major virus diseases affecting tomato production in
Tamil Nadu and neighboring states
of South India. In order to develop
environmentally benign management
approaches, we conducted four farmerparticipatory IPM trials in farmers’
fields for the management of these
two virus diseases in tomato. The following components were included in
evaluating IPM tactics and trials were
conducted in four different locations
using three tomato hybrids (Lakshmi,
Ruchi and Vijaya) having resistance
parentage to ToLCV, but all of them
showing susceptibility to PBNV. Each
plot (approximately one acre) was
divided into two equal parts and one
plot was designated as ‘IPM plot’ and
another ‘Farmer Practice’. In the ‘IPM
plot’, IPM components listed below
were implemented and the ‘Farmers
Practice’ plot was managed with no
IPM components. In both the plots, the
incidence of plants showing necrosis

Figure 3. Effect of IPM package on virus
disease incidence in tomato.
better in the IPM plot compared to the
Farmers’ practice.

Southeast Asia
Indonesia
Documentation of viruses in
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vegetable crops in Indonesia

chilli pepper viruses in Indonesia

Results of field surveys conducted for
viruses of potato, eggplant, and yard
long bean in vegetable growing areas
in West Java and Central Java are
reported here. Serological techniques
using ELISA were usually conducted
with several antisera available in the
Plant Virology laboratory at Bogor
University, which is well-equipped
and trains many students. Reversetranscriptase PCR was followed by
sequencing of PCR product to confirm
identity of specific viruses.

Damayanti conducted field research
to examine the effectiveness of barrier
crop (corn) and leaf extract of pagoda
plant (Clerodendrum japonicum) to
control BCMV infection in yard long
bean. The use of corn as barrier crop
and pagoda leaf extract, individually
as well as in combination, were shown
to have a very high potential for use
in suppressing disease incidence and
severity, although neither treatment
had a direct affect on the virus titer.

Potato leaf samples were collected
from three potato cultivation areas in
West Java (Pengalengan - Bandung,
Rancabali, and Bayongbong-Garut).
Based on ELISA reactions, infection with PVY, PLRV, and CMV was
detected from all locations, whereas
PVX was only detected from Pengalengan. Further identification using
RT-PCR for PVY and CMV showed
that PVY and CMV isolates from
Bayongbong has the closest relationships with PVY strain NTN (99.2 %)
and CMV strain soybean stunt (97 %),
respectively.
Eggplant leaf samples were collected
from West Java (Bogor and Bandung)
and Central Java (Pati, Rembang,
Blora, Yogyakarta) to test for Begomovirus infection. Amplification
using universal primers for the genus
Begomovirus, followed by nucleotide
sequence analysis, showed that the
begomovirus detected from eggplant
from all locations had the highest
homology (94.2% to 98.9%) to Tomato
yellow leaf curl virus – Kanchanaburi,
Thailand.
Surveys were conducted in yard long
bean growing areas in West Java
(Bogor and Subang) and Central Java
(Tegal, Magelang, Klaten, Sleman) to
detect viruses infections at the genus
level associated with yellow mosaic
symptoms. Potyvirus was detected in
samples collected from Tegal, Sleman,
Magelang, and Subang and Begomovirus was detected in samples from
all locations. Amplification using
universal primers for Begomovirus, followed by nucleotide sequence analysis,
showed that the begomovirus infecting
yard long bean from all locations has
the highest homology (93.1 % to 98.5%)
to Mung bean yellow mosaic virus –
India. The Potyvirus had been shown
previously identified as Bean common
mosaic virus, which is seed-borne in
yard long bean.
Effectiveness of management practices and biologicals on bean and
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Damayanti continued research in the
screen house to evaluate the effectiveness of chitosan in controlling BCMV
infection and its vector Aphis craccivora. Plants treated with chitosan
showed lower severity and milder
symptoms, lower disease incidence,
and significantly reduced BCMV
accumulation in comparison with
untreated control plants. Similarly,
plants given chitosan treatment
showed significantly better growth
than untreated plants. The chitosan
treatments either on the leaves or
plants significantly suppressed the
population and feeding preferences
of A. craccivora. These showed the
positive effects of chitosan on either
suppressing BCMV or A. craccivora
population and feeding preference.
Based on experimental data among
chitosan concentrations tested, 0.9%
was the most effective concentration
in suppressing BCMV and its vector A.
craccivora.
Hidayat led screen house research
on application of endophytic fungi for
management of yellow leaf curl disease
on chilli pepper, presumably caused
by a begomovirus. The research was
co-funded by research grant from IPB.
Several endophytic fungi isolated
from endemic area of pepper yellow
leaf curl disease showed a potential
role as plant growth promoting agent
and biocontrol agent. Four prominent
fungal isolates (Cercospora nicotianae,
Pleosporaceae, Guignardia mangifera
and Dothideomycete sp. ) each promoted better growth of chilli pepper.
Two additional isolates (C. nicotianae
and Pleosporaceae) were also good
candidates for biocontrol agents based
on their ability to suppress disease
incidence, infection rate, and disease
severity.

Central Asia
Tajikistan
Detection and identification of
viruses in potato and onion

During an earlier visit to the Buston
region of Tajikistan, beans (Phaseolus
vulgaris) and peas (Pisum sativum)
in farmers’ fields were observed with
overall stunting of plants and severe
mosaic and mottling symptoms on
leaves. Leaves with obvious symptoms
from each of five bean and pea plants
were pressed to FTA cards and taken
to Rayapati’s lab for analyses. Total
nucleic acids eluted from FTA cards
were subjected to RT-PCR using
‘universal’ primers specific to the
cytoplasmic inclusion (CI) body protein
of potyviruses. The amplified DNA was
cloned, sequenced and compared with
CI sequences of potyviruses available
in GenBank. The results indicated
the presence of Bean common mosaic
virus and Bean yellow mosaic virus as
mixed infections in peas and beans.
Since these two viruses are spread by
aphids and are known to be seedborne, the results provide direction for
developing strategies for management
by producing virus-free seed to benefit
subsistence farmers in Tajikistan.

West Africa
Ghana
Detection and characterization of
begomoviruses and betasatellites
associated with tomato leaf curl
disease
Surveys for tomato diseases were
conducted in Ghana (Agogo, Toubodon and Akomandam) during Oct.
26-Nov. 4, 2012. Tomato samples
showing geminivirus-like symptoms
were frequently observed and collected for analysis. Of a total of 27
leaf samples that were squashed onto
nylon membranes, 23 showed strongly
positive hybridization signals with
a general begomovirus probe. Total
DNA extracts isolated from absorption
strips by a mini preparation method
were followed by PCR detection using
the degenerate begomovirus primers.
The expected-size, ~1.2 kb fragment
was amplified from all of the samples
that were squash blot positive. The
PCR-amplified fragments were
sequenced, and sequence analysis
showed that 6 samples were most
closely related to Tomato leaf curl
Ghana virus (ToLCGhV), 12 samples
to Tomato yellow leaf curl Mali virus
(TYLCMLV), 3 samples to Tomato leaf
curl Kumasi virus, and 2 samples to
Tomato leaf curl Cameroon virus (ToLCCMV). Among the begomovirus-positive samples, betasatellite DNA was
also detected in eight samples, and the
betasatellite was most closely related
to Tomato leaf curl Togo betasatel-

Figure 4. Curcurbit field, damage due to virus diseases.

lite. In general, the disease symptoms
are typical of begomovirus infection,
so this was not an unexpected result.
The samples that were negative may
have been infected with another type
of virus or virus-like agent, but no
additional testing was done.
To further characterize some of these
begomoviruses, six samples were
selected because the initial sequencing
of the PCR-amplified 1.2 kb fragment
suggested that the virus was (i) a new
begomovirus species, or (ii) might have
a recombinant genome. The full-length
viral genome was generated by rolling
circle amplification followed by restriction enzyme digestion and cloning,
and sequenced. Based on the BLAST
results of full-length sequences, Agogo
1-5, Agogo 3-3 and Akomandam 2-5
were most closely related to ToLCGHV, Agogo 3-5 and Toubodon
3-6 were most closely related to
ToLCCMV, and Agogo 4-2 was most
closely related to Tomato leaf curl
Kumasi virus. Further analysis by
the Recombination Detection Program
indicated that five of the viruses may
have a recombinant genome. Preliminary sequence analysis suggest that
the part of the genome not represented
in the 1.2kb fragment is closely related
to other begomoviruses described from
cassava, okra or pepper in West Africa.
Our results revealed a greater level
of genetic diversity in begomoviruses
associated with tomato leaf curl
disease in Ghana than was previously
known. The predominant begomoviruses associated with Tomato leaf curl
virus disease were TYLCMLV and
ToLCGhV, both of which have been
previously reported in Ghana. A new
begomovirus (for Ghana) was also

detected (ToLCCMV), as were a
number of recombinant begomoviruses. The betasatellite detected in
some samples of each of the four
viruses was a variant of tomato leaf
curl Togo betasatellite. However,
the fact that the betasatellite was
not in all the samples indicated that
it is not essential for development
of tomato leaf curl disease, nor is it
virus specific. These results extend
our understanding of the begomoviruses infecting tomatoes in Ghana,
and indicate the viruses for which a
resistance breeding program should
be directed. Future work will focus on
developing an agroinoculation system
for ToLCGhV, developing a resistance
screening program for Ghana, and
continuing IPM efforts for disease
management.
Identification of viroids associated
with ‘rasta’ disease of tomato
Surveys for tomato diseases were
conducted in Ghana during the Oct/
Nov 2012 with the IPDN global theme
and West Africa regional project.
Plants showing viroid-like symptoms
were observed that were similar
to those associated with Columnea
latent viroid (CLVd; Batuman and
Gilbertson, 2013) we described in
Mali in 2011. Symptomatic plants
show stunted growth, leaf epinasty,
and necrosis of leaf veins and stems,
locally referred to as ‘rasta’. These
plants were observed at a 0-15%
incidence in numerous fields in Agogo,
Akomadan, Toubodan and Tonoso.
Representative symptomatic leaf
samples from collected from fields in
each of these locations and extracts
were applied onto Agdia absorption
strips for nucleic acid extraction in

the Gilbertson lab at UC Davis. Total
RNA was negative in RT-PCR for
CLVd, but was mechanically transmitted to tomato seedlings. This
suggested presence of a viroid that
was different from the one found in
Mali, but was not detectable by other
reported viroid primers. By designing
a new set of general viroid primers to
generate cDNA, followed by testing
with specific viroid primers, the Ghana
viroids were identified as Potato
spindle tuber viroid (PSTVd) and
Tomato apical stunt viroid (TASVd).
PSTVd was present in samples from
all three locations (2 of 2 from Agoga;
5 of 6 positives from Akomodan; 1 of 2
positives fromTouboudan), and TASVd
was identified in one sample each from
Akomodan and Touboudan. Three
samples were negative. No CLVd was
detected in the Ghana samples by this
improved method.
This is the first report of PSTVd and
TASVd detection in Ghana (Batuman
et al., 2013). Known ecology of viroids
suggests introduction through tomato
seed, and spread within fields is likely
by contact during production practices.
The host range tests by mechanical
inoculation showed other solonaceous
hosts (tobacco, datura, pepper) were
susceptible, but symptoms developed
only in tomato. None of a series of
other selected indicator plants were
hosts, similar to previous studies with
CLVd. We plan to continue efforts to
improve viroid detection and apply it
to monitoring prevalence of viroids in
tomato in East Africa, and the possible
role of other hosts as symptomless
reservoirs in the field. Accurate detection is critical to designing management efforts that can be included in
the current IPM package, as well as to
assessing of the impact of viroids on
tomato production in Ghana and the
region.

East Africa
Kenya, Uganda, Tanzania
Detection and ecology of Passion
fruit viruses
Viruses are a major constraint to
passion fruit production in both
countries, with several closely related
potyviruses detected both Uganda and
Kenya using serological and molecular
assays. One of the major viruses,
Cow pea aphid-borne mosaic virus
(CABMV), was detected by PCR-based
assays in nearly one third of 136 samples taken from seedlings in a production nursery in Kenya, and conducted
by M. Otipa at KARI-Thika in collabo57

ration with the East Africa regional
site. These results document that
infected seedlings from nurseries are a
major initial source of virus, and targets virus indexing by nurserymen as
a management strategy to reduce virus
disease incidence. As PCR-indexing is
costly, plans are underway to validate
much less expensive ELISA-based
serological assays for screening passion fruit seedlings. Samples collected
on nitrocellulose membranes in 2013
are being used in trials by the Tolin
lab to assess performance of various
antibodies to isolates of CABMV in the
membrane-based assays, and optimize
the assay so as to detect a broad spectrum of diverse but related viruses in
passion fruit, and compare sensitivity
to ELISA and PCR. Training will be
conducted for nursery operators and
other stakeholders on clean seed productions and use of standard operating
procedures (SOP) for identification of
passion fruit viruses, in collaboration
with the East Africa regional project
and the IPDN global theme.
Characterization and epidemiology of virus complexes in tomato
An initial survey of tomato for viruses
was conducted in six major tomato
growing regions of Tanzania, interacting with over 100 farmers. At each
site awareness was created on cause,
symptoms, transmission, effect, and
management options (mainly targeting
IPM strategies). Leaf samples from
120 collections are initially being
processed at Mikocheni Agricultural
Research Institute (MARI), Dar es
Salaam, Tanzania. Initially, detection
of DNA viruses will be by PCR, using
degenerate and/or specific primers for
Tomato yellow leaf curl virus (TYLCV).
Representative PCR products for
unique viruses will be sequenced and
phylogenetic analysis conducted to
establish the diversity among tomatoinfecting viruses in Tanzania. The
information will be used to design and
develop diagnostic primers for future
routine identification of tomato viruses
in East Africa.

Latin America
and Caribbean:
Ecuador, Guatemala,
Honduras
Virus etiology of tree tomato,
melon and watermelon diseases in
Ecuador
Tree-tomato: Initially, tree tomato
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in several locations in the provinces of
Azuay and Pichincha were selected for
observation. Insects observed included
whiteflies and aphids, both known to
be vectors of viruses. A second round
of tree-tomato samples were collected
from several locations in Azuay and
Pichincha in July-August. At this
time, aphids were the primary insects
observed on the sampled plants.
Leaves showing typical viral symptoms were collected at both times. The
approach taken by the CIBE-ESPOL
lab has focused on detection of viral
nucleic acids in DNA and dsRNA
extracted from leaf samples.
In dsRNA preparations, faint bands
greater than 10kbp in size were
observed in agarose gels, suggesting
the presence of RNA viruses. The
dsRNAs obtained from tree tomato
symptomatic leaves, collected in the
second round of sampling, were used
for generating a cDNA library using
random-anchored primers. Resulting
RT-PCR products were cloned and
sequenced, revealing the presence of
two potyviruses. One is Potato virus
Y (~80% nucleotide identity with
the closest NCBI hit) and the second
appears to be an isolate of Peru tomato
mosaic virus (~75% nucleotide identity
with the closest NCBI hit). In addition,
the polerovirus Potato leaf roll virus
was found in the samples (90% identity with closest hit). Both viruses are
aphid transmitted. Detection primers
are being developed for each of the
RNA viruses that has been found in
tree-tomato.
Extracts of DNA from tree tomato
were tested for begomovirus using
primers flanking a conserved CP
region of begomovirus, but no bands of
the expected size were amplified. DNA
viruses (i.e. begomovirus) will continue
to be tested for in samples collected
this year.
Melon and watermelon: During
June-August, with collaborators
from INIAP in the LAC regional site,
several trips were made to collect
melon and watermelon samples from
two of the most producing provinces in
Ecuador: Guayas and Manabí. Symptoms observed across most of the fields
visited were similar and included
leaf mosaics, chlorosis and necrotic
spots that, in severely affected plants,
coalesced to cover a significant amount
of the leaf surface. Primary insects
observed were thrips, but the species
has not yet been identified.
Two viruses were detected by the
dsRNA method. The first, Melon yellow
spot virus (MYSV), an unapproved

member of the genus Tospovirus, was
found in both melon and watermelon
samples. The sequence identities are
as high as 95% at the nucleotide level
with the closest MYSV isolate found
in the NCBI. A first report of MYSV
in Ecuador is being prepared in which
possible symptoms associated with the
virus, along with the prevalence in the
field, will be documented. This virus is
common in Japan and Taiwan, but not
in the new world. The second virus,
found only in melon samples, is a putative endornavirus related most closely
to Persea Americana endornavirus.
Primers for detection of the new melon
endornavirus have been designed
for use in determining whether this
virus may have an effect on symptom
development in melon, as endornaviruses are usually symptomless in their
hosts.
In order to document the distribution
of each of these viruses, additional collection trips will be taken. Plants will
be individually tested from different
fields/locations in provinces where
production of each crop is important.
Commercial ELISA kits for the detection of other cucurbit viruses (Watermelon silver mottle virus, Squash
mosaic virus and Papaya ringspot
virus) have been purchased for future
surveys. Detection primers are being
developed for viruses that have been
found in melon and watermelon, and
for other commonly occurring viruses
in these crops. This will provide
greater insight into the true etiology
of the virus-like diseases observed in
melon and watermelon crops.
Incidence of viruses in Solonaceous and other crops in Guatemala
Detection of viruses in crops from collections and submissions is conducted
by the Laboratory for Plant Virology at
Univ. del Valle de Guatemala. The following list details the battery of tests
conducted for samples common crops.
Weeds are included to assess whether
they serve as a virus reservoir.
•

Solonaceae except potato, weeds:
Potyvirus – general, PVY;
Tobamovirus -TMV and ToMV;
Tospovirus – TSWV, INSV; general begomovirus.

•

Potato leaves and tubers: Potyvirus – general, PVY, PVA;
Tospovirus – TSWV; Tobamovirus
– TMV; Flexivirus – PVM, PVS,
PVX; Begomovirus – general

•

Legumes, beans, weeds: Potyvirus – general, BCMV, PVY;
Sobemovirus – SGMV; Fabavirus

Figure 5. Bittergourd virus damage

– BBWV; Tobamovirus – TMV;
Begomovirus – general.
•

Cucurbits, cucumber, melon,
weeds: Potyvirus – genera, WMV;
Cucumovirus – CMV; Comovirus
– SqMV; Carlavirus – MNSV;
Ilarvirus – PNRSV; Tobamovirus – CGMMV; Begomovirus
– general.

•

Graminae, corn and other grasses:
Potyvirus – MDMV, SCMV,
WSMV; Furovirus – SBWMV;
Machlomovirus – MCMV; Mastrevirus; Rhabdovirus – MMV.

Results of samples collected from field
experiments or submitted by growers
from April through September 2013
are reported here. Potato represented
the largest number of samples in
which virus was detected. Potato
virus X (PVX) was detected in 69,
Potato virus S (PVS) in 15, and Potato
leaf roll virus (PLRV) in ten samples.
These results suggest that seed potato
may be carrying PVX as it has no
vector, whereas PVS and PLRV have
aphid vectors.
All three bean (Phaseolus vulgaris)
samples collected from different fields
in Sololá, were positive in ELISA for
Bean common mosaic virus (BCMV)
and for the generic potyvirus. As this
virus is known to be seed-borne in
bean, growers will be advised to select
clean seed for planting and practice
aphid vector management. All three
samples of Haba (Vicia faba) were also
potyvirus positive. One haba and one

pea, and a purple-flowered
weed from Sololá, were
positive for the potyvirus
Tobacco etch virus (TEV),
and one squash sample was
positive for TEV and potyvirus. These results require
additional testing for confirmation and identity of the
specific potyvirus by RT-PCR
and sequencing. Attempts to
date with primers reported
in the literature have met
with limited success in the
hands of the student David
Castañeda who has now
graduated. He was not able
to show that all samples positive for Potyvirus according
to ELISA was positive by
RT-PCR. It is important
that additional tests be done
to confirm the potyvirus
results. We also noticed
that the generic potyvirus
ELISA was very consistent
with dicotyledonous crops,
not able to detect potyviruses
from monocotyledons, such as
sorghum.
Peppers collected in Nueva Santa Rosa
were severely affected by begomovirus
in a whitefly-infested greenhouse,
and the specific virus was in all cases
PepGMV. The most interesting
issue was that peppers in the same
greenhouse that was viewed during
a visit by Tolin, presented excellent
and striking symptoms that could
not easily be associated with a virus
previously identified. After doing the
tests with Agdia immunostrips, a few
plants were positive for TSWV and but
most reacted with Impatiens necrotic
spot virus (INSV), a related tospovirus that has never been identified in
pepper in Guatemala before, only in
ornamentals. This means that thrips
had been present in the greenhouse to
some extent when plants were young.
The damage was extensive, with
almost 60% of the plants symptomatic.
An image of the symptoms of pepper
leaves and fruit that was positive for
INSV is below. As INSV immunostrips are known to have some crossreactivity with other tospoviruses, sap
from leaves and fruits was pressed
onto FTA cards for later recovery of
RNA and sequencing for confirmation
of virus identity. A new disease report
is planned, if warranted by the results.
In Guatemala, tomato, pepper and
potato plants were collected from areas
with high disease incidence in previous
years. The Liberibacter primers from
Brown’s lab were used to test its presence in the 2013 samples, no positive

sample has been obtained. The potato
fields that have been visited during
the first part of the year have been free
of the disease and pathogen. Psyllids have also been assayed for the
pathogen, but their presence in the
fields has been scarce and all of them
have given negative results.
Viruses in IPM Package development trials conducted in Guatemala by the LAC Regional Project
At Salamá in tomato, potyvirus
positives were recorded in all three
treatments, and TMV was found only
in the biological plot. The tospovirus
TSWV and four begomovirus species (ToSLCV, ToMHV, PePGMV,
and ToMiMoV) were detected only in
the chemical plots. All other tomato
tested negative for these viruses
and also for TEV, CMV, AMV, and
ToMV. In pepper at Salamá, the only
viruses detected were five begomoviruses. Three (PePGMV, PHYVV and
ToMiMoV) were detected the biological
and chemical plots, and additionally
ToSLCV and ToMHV in the chemical
plots. Reduction in virus incidence by
using the IPM practice was thus demonstrated. These begomoviruses had
been documented in previous studies
in tomato fields in Salamá, where hostfree periods have been used to reduce
virus incidence. Three other common
begomoviruses in the area, TYLCV,
ToGMoV, and ToLSinV were not
detected in the current experiments.
Viruses were more prevalent in the
Sololá test, but potato was the most
affected crop. In the biological treatment, potato plants were positive for
PVX, PVS and Potyvirus. PVX was
also detected in the chemical treatment. No viruses were found in potato
in the IPM treatment. Tomato in the
biological treatment tested positive
for PVY and, as expected, also for
Potyvirus. No viruses were detected in
pepper in any of the plots. Begomoviruses were not found, probably because
Bemisia tabaci was found in very small
quantities due to competition with
higher populations of Trialeurodes
vaporariorum at the higher elevation.
Developing/optimizing diagnostic methods and host country
capacity for detecting sweetpotato viruses in Guatemala and
Honduras
The viruses for which a diagnostic
test is now available using ‘universal
primers’ are swepoviruses (begomoviruses) and potyviruses (those
known to infect sweetpotato). Virusspecific primers were also developed
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for: Sweet potato chlorotic fleck virus
(genus Carlavirus); Sweet potato
chlorotic stunt virus (SPCSV; genus
Crinivirus); Sweet potato mild mottle
virus (SPMMV, genus Ipomovirus;
and Sweet potato feathery mottle
virus (SPFMV, genus Potyvirus).
To accomplish this, the AZ lab first
assembled all of the necessary positive
controls for RNA and DNA viruses
that might be present in sweetpotato
fields in Honduras and Guatemala.
Using the plant viral RNA and DNA
sequence databases from GenBank,
sequences were aligned and compared to identify regions that might
be conducive to the design of broadspectrum genus-specific primers to
detect multiple closely-related viruses
(swepoviruses and potyviruses), and
also virus species-specific primers.
The diagnostic RT-PCR and PCR (coat
protein) primers were synthesized
and then validated using positive and
negative controls. The PCR products
were cloned and the sequence for three
inserts for each PCR product was
determined for each virus-primer combination. All of the positive controls
produced the expected sequence of the
respective virus, thereby validating
the newly designed primers and
assays.
Integration of diagnostics for management of sweetpotato viruses in
Honduras
Symptomatic sweet potato samples
were collected in Honduras during
2012-13 and Guatemala during 2013.
Results of 19 samples analyzed from
Comayagua and San Pedro Sula,
Honduras, indicated that five samples
were positive for potyvirus (general
primers), and of those all were infected

Figure 6. Symptoms of INSV in pepper
leaves and fruit from a greenhouse in Santa
Rosa de Lima.
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with SPFMV. Six samples were
infected with the crinivirus SPCSV.
Of the latter samples, one also was
positive for SPFMV. These viruses
are aphid and whitefly-transmitted,
respectively. These two viruses had
also been detected last year by immunoassays developed by the International Potato Center. However, many
samples in both years did not react
with any of the tests, emphasizing the
need for molecular assays.
The results thus far suggest that the
viruses infecting sweet potato originate from local sources of virus and
vector, potentially in locally occurring
wild hosts or volunteer sweetpotatoes.
Our assays documented that seed purchased from the U.S. as Certified Seed
was clean when purchased. Therefore
the management of these diseases
resides at the level of vector control to
reduce primary and then secondary
spread. If this is the case, producing
seed away from infected wild hosts
is likely to yield nearly clean seed
to start the crop each year, reducing
primary inoculum. Roguing could be
beneficial, and is being considered
together with insecticide applications timed during aphid and whitefly
flights occur to reduce secondary
spread.
Management of the vector early in the
season when plants are most susceptible to virus is essential to reducing
disease incidence. Monitoring aphids
and whiteflies has been stressed
during field visits. In addition,
planting clean seed has been stressed.
One large grower in the Comayagua
Valley in Honduras (Monte Farms) has
taken advice from our project and has
begun to increase their seed in a location some distance from commercial
production areas. Their sweetpotato
seed production has been moved to
the highlands, near the potato seed
production area, which successfully
reduced the level of virus-infected seed
the following season to less than 1% at
the beginning of the season.
During the main potato production period of 2012-13 in Honduras,
corresponding to the dry season
(November – May), the Zebra Chip
Disease affected potatoes in Intibucá.
Fields planted early in the season
were not affected, but as the dry
season progressed the damage from
disease increased. Fields harvested
before mid-April had very little, if any,
damage. All fields harvested after
mid-April have had diseased potatoes.
However, disease severity observed in
2013 is not as high as was reported in
2006 – 2008. Of eleven fields, only one

had high psyllid counts and 100% of
the tubers showing disease symptoms.
Five other fields had an incidence of 17
to 42% diseased tubers.
During the survey we observed production practices that impact incidence
and severity of Zebra Chip Disease
in potato. Growers seem to be aware
of the problem, but have failed to
implement important elements in the
management strategy.
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Impact Assessment
project
global program

Principal Investigator: George Norton
Co-principal Investigators: Jeffrey Alwang and Daniel Taylor
Host country collaborators: India R. Selvaraj, Tamil Nadu
Agricultural University | Bangladesh Quazi Md. Shafiqul Islam, BARI |
Nepal Luke Colavito | Uganda J. Bonabona-Wabbi |
Ghana Awere Dankyi | Ecuador V. Barrera
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Impact Assessment
program summary

T

he Impact Assessment Global Theme interacted with the Regional Programs and
Gender Global Theme on impact work. One
Ph.D. dissertation is in process for South Asia.
The student is assessing the economic impacts
of pheromone traps and the factors influencing
IPM adoption in Bangladesh. An M.S. thesis is
also in process to evaluate the impacts of the
technology transfer program for IPM in Bangladesh. Three papers are being prepared. The
first paper was an M.S. thesis that was completed during the year on the ex-post impacts
of the potato IPM program in Ecuador; the
second was a Ph.D. thesis that was completed
during the year on the impacts of the onion
IPM program in southern India; and finally,
a third paper focusing on the impacts of parasitoid control of the papaya mealybug in India
has been published.
Brief planning and training sessions on impact
assessment were held in Ecuador, Bangladesh,
Nepal, India and Uganda, including a two-day
training workshop on impact assessment at
INIAP in Ecuador. A six-month short-term
training was completed for an Indian economist from TNAU at Virginia Tech. IPM adoption surveys were completed in Ecuador and
Bangladesh.
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Working with regional
programs
Surveys were completed in Bangladesh
and India on the adoption of IPM practices. Data were analyzed from surveys
completed in Ecuador on the adoption of potato IPM. A two-day impact
assessment workshop conducted at
INIAP in Ecuador.

Short-term training on
impact assessment
A six-month impact assessment
training program was completed at
Virginia Tech for an economist from
India. PIs made on-site visits to Bangladesh, India, Nepal, Ecuador, and
Uganda. Economists from Southeast
Asia and Central Asia regional programs made visits to the Philippines
and Tajikistan.

Assessments of
poverty, environmental,
nutritional, gender and
other impacts
A journal article was revised, resubmitted and accepted to be published
out of a Bangladesh M.S. thesis on
optimal methods to diffuse vegetable
IPM. Former M.S. graduate student
Leah Harris revised and resubmitted a
journal article that assessed the effectiveness and optimal mix of funding
for a set of dissemination approaches
for IPM practices in Bangladesh. The
results from her model suggest that
more farmers could be effectively
reached by reallocating funds from
interpersonal communications (i.e.
extension agent visits and farmer
field schools) to more widespread
methods such as mass media and field
days. The model also suggests that a
dynamic dissemination strategy is necessary to encourage adoption of IPM
technologies with differing characteristics and levels of complexity.
An M.S. thesis was completed to
analyze adoption, economic impacts
and pesticide use associated with IPM
technologies on potato production in
the province of Carchi, Ecuador. A
model was estimated in which pesticide expenditures were approximated
as a function of education, farming
experience, wealth, plot size and
farmer health as a result of pesticide
use for each level of IPM adoption.
Results indicate that farmers who
were exposed to certain IPM information increased adoption of IPM
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practices on potatoes and used fewer
pesticides.
A Ph.D. thesis was completed and a
journal article is underway identifying
the economic impact of IPM on onion
production in southern India. It examines the direct effects of onion IPM on
yield, net income and pesticide expenditures using cross-sectional data from
a survey of farmers in Tamil Nadu.
The findings reveal that adoption
of IPM exerts a significant positive
impact on onion yield and net income,
and a significant negative effect on
pesticide expenditures.
A Ph.D. thesis is underway at Virginia
Tech to evaluate more precisely the
ex post impacts of the pheromone trap
IPM practice in Bangladesh and to
measure adoption of IPM in specific
districts of Bangladesh.
An M.S. thesis underway measures the
impacts of the IPM technology transfer
program in Jessore and Barisal,
Bangladesh, specifically examining
the effects on income, poverty, and
pesticide use. One baseline survey was
completed in 2013 and a second will
be completed in 2014 to measure the
impacts.

Gender global theme:

gender equity, knowledge, and
capacity building
global program

Principal Investigator: Maria Elisa Christie
GENDER RESEARCH ASSOCIATE: Laura Zseleczky
Graduate Assistant for IPM IL GGT: Sarah Jonson
Host country collaborators: Joyce Haleegoah, Margaret
Mangheni, Justar Gitonga,
K. Uma, S. Thiyageshwari, M. Anjugam, Alifah Lestari,
Herien Puspitawati,
Mam Sitha, Helen Dayo, Mossammat Shamsunnahar
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Gender Equity,
Knowledge, and
program
Capacity Building
program summary

T

his year, the project has focused its research efforts on exploring the gendered
impact pathway of Trichoderma in Indonesia,
Cambodia, and Bangladesh. Trichoderma was
targeted due to the high involvement of women
in its IPM IL activities, particularly Trichocompost production. This research will lead to
recommendations to the IPM IL for increasing
gender equity through its activities related to
Trichoderma, and it will serve as an example
for future studies exploring the gendered
impact pathways of other IPM technologies.
The project also developed a checklist for all
IPM IL partners to track and increase women’s
participation. This was implemented by eight
countries this year and although it was not
applied to all activities by each host country,
it has provided useful data and served to raise
gender awareness in participating RPs. Some
host countries carried out short-term training
addressing gender (Indonesia, Philippines,
Cambodia), two had students in long-term
training (Uganda and Indonesia) and significant capacity building efforts were undertaken
by the PI during two visits to Bangladesh.
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Gender
Equity

Increasing participation of
and benefits to women
The project benefited this year from
the incorporation of Dr. Mossammat
Shamsunnahar, a plant pathologist
with expertise in Trichoderma at the
Bangladesh Agricultural Research
Institute (BARI).This is the first time
the project has worked directly with
a bio-physical scientist, representing
an interdisciplinary effort that
differs from the multidisciplinary
approaches of years past. Under
Dr. Nahar’s direction, the gendered
impact pathway research initiated
in January continues to produce
valuable findings on how gender
impacts the production, use and
distribution of Trichoderma in
Bangladesh.
The network of gender experts
developed by the project changed
this year with the loss of the point
persons in Latin America (LA) and
India. We continue to have no gender Figure 1. Barriers to Women’s Participation
team in Central Asia (CA), although
the HC team in Tajikistan carried
within each region to address basic
out and reported on gender activities.
integration of gender issues, including
In East Africa (EA), activity was
how to increase women’s participation.
concentrated in Uganda and Kenya,
The checklist is intended to be a
and the Regional Coordinator has
simple mechanism used with each
been in communication with Tanzania.
activity that leads teams to increase
In SE Asia (SEA), the Project held
women’s participation.
a meeting with its country pointpersons and Regional Coordinators
In Uganda, the checklist was used to
prior to the regional annual meeting
guide interviews and focus groups held
in Manado to discuss progress and
to research more specific barriers and
pending activities. In instances
strategies to women’s participation
where the country point-people are
in IPM IL activities during this past
no longer working with the IPM IL
year. Listed below are some of the key
regional project, the core IPM HC
findings reported:
partners provided information on
gender activities (e.g Nepal, India, and
Barriers to women’s participation:
Tajkistan).
•
Women in the community are
The project developed and
focusing on food security instead
disseminated a “Women’s Participation
of commercial crop production.
Checklist for IPM IL Activities” to
•
Cost of membership fees.
raise awareness of the obstacles
•
Duration and punctuality of
to and strategies for incorporating
trainings.
women’s participation. The checklist
•
Lack of access to and control of
was distributed to RP PIs and gender
land or capital.
coordinators prior to the mid-year
•
Marketing constraints: Women
report and again in July. Several HCs
are sometimes exploited by
made a push towards the end of the FY
middlemen, who commonly
to apply it to specific activities after it
use market flooding as a lie to
was discussed and again distributed
purchase produce for lower prices.
at the IPM IL Technical Committee
•
Negative attitudes towards
meeting in Manado, Indonesia. While
agriculture based on men and
further guidance may be required for
women’s belief that farming
the tool to be properly implemented,
is dirty and will make women
the project’s capacity building efforts
unattractive.
aimed at building internal capacity
•
Men’s fear that women will

become difficult to control once
they begin earning income of their
own.
Suggested strategies to overcome
these obstacles:
•
•

•

•
•

Identify and link women to
reputable input dealers and credit
and savings opportunities.
Hold trainings during school
holidays so women don’t have to
worry about getting their children
ready for school.
Joint marketing strategy: One
focus group put forth the idea of
women collecting their produce
together and agreeing on a price
before working with a middle
man.
Sensitize men to the benefit of
women’s involvement.
Jointly target men and women.

Capacity
Building

Empowering teams to
integrate gender
Laura Zseleczky, the Gender Research
Associate, conducted capacity
building trainings in Indonesia and
Cambodia in October 2012 to support
the research assistants working with
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the impact pathway studies of
Table 1. Indicators Matrix for Gender Global Theme IPM IL
Trichoderma in both countries.
Uganda
Ghana
Tajikistan Bangladesh
She presented a classroom lecture
and
to graduate students at the Bogor
Kenya
Agricultural University (IPB)
YES (=1)/NO(=0)
on the Project and Trichoderma
Both males and females
1
1
1
1
research.
In order to prepare the scientists
from the Bangladesh Agricultural
Research Institute (BARI) for
a similar study in Bangladesh
in January 2013, the project PI
facilitated workshops and present
at the South Asia (SA) annual
planning meeting. In addition, she
carried out field training in Bogra
with BARI and NGO personnel to
initiate research on gender and
Trichoderma. A second intensive
training took place in July of
2013, including the revision and
testing of research instruments
and implementation in the field.

Nepal

Indonesia,

Ecuador,

Philippines and

Guatemala,

Cambodia

Honduras

1

1

No Reply

in each household are
interviewed
Implemented women-

1

0

0

1

1

1

0

1

0

1

1

1

1

1

1

0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

No

0

1

1

0

only activities (Focus
Groups, trainings, etc.)
Sex disaggregated data
collected
Sex disaggregated data
analyzed
Gender strategies
developed to overcome
obstacles to women's
participation
Gender strategies implemented to overcome
obstacles to women's
participation

In SEA, the regional project
Gender strategies and
0
1
1
team coordinated four gender
activities monitored and
mainstreaming workshops
evaluated by team
in Indonesia and Cambodia.
Team includes person(s)
1
1
1
Trichoderma production
with responsibility for
training in Battambang province
gender in US- based
highlights women’s particular
institutions
interest in learning more about
1
1
0
Team includes person(s)
this technology (14 women to
with responsibility for
seven men). In the report from
gender in HC instituNepal, the number of women
tions
involved in trainings should
also be noted; though none of
of the component. Their heavy
the activities were specifically geared
workload made them feel like
towards building gender capacity, the
they could not participate in field
women participants exceeded the men
activities. To address this they
in every activity. This is due to a high
were intentionally involved in
level of male outmigration for labor
the field trials on their farms and
opportunities abroad. Tajikistan also
were encouraged to participate in
reported a large number of men in the
discussions during training.
countryside migrating to Russia for
labor.
•
None of these tasks are specific
to either women or men; both
are involved in the screening of
varieties and land preparation
methods trials for men’s and
women’s fields.

Reply

1

No
Reply

and harvesting while men do the
weeding and spraying.
•

Women with better information
about land preparation methods
are able to tell whether or not
their hired help or husbands are
performing the cabbage land preparation correctly. This helps them
get the maximum possible benefit.
The main difference is that
though a woman may learn about
an IPM component, she is not the
one who will do the activity. The
benefit comes from being able to
tell if the person performing that
activity is doing it well.

•

The training is beneficial to men
for they perform the role, but targeting men and women empowers
women to know what is to be done
during land preparation.

West Africa
Ghana

The various field activities conducted
this year involved women scientists,
extension officers and farmers. These
activities included the different land
preparation methods for cabbage
production in Dormaa Ahenkro and
work on tomato nematodes screening
in Tanoso.

•

•

Screening of tomato varieties
for nematodes resistance
•
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For the land preparation method
for cabbage, the main constraint
was women’s restricted involvement due to the laborious nature

Field trainings benefit both men
and women farmers. They both
have access to information and
training for these activities.
Many women are not able to
participate in these trials and
training due to their workloads
and other activities outside of
farming.

Land preparation for cabbage
methods
•

Women do the planting, watering

Recommendations
•

Continually involve women in
all activities and make specific
recommendations for them.

•

Target training toward the activities of women such as planting,
watering and harvesting.

apply productivity enhancing
practices—they lack money to
hire transport to market, can’t
ride bicycles, and therefore sell to
middlemen at lower prices.

Some

6.

Theft of tomatoes in gardens.

7.

Women find it hard to cut enough
grass for mulching (it is labour
intensive).

8.

Negative attitude towards the
trainings– Women are interested
and more involved in IPM.
However, men despise it and
restrict women because they think
it is a waste of time; training is an
excuse by women to drink soda, or
meet with other women to gossip.
This is because men rarely attend
the IPM meetings and so don’t
know their value. **

9.

Men don’t participate because
they think they know; some
genuinely don’t have time; they
are more interested in quick
returns and tangible direct
benefits.**

Figure 2. Strategies for Targeting Women

East Africa
Kenya, Uganda
The gender focal persons for the
two countries, Margaret Najjingo
Mangheni and Juster Gitonga, were
sensitized on use of the ‘Women
Participation checklist’. The focal
persons in Kenya and Uganda
used the checklist to collect data on
barriers to women’s participation and
suggested strategies for addressing the
barriers. The checklist was used in 1
site in Kenya and 3 sites in Uganda.
Findings were used to target women
in the IPM research and dissemination
activities. The student completed
analysis and writing of the thesis on
the ‘Gender-based constraints and
opportunities in coffee stem borer IPM
in Bugisu sub region, Uganda.

women farmers perceive the grafting
activity to be a man’s job since it was
involving commitment of a sizeable
amount of time which men are
expected to commit given their lighter
workload.
IPM technologies in tomato at
Busukuma sub-county, Uganda
The barriers identified include:
1.

2.

Heavy workload for the women
farmers which leave them with
little or no time to participate in
the activity.
Timing and duration of trainings
not suited to women (scheduled
during children school term
period, they are scheduled to
start at 10:00am but rarely start
on time; go on up to 3 or 4pm)—
which is considered by women and
husbands as too long interfering
with other responsibilities.

Tomato on-farm grafting trial in
Kangai Tisa, Kirinyaga County

3.

The barriers identified include heavy
workload for the women farmers which
leaves them with little or no time
to participate in the activity. Group
meeting days are often not suitable
since it coincides with French beans
harvesting day. Also meetings are
held during morning hours when the
women are doing household chores like
cleaning and preparing meals.

Location inconvenient to women
because of long distance (i.e
3-7miles) yet women can’t easily
use the locally available means
of transport the bicycle due to
cultural beliefs.

4.

Some husbands restrict their
wives’ movement.

5.

Poor access to good tomato
market hence no incentive to

Recommendations
•

Women prefer training activities
conducted during school holidays
when older children can help with
chores and childcare while their
mums are away

•

Location and duration of training
at village level (short distance)
and short duration.

•

Production of lighter spray pumps
with a capacity of five litres or
less that women can easily use.

•

Sensitization of both men and
women about value of IPM
trainings and targeting of both
sexes. When men are positive
about the training, they are less
likely to restrict women.

•

One way of targeting men—
organize training sessions
facilitated by male trainers since
men tend to be more receptive
to information from fellow
men rather than their wives (a
perception by women); sensitize
men about need to be patient;
work collaboratively with their
wives.

•

Target mixed sex groups—
women participating in groups
with men who are respected
in the community and whose
involvement with the women
would not raise eyebrows. The
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men provide complementary
capacities and information that
women lack e.g marketing, record
keeping, and labor for heavy
tasks. It also raises the profile
of the group amongst the men
so that they allow their wives to
participate.
Use of Community Based Phytosanitary Interventions and
Innovative Approaches for
Management of the Coffee Twig
Borer
1.

Traditional gender division of
roles stipulates that women
and children are involved in
production tasks up to drying.
Men normally sell the coffee and
control the earnings sometimes to
the disadvantage of the women.
This creates disincentives for
women to engage in IPM coffee
tasks.

2.

Traditionally men own coffee. The
only women who plant/own coffee
are widows, single, or those who
have bought their own land.

3.

Uprooting dry stumps is hard
work for women.

4.

Heavy workload interferes with
women’s participation.

5.

Time of training—it often starts
at 10/11am when women are busy
with household tasks.

6.

Suggestions to overcome barriers
to women’s participation:

7.

Sensitisation of men and women
on benefits women’s involvement
and equitable benefits from coffee.
There is an NGO in the area
already doing this and IPM CRSP
could link its targeted farmers to
the NGO.

8.

Conduct training at convenient
time e.g. about 12 noon.

Recommendations
•

Schedule meetings at times and
locations convenient to women.

•

Sensitizing men about the value of
IPM through channels respected
by men (e.g. through local male
leaders and extension workers).

•

IPM IL could link its targeted
farmers to NGOs already carrying
out gender programs in the area.

•

Target a mixed portfolio of groups
(both mixed sex and women only
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groups) with the local context
and gender-based constraints in
mind. In some instances male
group members can provide
complimentary capacities that
women lack (e.g. labor for heavy
tasks); in situations where male
spouses are skeptical of women’s
only groups, the presence of men
can raise the profile and make
it more acceptable for wives to
participate.

south Asia
Tajikistan
Increasing participation of
and benefits to women
During the implementation of IPM IL
activities the main gender constraint
was that most women were busy with
homework in the morning until 10am
and in the afternoon after 4-5pm.
Examples of the activities they must
attend to are cooking, preparing children for school every day, caring for
the household and kitchen, livestock
feeding and milking. Also, many men
from the Tajikistan countryside are
seasonally migrating (March-October)
for labor work in Russia.

Bangladesh
Research on the gender and social
relations involved in Trichoderma
production and use was initiated in
January.This study is being conducted in Trichoderma working places
and is aggregating information by
using Rapid Gender Assessments.
This research draws on the impact
pathway approach by examining the
full pathway of Trichoderma production and use and the external factors
that affect it or unintended impacts
that result from it. In an agricultural
research context, impact pathway
analysis examines the stages of
research and technology adoption as
well as the processes that lead from
one stage to the next. These include
factors beyond the research program
that impact the agricultural context in
positive and negative ways.
This study is using key informant
interviews, participatory mapping and
other qualitative methods to explore
the current context of Trichodermarelated research and activities from a
gender perspective. Key actors, processes and relationships are identified
to map “the path of Trichoderma” in
Bangladesh. These maps have integrated information on IPM IL research

programs on Trichoderma as well
as outside factors that may impact
agricultural development. Based on
these maps of the research impact
pathways, gender-based constraints
and opportunities identified along
“the path of Trichoderma,” the Gender
Global Theme has provided recommendations to the IPM IL to increase
gender equity through its promotion
of IPM technologies. This research
has also provided the basis for future
impact pathway analyses to identify
how external factors like gender relations may influence IPM IL objectives
for Trichoderma or other components
of IPM packages.
Gender programs were conducted on
the mapping of the impact pathway
of Trichoderma in Shahajahanpur,
Bogra, and Pirgonj, Rangpur. However the detailed study was made in
Shahajahanpur and Shariakandi,
Bogra. Almost all of the Trichoderma
houses (sheds) are located in the
homestead areas; therefore, except
for a few activities, most Trichoderma
work takes place here. The collection of water hyacinth, poultry litter,
green leaves/vines, saw dust etc.
starts outside the homestead. Both
male and female members participate
in different activities. Sometimes
children also take part in some activities. The female members take part
in the activities which are mostly
performed inside the homestead
like the collection of cowdung, water
supply, chopping the water hyacinth,
collecting the green leaves/vines, collecting the ash etc. Collection of Tricho
leachate and selling it is mostly done
by the female members. By using the
Tricho-compost, famers are producing
vegetable crops and are also using
less chemical fertilizer, which helps
keep the soil healthy and increases
bio-diversity in a positive manner.
Females process the bulk of the vegetables, while the marketing is done
by males. Tricho-compost produced in
the factory was done by 95% female
workers. Collecting the raw materials,
especially poultry refuse, is the hard
work mentioned most by the farmers
and commercial producers because
of the distance that must be traveled
to get to the poultry farms. Increased
income, happiness, prosperity and
improved family relationships were
among some of the benefits reported
by the interviewees. There are many
opportunities with Trichoderma (IPM
package) to improve one’s socio-economic condition.

Increasing participation of
and benefits to women

Last year’s annual report indicated
that in twelve projects/experiments, only five out of the eighteen
researchers were female. Gender
research is new to Bangladesh, so
gender participation is expected
to increase in agriculture research
with team training. Unlike the other
agriculture activities, Trichoderma
work is increasing the involvement of
women farmers in agriculture because
the work is mostly done inside or close
to the house. Women are an important part of bringing changes to the
country, society and family life.
Focus group discussions, individual
interviews and the gathering of
farmers gave a clear view of the
benefits of working with Trichoderma.
At the same time they exposed some
of the main obstacles. Training,
monitoring, technical assistance and
economic support can influence the
involvement of farmers in IPM work
including Trichoderma.
Many farmers lack education, knowledge, guidance, confidence and access
to scientific information. Bangladeshi women are particularly shy. In
addition to the physical differences
between men and women, cultural
and religious barriers add another
degree of separation. In Bangladesh,
unlike men, women work in the house,
feed their kids, take care of other
family members and do work in the
kitchen garden. Although men can’t
live without the help of women, they
are recognized as king of the family.
Women don’t have any power in
decision-making or the allocation of
household finances.
An observation of particular concern
in the Shahajanpur area was the high
incidence of children with birth defects
(about 17-20%). It is possible that this
is one of the long-term effects of heavy
pesticide use.
Small, scattered plots of land cause
cultivation to take place far from the
home. Additionally, the market value
of vegetables is low and recently there
has been no difference in price for IPM
and non-IPM vegetables.
Improving farmers’ perceptions and
knowledge about the advantages of
IPM tools including Trichoderma is
one of the ways to overcome the current situation. Proper training may
help to increase Trichoderma adoption
rates. Developing the market value
of IPM crops and advertising through
audio and video channels may help
to improve the situation. It is necessary to develop more gender specific

technologies that give women greater
influence over their access to resources
such as land, labor, education and
credit.

Producing and disseminating
knowledge of gender issues
in IPM
Since much of the production takes
place within the house lot, Trichoderma offers women the chance to
contribute to agricultural production
without breaching any social or cultural barriers. Women are responsible
for feeding the family so they tend to
be more conscious about food nutrition
and safety. Selling Tricho-compost
and leachate also allows women to
earn extra income

Recommendations
•

Develop a gender-based research
program in the research Institute.

•

Develop more gender-friendly
policies (at least 50% female) in
NGO’s and other donor funded
agencies.

•

Make the raw materials needed
for Tricho-compost more accessible (e.g establishing a poultry
farm nearby).

•

Develop markets for the IPM components and products (e.g. pheromone traps, Tricho- products).

•

Develop the market for IPM
vegetables.

•

Arrange training for improving
women’s knowledge and skills.

•

Organize field demonstrations
with IPM packages, including
Trichoderma.

Nepal
In Nepal, the IPM IL is being
implemented in three districts (2
hill- Lalitpur and Kaski and one terai
(plain) – Rupandehi district). In the
hills, recommendations have focused
on tomato, cucumber and cauliflower
production and in the terai, cauliflower
and bitter gourd have been the target
crops. These technologies were found
to be gender friendly and are used in
commercial and household vegetable
production. The non-chemical nature
of IPM technologies is particularly
helpful for home yard vegetable
production since these crops are
consumed by the family. Women
are earning additional income from
IPM vegetable production and have

increased their decision-making role in
the family.

Increasing participation of
and benefits to women
One of the main constraints inhibiting
female participation in IPM IL
activities is that females in rural areas
are marginalized, lack confidence and
don’t feel that they are able to do the
work themselves.
Women were found to be interested
in participating further when they
were exposed to programs and IPM
technologies. Extension education,
regular follow up support and
involving women in the training
activities is important for building
capacity.

Empowering teams to
integrate gender
IPM technology training is given to
men and women in a simple language
they can understand. Men tend to
utilize the knowledge gained from
capacity building less because they
are engaged in other work, but women
know they will benefit and put the
information to use. The current labor
situation in Nepal means that it is
mostly the women engaged in the
agricultural sector, so they are sincere
in using their training to increase
vegetable production. In turn, the
non-chemical IPM technologies also
improve the soil fertility and family
health.

Producing and disseminating
knowledge of gender issues
in IPM
Non-chemical IPM package
This package is easily understood
and can be implemented by both men
and women. Some of the components,
such as land preparation and spraying
bio-pesticides, can be done more easily
by men.
In the Nepalese context, most of
the men are migrating abroad for
employment, which is creating a void
of male labor for vegetable farming.
The package developed by Nepal IPM
ILis helping females to increase the
production of vegetable crops. Most
of the female farmers are producing
vegetable for commercial purpose by
their own effort. Now females are
supporting their family and sending
their children to private school by the
income earned from their non-chemical
IPM package efforts.
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Gender roles and relations can affect
the IPM components in different ways
in the Nepalese context. In Nepal,
most of the females are marginalized;
they only engage in household work
like cooking, fetching water, cleaning
and taking care of children. If we
engage both male and females in IPM
technology vegetable farming, they
will not only increase their family
income but also will increase their
economic status.

Recommendations
•

Continue to increase female
participation in non-chemical
vegetable production.

•

Make the IPM technology package
easily available to females at the
local market.

•

Use local and indigenous
materials to
develop IPM packages when
available.

southEast
Asia
Indonesia, Philippines
and Cambodia
The IPM IL Gender team in Southeast
Asia continued to aim for the
promotion of increased gender equity
in the IPM ILprogram activities. This
year, the gender team conducted two
main activities: capacity building
through training and workshop
activities, and gender research. During
the SEA Annual Planning Workshop
conducted in Manado, 2-3 July 2013,
the IPM IL Gender Team introduced
the Gender Checklist and has since
begun collecting the checklist from the
country partners.
Country specific activities by the
IPM CRSP Gender team focused on
the same themes as last year. These
focuses were:
Indonesia—the role of gender in the
home garden and kitchen space
Philippines—gender and IPM
technology, based on household
surveys
Cambodia—strengthening gender
mainstreaming to support IPM
farmers in the production and
application of Trichoderma.

Increasing

participation of
and benefits to women

knowledge of gender issues
in IPM

Generally, the main constraint for
women is heavy workloads that
prevent them from participating in
IPM activities. The demands of these
workloads differ from one place to
the next, depending on the area. In
the Karo district of North Sumatra,
women farmers are working in the
field together with their husbands.
This usually takes the whole daylight
or a quarter of the daylight because
their field is far from home. After they
come back from the field they still
have to attend to the domestic work.
In the Cianjur district of West Java,
it is different. Women farmers are
primarily busy with domestic works
and if they plant crops in the home
yard must also manage them as well.

160 household interviews from
Indonesia (West Java and North
Sumatra) were collected as part
of the ongoing research on gender
and human ecology interactions in
the kitchen space and home yard.
The data has been entered and a
preliminary analysis of it has been
completed. Gathering the relevant
literature to continue analyzing the
data is the next step.

In North Sumatra, especially in
the location where the gender
research was conducted, most women
achieve higher education than men,
particularly those under the age of
35. Men often have other jobs besides
working in the field so if it can be
managed to find a good time for
women, they are likely to participate.
Some women got permission from their
husbands to go to the field a little bit
late or have one day’s break so they
can attend field school trainings. This
usually requires that they demonstrate
how attending the trainings will
benefit their work. Gender awareness
sessions for women and men farmers
will help to continue building women’s
confidence and active participation in
IPM IL activities.
Gender IPM IL activities in Indonesia
(Cianjur district) mostly helped female
groups with credit saving activities to
support the growth of crops in their
home yard. This was done in an effort
to allow women to participate in IPM
IL activities even though women in
this area usually do not participate in
farming activities. This constraint is
mainly related to culture. If women do
take part in the farming activities, it is
only specific activities such as planting
and harvesting. Most of females
working in the field are those from
women-headed households who need
the work to raise income or labor on
their own land.
The case of female farmers in North
Sumatra shows that once women have
time and get the opportunity to become
involved, they are more active than
male farmers. This is similar to what
is found in the Cambodia situation.

Producing and disseminating
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his project is managed by Clemson
University through the IPM IL Management Entity at Virginia Tech University.
Through this project, Clemson scientists
collaborated with Indonesian institutions
Institut Pertanian Bogor (IPB), Sam Ratulangi
University, Udayana University, FIELD/Indonesia, Indonesian Vegetable Research Institute, and Indonesia Coffee and Cocoa Research
Institute and provided technical assistance to
coffee and citrus growers in Pakpak Bharat,
North Sumatera.
The “IPM and Biodiversity Symposium” was
held in Manado, North Sulawesi. Scientists
from many different countries attended the
symposium, which was co-sponsored by the
IPM IL, Sam Ratulangi University, and others.

Udayana University
Isolation of Trichoderma

The isolation was started by
investigating the existing Trichoderma
in the area of Bedugul (about 1200
m altitude) where cabbage was
grown. Soil samples indicated that
Trichoderma was present, so samples
were taken to the laboratory for
further isolation.

Antagonistic Test of the
Trichoderma against
pathogenic fungi (Fusarium
sp)
Three different groups of media PDA
in petri dishes were prepared; the
first group of the media was inoculated and grown with Trichoderma,
the second group was inoculated and
grown with Trichoderma and pathogenic fungi (Fusarium sp.), and the
third group was grown with the only
pathogenic microorganism (Fusarium
sp.) Fusarium was used because it
causes wilt disease on many crops including tomato and chili. Each group
consisted of ten petri dishes filled
with PDA media. The purpose of the
grouping was to identify the effectiveness of the isolated Trichoderma sp. as
an antagonist against the pathogenic
microorganism.

Mass Production of
Trichoderma
The Trichoderma culture from test
tubes was inoculated on the corn-rice
bran media evenly, and the inoculated
media were packed in separate one
kilogram sterilized plastic bags. Bags
were then closed hermetically and kept
at room temperature for the growth of
Trichoderma. Production of Trichoderma in the bags took 5-7 days.
The organic compost produced by Mr.
Sweca at Candikuning, was then inoculated with the Trichoderma culture
from the plastic bags of corn-rice bran.
After seven days the Trichoderma was
observed growing in the compost.

Pest Management of
Cabbage using Trichoderma
Sp. and Baccillus Thuringensis in Bangli Village, Bali
The number of Crocidolomia pavonana
larvae in Bt treatment was lower than
without Bt treatment.

The effect of Bt against Plutella and
Spodoptera could not be observed
because their populations were too low
when the study was conducted. The
data indicate that the application of Bt
significantly increased the marketable
yield.

Club root disease
Applications of Trichoderma sp. at the
seedling stage, combined with application in the field, handpicking of egg
masses / larval clusters of C. pavonana
plus spot applications of Bacillus
thuringiensis (Bt) suppressed the percentage of club root disease incidence
by up to 22.5% Application of Trichoderma on the seedlings suppressed the
percentage of disease 40% to 55%.

Yield per Plot
Growing cabbage seedlings on Trichoderma treated compost media and
transplanted on the soil mixed with
the compost + Trichoderma combined with hand picking egg masses
/ larval clusters of C. pavonana plus
spot application of Bt provided better
protection to cabbage crops against
infection of Plamodiophora brasiccae
(the causal agent of club root disease)
and damage from C. pavonana larvae.
This treatment had the best yield at
20.7 kg, whereas the farmer’s practice
-- without Trichoderma -- and without
hand picking or BT application had the
lowest yield of 8.0 kg.

Grafting for Control of SoilBorne Diseases of Tomato
Preparing of rootstocks and scions
Most eggplant lines are easily grafted
with tomato scions. The rootstock
lines EG195 and EG203 are resistant
to bacterial wilt (caused by Ralstonia
solanacearum) and other soil-borne
diseases. Field observations showed
that the lines showed high tolerance to
southern blight (caused by Sclerotium
rolfsii) in addition to bacterial wilt and
fusarium wilt.

Use of Seed Bed Screen for Control of Chili Diseases
The plants that originated from the
seedlings covered using seed bed
screens were found to be infected by
viruses. The seedlings were infected
after transplanting. This could be
happening because Titigalar is an area
that has serious problem with viruses.

Bogor Agricultural
University
Rapid rural appraisal of citrus
farming in Garut
Garut was once a major citrus production area in Indonesia. However, since
1960, the citrus acreage has decreased
significantly due to epidemics of huanglongbing, or citrus greening. District
government has initiated an effort
to revitalize the citrus production in
recent years. A rapid rural appraisal
was conducted for two days (24-25
June 2013).
Sukarasa, subdistrict Samarang was
one of the sites visited. The citrus
farmers’ group here consisted of 25
members with 6,000 citrus trees.
Farmers mostly grow citrus variety
Siam but usually mixed with varieties
Keprok Garut and Konde. The price
for Siam was Rp 7.000 per kg, Keprok
Garut Rp 15.000 per kg, and Konde
Rp 6.000 per kg. The major problem
posed by farmers was fruit drop that
they thought was caused by fruit flies.
However, when fallen fruits were dissected, no fruit fly larvae were found.
Some fruit was damaged by fruit borer
Citripestis sagitiferella and sucking
bug Rhynchocoris poseidon, both of
which can cause the attacked fruit
to drop. Since many fallen fruits had
no symptoms of insect damage, we
believed that physiological disorder
probably was the major cause of fruit
drop.
The Association of Citrus Seedling
Producers organization, with 24 members, was interviewed by Pak Apih.
The seedlings consisted of disease-free
scion and rough lemon (RL) as root
stock. The disease-free scions were
provided by the Government Citrus
Research Center. The production
capacity of the association was 100,000
seedlings per year. The price was Rp
6.000 per seedling for Siam and Rp
9.000 per seedling for Keprok Garut.
The seedlings were sold throughout
Java and Sulawesi.
Huanglongbing, also known as greening or citrus vein phloem degeneration
(CVPD) is the most important disease
of citrus caused by a phloem-limited
bacterium, Ca. Liberobacterasiaticum. Surveys and citrus plant sample
collections were conducted in three
locations, i.e. Garut and Bogor (West
Java) and Pakpak Bharat (North Sumatera). Plant samples were brought
to the Laboratory of Plant Bacteriology (Dept. of Plant Protection – Bogor

Agricultural University) for further
examination and detection of huanglongbing disease. One sample was
also obtained from Malang. Petiole and
midrib of plant samples were extracted
to provide total DNA using QiagenDNeasy Plant Mini Kit. The extracted
DNAs were used as a template in polymerase chain reaction (PCR) amplification employing primer pair OI1/OI2c
(amplicon size 1160 base pair), which
is specific for detection of the causal
bacterium.
Three out of 13 citrus samples were
proven to be infected by Ca. L. asiaticum, the causal agent of huanglongbing disease. All positive samples
were from Garut and Bogor, whereas
all samples from Pakpak Bharat and
Malang were negative.

Predation of Pleasiochrysa
ramburi on cassava mealybug
Cassava mealybug, Phenacocus
manihoti, was introduced to Indonesia
in 2010. Field studies revealed that
a chrysopid species was very abundant in cassava fields infested by the
mealybug.
The predator consumed more of the
first instar than the second instar. The
number of mealybugs preyed upon decreased with the increasing size of the
mealybugs. The larvae of P. ramburi
prefered to prey on first and second
instar of P. manihoti.

Technology transfer
Support by local government
A farmer group “Cemerlang” located
in the village of Ciherang has received
Rp. 90 million (~US$9,000) from the
district government to build a permanent packing house (5 m x 6 m)
with required equipment for fresh
vegetables. Also during the period
of June to September 2013, district
government has funded three farmer’s
field schools (FFS). IPM CRSP sites in
Cianjur have been selected by government for agricultural internships. In
addition to vocational students from
West Java, several agricultural extension personnel from Timor Leste joined
the internship. They learned various vegetable cultivation techniques
including compost production and IPM
technologies.

Networking and dissemination
Networking was accomplished through
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institutional collaboration with the
Agricultural Extension Agency of the
District of Cianjur, Food and Horticultural Crop Protection Center of West
Java (BPTPH), Directorate of Horticultural Crop Protection and Directorate
of Food Crop Protection of the Ministry
of Agriculture. Dr. Aunu Rauf was
invited by the Ministry of Agriculture
to present a talk on the ecological
basis for sustainable pest management. The meeting was organized by
the Center for Pest Forecasting, and
was conducted in Jatisari (West Java)
on 26-30 Auguat 2013, with more than
400 participants. They were pest observers, extension agents, researchers,
and some farmers coming from various
places throughout Indonesia. He also
was asked to present the same topic
at the workshop on evaluation of IPM
technology in Malang on 1-4 October
2013. With the outbreaks of rice yellow
stem borer in Karawang recently, Dr.
Aunu Rauf became a main resource
person for workshop on IPM of rice
stem borer conducted on 21 May 2013
in Jatisari.
IPM IL collaborators, Abah Ibin (head
of P4S Taruna Mekar) and Pak Suhendar (head of farmer group Multitani
Jayagiri), were at the national television station TVRI on 28 April 2013.
They became a resource for a talk
show “agricultural entrepreneurship.”

Sam Ratulangi University
Survey of papaya and cycad
trees

fication.

Distribution of Paracoccus
marginatus on papaya.
Surveys were carried out from October
2012 to July 2013, showed that the
papaya mealybug, Paracoccus marginatus, was found in most cities and
districts except the city of Kotamobagu
and the districts to the south (Bolaang
Mongondow ) and north (Sangir Talaud islands) of the province of North
Sulawesi. The highest infestation of
the papaya mealybug is in the city of
Manado. Many papaya trees planted
have been infested by the papaya
mealybug. It infests mostly leaves of
papaya trees.
No papaya mealybugs were collected
in Kotamobagu and Bolaang Mongondow. Although the papaya mealybug
has been established in some parts
of North Sulawesi, its rate of damage
was still very low, and it infested few
papaya trees at each location. This
may be due to the fact that natural
enemies are keeping the population of
the pest down. Natural enemies found
parasitizing and predating the papaya
mealybug were Coccinelidae (Coleoptera), Apis sp. (Diptera: Apidae), Hermetia illucens (Diptera: Stratiomyidae)
the most common being a parasitoid
Acerophagus papayae (Hymenoptera:
Encyrtidae).

Distribution of Aulacaspis yasumatsui Takagi (Hemiptera:
Diaspididae) on Cycad

Papaya and cycad trees grown in
It is not exactly known when this pest,
gardens, mostly as ornamental trees,
which is commonly known as c. aulacwere observed randomly in the citaspis scale, entered North Sulawesi.
ies of Manado, Bitung, Tomohon,
This pest was first collected on cycad
Kotamobagu and in the districts of
in Manado in June 2012 (Sembel,
North, South, South East, and Central
2012). A survey, which was carried
Minahasa, Sangir islands, and Talaud
out during the year 2012 and 2013,
islands within the province of North
showed that this pest only infested
Sulawesi Indonesia.
Papaya and cycad
crops infested by
the papaya mealybug, cycad scale
and cycad beetle
were observed and
recorded at each location of cities and
districts. Samples
of nymphs or larvae and adults of
the papaya mealy
bug, cycad scale
and cycad beetles
collected from each
study site were
Figure 1. Papaya mealy bug infesting papaya fruit
sent out for identi-

some cycad in the cities of Manado and
Tomohon. It pest has not spread to
other cities (Bitung and Kotamobagu)
or other districts (Bolaang Mongondow and Sangir, Talaud) within the
province of North Sulawesi except
Minahasa and North Minahasa. It was
also observed that aulcaspis scale start
infesting the lower and mature leaves
and goes up to the top leaves and eventually the whole plant dies.

Virology Workshop
Scientists from Clemson University,
University of California-Riverside
and Bogor Agricultural University
conducted a workshop on citrus and
coffee pests.
Their recommendations included the
following:

•

Distribution of Lilioceris cantanea. (Coleoptera: Chrysomelidae) on cycad
•
This chrysomelid beetle, Lilioceris
canstanea, was first recorded on
cycad crops in Manado in June 2012.
Surveys carried out through July 2013
showed that this pest was distributed
in the cities of Manado and Tomohon
and districts of Minahasa and North
Minahasa.
Larvae and adults feed on the young
leaves. Infestation normally starts
from top leaves of the plant. Heavy
infestation, particularly on young cycads, can cause the death of the plant.

FIELD: North Sumatra
TOT for IPM FFS Facilitators
FIELD conducted six days of TOT
for Facilitators of IPM FFS on Coffee
and Citrus. The TOT, attended by 14
farmers and 10 agriculture officers,
was facilitated by the FIELD Team
and experienced Farmer Trainers from
Karo and Sibolangit. The TOT was
also supported by the Clemson team
and ICCRI .
Discussions were held on topics such
as:

•

Situation analysis of coffee and
citrus agriculture in Pakpak
Bharat for issue identification

•

Agro-ecosystem analysis of coffee
and citrus

•

Understanding pest and diseases
of coffee and citrus and their
management

•

Bio-agents

•

Soil ecology

•

Facilitation skills

•

Gender analysis as part of FFS
participants selection

•

Use of virus-free citrus seedling
stock to deal with CVPD / Huanglongbing disease
Sanitize citrus and coffee plantations to control the problem of
falling fruit and coffee berry borer.
Monitor the population of Diaphorina citri, the vector of CVPD on
citrus using sticky traps.

FIELD: EAST JAVA
The activities in East Java Province
were conducted by the farmer group of
Waru Jinggo Village, Leces Sub-district, Probolinggo District. The work
with bioagents (Se-NPV) for the field
study was supported by Food Crop and
Horticulture Protection Center, Laboratories of Pasuruan (East Java) and
Bukit Tinggi (West Sumatera).
There were four activities conducted
with farmers:

1.

Farmer Field Study - Comparison
of different treatments for controlling Spodoptera exigua:
a) Use of Net
b) Se-NPV
c) Chemical control (farmer’s
practice)

2.

Farmer field observation on refuges of S. exigua

3.

Farmer field study on thrips traps

4.

Training on bio-agents

Control of Spodoptera exigua.
This study was conducted in the field
with three treatments and three replications. There were a total of nine
beds. The shallots were planted in
raised beds with 200 shallots per bed.
Twenty individual shallot plants were
selected from each bed as samples for
treatment observation. The farmers’
field study was conducted both in the
rainy season and the dry season.
The hypothesis was that the Se NPV

can control the Spodoptera attack as
well as weekly chemical spraying, and
that covering with a net can effectively
prevent moths from laying egg masses.
Treatment 1 : The shallot bed was
covered by a net to prevent moths of S.
exigua from laying egg masses.
Treatment 2: farmer pracice. The
farmer practices involved planting the
shallots and spraying them weekly
with pesticides.
Treatment 3: Using the Se NPV to
control Spodoptera.
The concentration of Se NPV was
three larval equivalents per 17 liters
of water. The application of Se NPV
started when symptoms of Spodoptera
attack were first seen or seven days
after first observation of egg masses.
Although thrips attack was usually
rare in the rainy season, all plots in
this test were attacked by thrips.
The thrips attack was not significantly
different between the treatments
including the net treatment. The
Spodoptera infestation was very low.
According to the farmers, this is common in the rainy season.
The yield in the net treatment was
significantly less compared to farmer
practice and Se-NPV application.

Thrips Trap Study
To overcome thrips attack in the different shallot plots, the farmer group put
out sticky yellow traps for controlling
thrips. Observations were conducted
weekly. Yellow traps were not effective in attracting thrips. Maybe different colors of traps should be tested in
the next planting season.

Indonesia Coffee and Cocoa
Research Institute
Cocoa pod borer (CPB, Conopomorpha
cramerella), Black pod disease (Phytophthora palmivora) and vascular
streak dieback (VSD, Oncobasidium
theobromae) are among the most serious pests and diseases of cocoa which
could reduce yield in Southeast Asia
and the Pacific. CPB, black pod, and
VSD are threatening the sustainability
of cocoa production and quality. Standard Operational Procedures (SOP) of
controlling CPB, black pod and VSD
are IPM practices that include pruning, frequent harvesting, fertilization,
and sanitation but additional control
methods are necessary.

Additional control methods consisted
of prevention of CPB attack through
pod sleeving, chopping, and composting of cocoa husk. Implementation
of biological agents (black ant, B.
bassiana, Trichoderma fungus and
botanical pesticides), plant resistance,
as well as application of chemical
pesticides are possibilities. The prevention of CPB attack by pod sleeving
technique is due to prevention of CPBs
to laying their eggs on the pod. Pod
sleeving can, however, increase the
incidence of cocoa black pod when the
disease pressures high.

Trichoderma spp., copper oxide treatments, or pod sleeving for cocoa pod borer and
pod rot disease management
Field experiments were conducted in
a wet climate area in Jatirono estate
in East Java and a dry climate area
in Sungei Lembu estate in East Java.
Each treatment consists of four replicates, each replicate with 25 trees.
Each replicate have as many as 100
pods. Experimental design used was
randomized complete block design
with six treatments and four replications.
A locally-obtained mixture of Trichoderma spp. was applied in a 0.2%
solution and copper oxide fungicide in
a 0.3% solution (weight/vol) with pH
7.0 to 3-month-old pods. Sleeving of
cocoa pods was done one hour after the
applications by encasing young cocoa
pods with an open-end plastic bag, 10
cm in length.
Field trials were maintained for 2-3

months. Every two weeks the incidence of Phytophthora pod rot disease and number of cocoa pod borer
infestation were assessed. PPR and
CPB infested pods were harvested and
assessed for disease severity in the
laboratory. The number of entry and
exit holes of CPB and symptoms of diseases and other pests were observed.
Severity of Phytophthora palmivora in
the laboratory was recorded every day
until pods had 100% rot symptoms.
In Jatirono field, black pod disease
reached 20% in control. Fungicide
treatments using copper showed
the most effective results compared
with other treatments to the value of
84.16%. Copper fungicide is one of the
recommended fungicides to control
black pod disease because it can
inhibit the growth of the pathogenic
fungi.
In Sungai Lembu estate, treatment
using combination of pod sleeving and
Trichoderma showed the best results
with a value of 30%. Trichoderma is a
fungal antagonist that is widely used
to control various diseases. In the
cocoa plant, in addition to controlling
the black pod diseases, Trichoderma
is also used to control fungal root
disease.
Field trial in Jatirono estate showed
that the effectiveness value of copper
fungicide treatment is 84.18% and the
highest compared than other treatments. Results of field trial in Sungei
Lembu estate showed that the best
treatments was the combined pod
sleeving and Trichoderma treatment
(55.2%).
The combined pod sleeving +
Trichoderma spp. treatment gave

Figure 2. P. palmivora (yellow circle on left) was inhibited by Trichoderma (green mycelium on
right).
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most consistent prevention of black
pod disease incidence in the two locations tested. Lab trials confirmed this
observation and showed that copper
fungicide or the combination of copper
fungicide with sleeving can be effective. However, field trials show that
the efficacy of copper may be location
dependent.

Associate Awards
Nepal

T

he Nepal associate award started on March
1, 2013 in collaboration with International
Development Associates (iDE), National Agricultural Research Council (NARC), Center
for Environmental and Agricultural Policy,
Research, Extension and Development (CEAPRED), and the value chain project KISAN.
The project implementation areas are Banke
and Surkhet in the USAID FtF region in the
far Western Terai.

Farmers Group Selection
and Orientation
Progressive farmers were picked to
conduct trials with selected crops for
IPM package validation and transfer.
Women and disadvantaged groups
were given priority. The selection
of the sites was done in coordination with the District Development
Committee, the Dept. of Agriculture,
the USAID KISAN and the USAID
CSISA projects. The sites were jointly
selected with CSISA as both IPM IL
and CSISA are tasked with making
technology recommendation to support
the main FtF Kisan project. IPM IL
developed technology demonstrations
of IPM packages that were recommended in crop calendars made by the
marketing and planning committees
(MPCs) that run the rural collection
centers. where these farmers are
located. In total, nine farmer groups
were selected in eight sites of Banke
and Surkhet districts consisting 260
farmers, 60% of whom were female.
A total of 202 participants took part
in the IPM orientation in nine testing
sites. In orientation, participants were
given an overview about the use of
chemical pesticides and their harmful
effects on human health and environment. Also, they were given a brief
introduction about the current pest
situation and their non-chemical pest
management alternatives. In total
58.91% females participated in the
orientation.
For the smooth mobilization of the
farmers groups and regular data
recording, four community mobilizers
were selected for Banke and Surkhet
districts.

IPM package
technology development
and validation
Refinement and dissemination of IPM
packages for tomato and eggplant were
conducted in Banke district. Similarly,
validation of IPM packages for tomato
and cauliflower were also conducted in
Surkhet district. These were done in
four testing sites with six replications.

Eggplant seedling production
A one-day field demonstration was
conducted on preparing seedbeds,
seed treatment, and raising healthy
seedlings on June 10, 2013 at B-Gaun,
Bageshwari and June 12, 2013 at
Udharapur. The raised seedbeds

and the poly-bags were prepared for
raising eggplant seedlings in both
sites. The PPL variety of eggplant
was selected for sowing. Altogether 12
farmers participated in the program.
In B-Gaun, the nursery was kept at
Padam Bahadur Rana’s field and in
Udharapur, one nursery was kept at
the field of Abdul Rehman. In B-Gaun,
100 poly-bags were also filled with
soil for raising eggplant seedlings.
Farmers practiced sowing seeds in a
line on the seedbed and placing two
seeds in each poly-bag. After sowing
the seedbeds were covered with the
plastic mesh net to protect seedlings
from insect pests. In both sites the
nursery beds were kept under farmers’
supervision.

Tomato seedling production
To guide the farmers on preparing
nursery beds, seed treatments with
bio-pesticides, sowing of seeds,
raising of seedlings on seedbed and
poly-bags, and their management, a
one-day practical orientation in the
field was conducted on August 23,
2013, at B-Gaun, Bageshwari VDC
and Udharapur, on August 24, 2013,
at Naubasta and on August 25, 2013,
at Sitapur. Raised seedbeds were prepared for the tomato seedlings in all
the four sites. The three seed varieties
were selected; Sirjana in two sitesB-Gaun and Naubasta, Indo-Am 5902
in Udharapur and Laxmi in Sitapur.
Line sowing in bed and two seed were
sown in the poly-bags. Altogether 24
farmers participated in the program.
In B-Gaun, the nursery was housed at
Padam Bahadur Rana’s field and in
Udharapur, the nursery was kept at
the field of Abdul Rehman. Similarly,
in Sitapur the nursery bed was kept in
the field of Nanda Gurung, while the
nursery was kept in Uma Pun’s field.
At the workshop, farmers practiced
sowing seeds in line on seedbed. After
sowing, the seedbeds were covered
with the plastic mesh net in order to
prevent seedlings from insect pests.
The nursery beds were prepared by
mixing forest soil, compost and biopesticides. The seed bed was one meter
wide, three meters long and 15 cm
high. Straight lines of 1.5-2 cm depth
were drawn at 5 cm intervals for seed
sowing. Polybags of 6 x 4” were used
for raising tomato seedlings. The same
soil prepared for seed beds was used
for polybags.

Supply Chain Network
Development
Supply chain networks were developed in collaboration with KISAN,
National IPM program and DADO of

Banke and Surkhet districts. Facilitation for IPM inputs (bio fertilizers and
bio pesticides including Trichoderma)
manufactured in Nepal was processed
by identifying local manufacturers,
assessing their capacity and supporting local service providers. The
Annapurna Agro pharma located in
Nepalgunj, Banke is the main dealer
for the IPM inputs (biofertilizer and
biopesticides) in Banke and Surkhet
districts. The IPM inputs from the
Annapurna Agro Pharma supplied to
Bishal Agrovet which is the sub dealer
for supply of biofertilizer and biopesticides in Surkhet district. These two
dealers supplied IPM inputs in the FtF
implemented districts.

Survey of Plant Virus
Diseases
A small-scale survey of vegetable
crops was conducted from May 18-23,
2013 in Kathmandu, Surkhet, and
Nepalgunj regions. Farmers’ fields
and backyard farms growing a variety
of vegetable crops (tomato, pepper,
various types of cucumbers, beans,
yardlong beans, and gourds) were
monitored for virus-like symptoms.
Leaf samples from plants showing
different types of symptoms (mosaic,
mottling, curling and deformation of
leaves and overall stunting of plants)
were pressed on FTA® cards and
nitrocellulose membranes and brought
to Rayapati’s lab at Washington State
University for further processing and
testing for different viruses. Total
nucleic acids eluted from FTA cards
were subjected to reverse transcription
(RT)-polymerase chain reaction (PCR)
and PCR with degenerate primers
specific to a portion of the cylindrical
inclusion body protein of potyviruses,
common region of geminiviruses,
replicase gene of tospoviruses and
primers specific to the coat protein of
Cucumber mosaic virus. The amplified
DNA was cloned, sequenced and the
nucleotide sequence compared with
corresponding sequences of viruses
available in GenBank. The results
indicated presence of Zuchini yellow
mosaic virus in pumpkin and squash
in Surkhet area and in bottle gourd
and squash in Nepal Gunj, Chili veinal
mottle virus in pepper in Surkhet area
and Bean common mosaic virus in
cowpea in Surkhet area. In addition,
a survey of bean germplasm at NARC
research plots in Kathmandu showed
mosaic symptoms and an analysis of
these samples by molecular assays
described above indicated the presence
of Bean yellow mosaic virus.
The results indicated that distinct

viruses are present in vegetable crops
surveyed in Surkhet and Nepalgunj.
Since identification of viruses based on
symptoms is not reliable, this survey
provided science-based information for
building a data base of viruses present
in vegetable and legume crops in
Nepal. Since these viruses are spread
via seed and by aphid vectors, the
results offer a foundation of knowledge for increased awareness of plant
viruses spreading via seeds and to sensitize farmers and national programs
about benefits of planting virus-free
seed for healthy crops to produce
vegetables with high nutritive value.
In addition, the knowledge generated
during this project period will help
developing strategies for management
of insect vectors such as aphids to
control seed-borne virus diseases benefiting subsistence farmers in Nepal.
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Expansion of Implementation of Vegetable IPM Packages in
the FtF Division of Bangladesh
Virus survey Report
With the support of USAID Mission in Bangladesh and
in collaboration with scientists from Bangladesh Agriculture Research Institute and Jessore Regional Research
Station, a small-scale survey of vegetable crops was
conducted during May 11-14, 2013 in Jessore area of
Bangladesh. Farmers’ fields and backyard farms growing
a variety of vegetable crops (pepper, okra and various
types of cucumbers and gourds) were monitored for
virus-like symptoms. In addition, pepper and okra trials
conducted at the Jessore Regional Research Station and
adjacent Horticulture Experiment Station were monitored
for virus diseases. Leaf samples from plants showing different types of symptoms (mosaic, mottling, curling and
deformation of leaves and overall stunting of plants) were
pressed on FTA® cards and nitrocellulose membranes
and brought to Rayapati’s lab at Washington State University for further processing and testing. Total nucleic
acids eluted from FTA cards were subjected to reverse
transcription (RT)-polymerase chain reaction (PCR) and
PCR with degenerate primers specific to a portion of the
cylindrical inclusion body protein of potyviruses, common
region of geminiviruses, replicase gene of tospoviruses
and primers specific to the coat protein of Cucumber
mosaic virus. The amplified DNA was cloned and
sequenced, and the nucleotide sequence was compared
with corresponding sequences of viruses available in
GenBank. The results indicated presence of a geminivirus
showing high similarity with Tomato leaf curl Joydebpur
virus in chili peppers. The geminivirus sequence from
bitter gourd indicated that it could be closely related to
Pumpkin yellow vein mosaic virus. Symptomatic samples
from okra were not included in these tests, since previous
studies confirmed the presence of Bhendi yellow vein
mosaic virus (Begomovirus) infecting okra samples from
Bangladesh. Further testing of samples is in progress.
The above results indicated that distinct viruses are
present in vegetable crops, especially in chili peppers,
okra, and bitter gourd. Since identification of viruses
based on symptoms is not reliable, this survey provided
science-based information for building a data base of
viruses present in vegetable crops in Bangladesh and
develop environmentally benign strategies for their management. Information on crop-specific virus diseases will
offer a foundation of knowledge for increased awareness
of plant viruses among farmers and national programs
and promote benefits of growing healthy crops to produce
vegetables with high nutritive value.
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Randomized Control Trial and Baseline Survey
A randomized control trial (RCT) was initiated for impact
assessment purposes in both Barisal and Jessore districts,
the two district that are the focus of the project. Virginia
Tech agricultural economics Ph.D. student, Ahsanuzaman, under the guidance of Dr. George Norton, set
up the trial and conducted a survey with the assistance
of Mr. Mian and others on the IPM IL. A total of eight
vegetable farmers were chosen randomly from each of 50
villages in the two districts for a total of 800 farmers who
were selected to be interviewed and followed throughout
the trial. Half of the villages were chosen randomly to
receive IPM technology transfer activities and half will
serve as a control group. Farmers had to produce at least
some vegetables to be included in the trial. Farmers in
all villages have access to mass media messages about
IPM, but only the treated villages will receive more
intensive training on the project. A baseline survey was
conducted in June and July with a team of enumerators
to gather information from the 800 farmers about their
socioeconomic characteristics, pest management practices, and other factors. A nine-page questionnaire was
administered to each farmer in an interview, and the
GPS location was noted so that a follow-up survey can
be administered each year of the project and impacts on
technology adoption, production, and pesticide use can be
measured over time. Cost-of-production data will also be
gathered from a sample of farmers in each district. These
data will later be combined with yield and adoption data
to enable an aggregate assessment of the project impacts.
Mr. Ahsanuzzaman has entered all the data into a database from the survey

IPM technology dissemination
IPM technology for controlling fruit fly was disseminated
in several villages of Jessore and Barisal region. In Jessore there were three villages under Jessore Sadar and
Bagherpara upazilla. In Barisal region there were six villages under Barisal Sadar, Babuganj and Jalokathi Sadar
Upazilla. From Jessore and Barisal 34 and 33 farmers
participated in this dissemination activities. In total 400
fruit fly traps were set in 67 farmers’ fields. Major crops
were bottle gourd. Other than the bottle there were also
ash gourd, cucumber, pointed gourd, teasel gourd, sponge
gourd and bitter gourd. Fruit fly traps with pheromone
(cue lure) were set in September 2013. Fruit fly capture
was recorded twice in a week. Farmers were trained on
setting the traps and to change the water at least twice in

a week. Initially fruit fly capture was
high and by mid October fruit fly capture was reduced. Farmers were happy
to see less infestation in the crop and
fewer fruit flies captured inside the
traps.
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long-term | short-term
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Long-Term Training
T

constraints. These programs are designed to
meet the needs of host country scientists by
integrating with IPM IL resesarch carried out
by the researchers based at U.S. universities.

he IPM IL provides long-term training to
build the capacity of host country scientists
who will have major responsibilities for crop
protection in their home countries. Training
is also made available to young U.S. scientists
who plan for careers in international crop
protection and development work. While
addressing a global knowledge base in U.S.
universities, the training addresses specific
host country IPM questions, opportunities, and

Student numbers by degree/level and country
Country
Bangladesh
Ecuador
Honduras
India
Indonesia
Kenya
Nepal
Peru
Taiwan
Tajikistan
Tanzania
Uganda
USA
TOTAL

Doctorate
Men Women
1

3

Masters
Men
Women

Bachelors
Men Women

1
1
1
1
1
1

2

1
2
3

2
4

3

2

2
6
3

13

16

23

16

16

5
2
1

4
9
2

1
3

1
3

6

8
1

1
1
1
1
3

9

Total
2
5
7
13
26
5
1
1
1
1
8
15
8

93
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Long-Term Training at a glance
In annual report year 2012-13, we trained

• 93 students
• 61 graduate students (25 men, 36 women)
• 22 PhD students (9 men, 13 women)
• 39 MS students (16 men, 23 women)
• 32 BS students (17 men, 15 women)

at 7 U.S. and 9 host-country
universities

There is overlap because
some students work
with both a regional and
global theme
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First Name

Last Name

Home
Country

Afroz

Mafruha

Bangladesh

Ahsanuzzaman

Amalia

Ismi

Ardiansyah
Ariko

Joseph

Regional
Project

Global
Theme

Degree

Discipline

Start
Year

End
Year

University

Advisor

IPDN

PhD

Plant
Pathology

2013

2017

The Ohio State University;
BSMRAU

Sally Miller

Impact
Assessment

PhD

Agricultural
Economics

2012

2014

Virginia Tech

George Norton

Bangladesh

SA

Indonesia

SEA

MS

Computer
Science

2011

2013

Bogor Agricultural University

Indonesia

SEA

MS

Computer
Science

2011

2013

Bogor Agricultural University

Uganda

EA

BS

Crop Science

2012

2013

Makerere University

Mildred OchwoSsemakula

Arvind

D

India

SA

MS

Entomology

2011

2013

TNAU

C. Durairaj

Ashraf

Mohamed
Ashraf

Tanzania

EA

MS

Horticulture

2010

2013

Sokoine University of
Agriculture

A.P. Maerere

Atukunda

Robinah

Uganda

EA

MS

Crop Science

2010

2014

Makerere University

M. Ochwo-Ssemkula;
Peter Sseruwaji
Judith Brown

Avelar

Sophia

USA

LAC

MS

Plant Pathology

2012

2014

U. Arizona

Bemeo Guaman

Nelly Azucena

Ecuador

LAC

MS

Development

2013

2014

ESPOCH

Bilqis

Eizki O

Indonesia

SEA

BS

Crop Protection

2012

2013

Bogor Agricultural University

Brady

Sally

USA

LAC

MS

Plant Scienecs

2012

2013

Virginia Tech

Campbell

A.J

USA

PhD

Plant Pathology

Campoverde

Angel

Ecuador

LAC

MS

Agricultural
Economics

2012

Capelli

Matt

USA

EA

MS

Agricultural
and Applied
Economics

Carrion

Vanessa

Ecuador

Impact Assessment

MS

Agricultural
Economics

Chekuret

Scola

BS

Crop Science

2013

IPVDN

MS

Plant Pathology

2011

Damayanti

IPVDN

IPVDN

Uganda

EA

Indonesia

SEA

UC Davis

Robert Gilbertson

2014

Virginia Tech

Jeff Alwang

2011

2012

Virginia Tech

Dan Taylor/ Jackline
Bonabana

2011

2013

Virginia Tech

George Norton

2014

Makerere University

Jeninah Karungi

2013

Bogor Agricultural University

Danda

Telesphory

Tanzania

EA

BS

Horticulture

2011

2012

Sokoine University of
Agriculture

A.P. Maerere

Dustan mtui

Hosea

Tanzania

EA

PhD

Horticulture

2009

2013

Sokoine University of
Agriculture

A.P. Maerere; M.
Bennett

Dwianri

Idho

Indonesia

SEA

BS

Crop Protection

2012

2013

Bogor Agricultural University

Ekepu

David

Uganda

EA

BS

Crop Science

2012

2013

Makerere University

Escudero
Lopez

Luis Orlando

Ecuador

LAC

BS

Agronomy

2013

2014

Central University of Ecuador

Febriani

Lestari

Indonesia

SEA

BS

Crop Protection

2012

2013

Bogor Agricultural University

Fidyani

Faradina

Indonesia

SEA

BS

Computer
Science

2012

2013

Bogor Agricultural University

Guayasamin
Guanga

Mireya Alexandra

Ecuador

LAC

BS

Agronomy

2013

Central University of Ecuador

Heningtyas

Yunda

Indonesia

SEA

MS

Computer
Science

2011

2013

Bogor Agricultural University

Hutomo

Doddy tri

Indonesia

SEA

BS

Computer
Science

2012

2013

Bogor Agricultural University

IPVDN

Indumathi

V.S.

India

SA

MS

Entomology

2012

2014

TNAU

Irzalinda

Vivi

Indonesia

SEA

MS

Family Sciences

2011

2013

Bogor Agricultural University

Isoto

Rosemary

Uganda

EA

MS

Agricultural
Economics

2010

2012

Ohio State University

Jeninah Karungi

C. Durairaj

David Kraybill
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Jurua

Herbert

Uganda

EA

MS

Crop Science

2011

2014

Makerere University

Jeninah Karungi;
Peter sseruwaji

Kahinga

Joe Ng'ang'a

Kenya

EA

BS

Horticulture

2010

2013

Kenya Methodist University

M. Waiganjo

Keerthana

U.

India

SA

MS

Plant Pathology

2011

2013

TNAU

G. Karthikeyan

Kilambo

Deusdedit

Tanzania

EA

PhD

Plant Pathology

2009

2013

Sokoine University of Agriculture

D. Mamiro

Kirinya

Julian

USA

EA

MS

Agricultural
and Applied
Economics

2012

2014

Virginia Tech

Dan Taylor

India

SA

PhD

Agricultural
Economics

2009

2012

TNAU

K.N. Selvaraj

UC Davis

Robert Gilbertson

2012

Bogor Agricultural University

Kirithika
Kuo

Yen-Wen

Taiwan

IPVDN

PhD

Plant Pathology

Mahar

Avanty Widias

Indonesia

IPVDN

BS

Plant Pathology

Maharani

Yani

Indonesia

SEA

PhD

Entomology

2012

2014

Bogor Agricultural University

Maliyatabu
Ng'homa

Nyambisi

Tanzania

EA

PhD

Plant Pathology

2009

2014

Sokoine University of Agriculture

D. Mamiro

Matiku David

Grace

Tanzania

EA

MS

Plant Protection

2011

2014

Sokoine University of Agriculture

K.P. Sibuga

Mbinya Mueke

Pauline

Kenya

EA

MS

Zoology

2010

2013

Kenyatta University

J.P Mbugi; M.
Waiganjo

McCarthy

Evan

USA

Impact Assessment

MS

Agricultural
Economics

2013

2015

Virginia Tech

George Norton

Megasari

Dita

Indonesia

IPVDN

BS

Crop Protection

2012

2013

Bogor Agricultural University

Megasari

Dita

Indonesia

BS

Crop Protection

2012

2013

Bogor Agricultural University

Melgarejo

Tomas

Peru

PhD

Plant Pathology

SEA

MS

Plant Pathology

2012

2014

Melinda

Indonesia

SEA
IPVDN

UC Davis

Robert Gilbertson

Bogor Agricultural University

Meya

Akida

Tanzania

EA

MS

Plant Pathology

2009

2012

Sokoine University of Agriculture

D. Mamiro

Mgalula

David

Tanzania

EA

BS

Horticulture

2012

2013

Sokoine University of Agriculture

A.P. Maerere

Muwanga

Zachary

Uganda

EA

MS

Crop Protection

2009

2013

Makerere University

Michael Otim; S.
Kyamanywa

Muwanika

Chris Tansani

Uganda

EA

MS

Crop Protection

2010

2013

Makerere University

Jeninah Karungi;
Peter sseruwaji

Nagendran

K.

India

SA

Namaala

Judith

Uganda

EA

Natarajan

Kiruthika

India

SA

Nurhaelena

Yudia

Indonesia

Nyambura
Kuria

Sylvia

Kenya

IPVDN

PhD

Plant Pathology

2011

2014

TNAU

G. Karthikeyan

BS

Crop Science

2010

2011

Makerere University

Jeninah Karungi

PhD

Agricultural
Economics

2010

2013

Virginia Tech

George Norton

SEA

BS

Crop Protection

2012

2013

Bogor Agricultural University

EA

MS

Plant Pathology

2010

2013

Makerere University

G. Tusiime; M.
Waiganjo
Margaret Mangheni

Impact Assessment

Ochago

Robert

Uganda

EA

MS

Extension

2010

2014

Makerere University

Octaviany

Vani Nur

Indonesia

SEA

MS

Entomology

2012

2014

Bogor Agricultural University

Olango

Andrew

Uganda

EA

MS

Crop Protection

2011

2014

Makerere University

M. Ochwo-Ssemkula;
Jeninah Karungi

Otipa

Miriam

Kenya

EA

PhD

Plant Pathology

2008

2013

JKUATO

Edward Ateka;
Edward Mamati;
Douglas Miano

Perla

David

Honduras

LAC

MS

Nematology

2011

2013

Purdue University

Pfeufer

Wmily E.

USA

LAC

PhD

Plant Pathology

2010

2015

Penn State University

Beth Gugino

Priyanka

R.

India

SA

MS

Plant Pathology

2012

2014

TNAU

G. Karthikeyan
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Rahma

Atika

Indonesia

SEA

MS

Family Sciences

2011

2013

Bogor Agricultural University

Rajamanickam

S.

India

SA

PhD

Plant Pathology

2009

2013

TNAU

G. Karthikeyan; G.
Chandrasekar

Rajeswari

M

India

SA

PhD

Nematology

2010

2014

TNAU

S. Ramakrishnan

Ramadhan

Rizky

Indonesia

BS

Plant Pathology

2012

Bogor Agricultural University

Rana

Seema

India

SA

PhD

Biotechnology

2012

2016

TNAU

Rode Molefi

Kgalaleo

Indonesia

SEA

MS

Family Sciences

2012

2014

Bogor Agricultural University

Rwabusheiga

Brenda

Uganda

EA

BS

Horticulture

2011

2012

Makerere University

Jeninah Karungi

Safarzoda

Shahlo

Tajikistan

CA

PhD

Entomology

2011

2014

Michigan State University

Karim Maredia

Sampah
Kumar

S.

India

SA

PhD

Entomology

2010

2013

TNAU

C. Durairaj

Saputro

Aries Rama

Indonesia

SEA

BS

Crop Protection

2012

2013

Bogor Agricultural University

Saranji

Thamalika

India

SA

PhD

Nematology

2011

2015

TNAU

S. Ramakrishnan

Sewayon

Thomas

Uganda

EA

BS

Crop Science

2013

2014

Makerere University

Mildred OchwoSsemakula

Ssemwogerere

Charles

Uganda

EA

MS

Crop Protection

2010

2013

Makerere University

S. Kyamanywa;
Jeninah Karungi

Subedi

Nagendra

Nepal

PhD

Plant Pathology

2011

2015

The Ohio State University

Sally Miller

Sufyana

Ridwan

Indonesia

SEA

BS

Crop Protection

2012

2013

Bogor Agricultural University

Swati

Gautam

India

SA

MS

Biotechnology

TNAU

S. Mohankumar

Testen

Anna

USA

LAC

MS

Plant Pathology

2010

2012

Penn State University

Paul Backman; Beth
Gugino

Tri

Dyah

Indonesia

SEA

BS

Crop Protection

2012

2013

Bogor Agricultural University

Trio

Alrasyid

Indonesia

SEA

BS

Computer
Science

2012

2013

Bogor Agricultural University

Tumweisigye

Innocent

Uganda

EA

BS

Agricultural
Economics

2011

2012

Makerere University

Wardani

Nila

Indonesia

SEA

PhD

Entomology

2010

2013

Bogor Agricultural University

Wasike

Jack

Kenya

EA

MS

Plant Pathology

2010

2013

Kenyatta University

Honduras

LAC

IPVDN

BS

Agronomy

Honduras

LAC

IPVDN

BS

Agronomy

Honduras

LAC

IPVDN

BS

Agronomy

Honduras

LAC

IPVDN

BS

Agronomy

Honduras

LAC

IPVDN

BS

Agronomy

Honduras

LAC

IPVDN

BS

Agronomy

IPVDN

MS

Plant Pathology

2013

Bogor Agricultural University

Melinda

Indonesia

IPVDN

IPDN

S. Mohankumar

Jeninah Karungi

Ruth Amata
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Short-Term Training
T

he IPM IL provides short-term training
to build the capacity of host country
institutions, scientists, students, extension
agents, and others directly involved with crop
protection. Specialized symposia, training
events, and technical workshops are conducted
in the U.S. or in program host countries and
are designed to build the capacity of host
country scientists and graduate students.
The program also trains growers on proper
identification of plant diseases and pests and
sound management practices through seminars, workshops, field days, field demonstrations, and Farmer Field Schools (FFS). IPM
components and packages are also disseminated to growers using this approach. These activities are facilitated by U.S. and host country
scientists, technicians, graduate students, and
communication specialists.
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IPM IL Non-Degree Training (Activity Summary), FY 2013
Individual Participation to
Each Type of Event
Regional Programs
Latin America and
the Carribean
East Africa
West Africa
South Asia
Southeast Asia
Central Asia
Global Programs
IPDN
IPVDN
Impact Assessment
Gender
Total

Workshop

Training

"Field Day/
Demonstration"

"Seminar/
Conference"

Total Number of
Participants

13

3

2

3

1131

4
8
2
1
0

21

3
0
2
2
6

3
1
1
0
0

1715
128
752
255
793

1
2

2
2

18

5
17

134
150
20
23
5101

3
2
1
34

13
4
0
5
5
7
2
60
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Latin America and the Carribbean-Regional Project
Guatemala
Program
Type

Date

Training Type

Number of
Participants

Men

Women Audience

Training

Year round

Training of technicians for PCR 2
and ELISA techniques from
other institutions or new for the
laboratory

1

1

Technicians

Workshop

February
26-28, 2013

Workshops of Real time PCR
for technicians from different
Guatemalan laboratories

16

11

5

Technicians

Workshop

June 24-28,
2013

Workshop of Taxonomy of
bacterias for technicians from
different Guatemalan laboratories

22

13

9

Technicians

Workshop

May 6-10,
2013

Workshop for virus and management of thrips for agricultural promoters and native and
local growers

33

32

1

Farmers

Workshop for agricultural
technicians

33

31

2

Technicians

Workshop

March 8,
2013

Workshop for tomato viruses
40
for technicians and agronomists

38

2

Technicians

Workshop

March 8,
2013

Workshop for nematodes for
technicians and agronomists

50

47

3

Technicians

Workshop

April 24,
2013

Workshop for pepper viruses for 30
technicians and agronomists

28

2

Technicians

Workshop

June 24,
2013

Workshop for fungi and nematodes in tomato and pepper,
Sta. Rosa de Lima for technicians and agronomists

28

28

0

Technicians

El Progreso

February 1,
2013

El Progreso, Jutiapa, Nematodes for growers of tomato and
pepper

50

45

5

Farmers

Workshop

March 1,
2013

Workshop for nematode and
fungal diseases for growers of
tomato

73

65

8

Farmers

Workshop

April 1,
2013

Workshop for tomato and pepper growers on nematode and
fungal diseases

66

60

6

Farmers

Workshop

April 1,
2013

Workshop on nematode and
fungal diseases for tomato and
berry growers

50

48

2

Farmers

Training

August 1,
2013

Training for field technicians
about management of viruses
in tomato and potato

3

3

0

Technicians

92

Latin America and the Carribbean-Regional Project
Honduras
Program
Type

Date

Training Type

Number of
Participants

Men

Women

Audience

Conference

Oct. 17-19,
2013

IPM Congress was held in
Tegucigalpa with
presentations on IPM IL
techniques and news

270

246

24

Conference
participants

Training

April 23-27,
2013

IPM Training

95

90

5

Field extension
workers, growers and staff of
agricultural
companies

Conference

April 22-26,
2013

Biannual meeting of the
80
Central America Collaborative Program for Improvement of Food Crops

70

10

Conference
participants

Field Day

June, 2013

Field Day on potato diseases and treatments

23

23

0

Potato Farmers

Workshop

June 20, 2013

Workshop on integrated
management of onion
diseases.

15

12

3

Vegetable Growers

Talk

July 25, 2013

Short talk offered on biology, habits and management of Potato Psyllid,
Bactericera cockerelli

200

186

14

Vegetable Growers

Workshop

August 9, 2013

IPM workshop on potato
Psyllid,Bactericera cockerelli

29

26

3

Vegetable Growers

Latin America and the
Carribbean Total

Total Participants

Men

Women

1236

1131

105

93

East Africa-Regional Project
Kenya
Program
Type

Date

Training Type

Number of
Participants

Men

Women

Audience

Workshop

July 30-Aug 2,
2013

Passion fruit growing

29

22

7

Farmers

Farmers trained on pas- 33
sion fruit diseases and
management

21

12

Farmers

Training

2
Workshop

August 28-30,
2013

TechnoServe
Officers

IPM IL workshop training agricultural extension officers on disease
management

29

25

4

Agriculture
extension
officers

Training

FFS training for tomato
farmers at Kangai-Tisa

35

20

15

Tomato Farmers

Training

High tunnel construction training

27

24

3

Workshop

July 1-19, 2013

Workshop to train students in plant diagnostics and pest management

98

35

63

Makerere
University
Students

Field Day

February 14,
2013

Field day at KARIMuguga

500

270

230

Farmers

Undergraduate students students received
training on high tunnel
tomato production.

176

102

74

Students

Class

94

East Africa-Regional Project
Tanzania
Program Type

Date

Training Type

Number of
Participants

Men

Women

Audience

Field Trials

Training farmers on the ef76
fect of fertilizer combinations
on onion bulb pungency

49

27

Farmers

Training

Tomato farmers training
Farm Demonstration Plots

70

46

24

Farmers

Training

April, 2013

Tomato farmers training:
Production under High Tunnels

56

36

20

Farmers

Training

June, 2013

Tomato farmers training:
Production under High Tunnels

176

102

74

Farmers

Training

July 11,
2013

Tomato farmers training:
Postharvest Handling

86

50

36

Farmers

Training

July 25,
2013

Tomato traders training:
Postharvest Handling

18

18

0

Traders

Training

June 1, 2013

Tomato student training:
Postharvest Handling

64

40

24

Students

Training

April, 2013

Tomato and onion IPM
technology adoption studies

77

48

29

Training

July, 2013

Training on farm demo plots

40

22

18

Onion Farmers

Training

Nov. 2012

Training on fertilizer types
and rates

76

49

27

Onion Farmers

Training

Feb. 2013

Evaluation training of onion
pungency

20

10

10

University Students

Training

Aug. 1-8,
2013

Field visits and training on
coffee farms

475

341

134

Farmers

32

20

12

Training

Training on pest and disease
management options

Scientific
Collaboration

Dr. Delphine Mamiro, SUA,
worked with Sally Miller,
OSU, on PCR-based assay
for the detection of onion
fungal pathogens

Scientific
Collaboration

MSc student Charles Ssemwogerere worked under the
guidance of Luis Canas,
OSU, to analyze data

Scientific
Collaboration

PhD student Nyambisi
Maliyatabu Ng'homa, SUA,
received training at Makerere University and Uganda
Coffee Research Institute on
coffee wilt pathogens

Scientific
Collaboration

June, 2013

6

Students
Technoserve
Agents

Dr. Elias Mgembe, SUA,
attended a farmer training
on pest scouting and high
tunnel production at OSU

95

East Africa-Regional Project
Uganda
Program
Type

Participants

Men

Women

Audience

Field trials

23

10

13

Researchers
and Farmers

Farmer workshops

90

52

40

Researchers
and Farmers

Farmers Field
Training

34

24

10

Kimbowa
United Coffee
Farmers’ FFS
in Sironko
district.

Steering committee
meeting for streamlining the Plant Health
System

9

7

2

The Makerere Team
provides IPM technical support for farmers
in Pallisa and Wakiso
Districts

317

193

124

Committee
meeting

Date

April 17, 2013

Training

Training Type

Training

Dec. 17-18,
2012

Climate change re-tooling training program

1

1

0

Training

Aug. 28-30,
2013

Training agricultural
extension officers on
disease management

34

24

6

Farmers Field
Training

Sironko coffee farmers
field training

64

Farmers Field
Training

Coffee Black Twig Borer
Training

72

Scientific
Collaboration

Jan 28 - Feb. 1,
2013

East Africa Total

Sylvia Kuria, Kenya
Agricultural University,
attended International
Biocontrol workshop
at Tamil Nadu Agricultural University, India

Total Participants
2843

96

Farmers

Scientists and
extension officers
Farmers

53

19

Farmers

West Africa-Regional Project
Ghana
Program
Type

Date

Training Type

Number of
Participants

Men

Training

Jan.26 - Feb 1,
2013

Workshop on the Production of 1
Bio control Agents
(Pseudomonas and Trichoderma)

1

Training

May 5-10,
2013

Workshop on the spread and
control of Tomato Leafminer,
Tuta absolula (Meyrick, 1971)
in West and Central Africa

2

2

Conference

July 22-26,
July 2013

American Society for Horticultural Science (ASHS)

1

1

Women

Audience

Senegal DPV
Program Type

Date

Training Type

Number of
Participants

Men

Women

Audience

Farmer-Field
School and training

Nov 16-18,
2012

IPM research on SPW
parasitoids ID

37

22

15

Tomato
farmers

Farmer-Field
School and training

Feb 5-9, 2013

IPM research on SPW
parasitoids Survey

34

23

11

Tomato
farmers

Farmer-Field
School and training

Apr 16-22, 2013

IPM research on SPW
parasitoids impact

26

10

16

Tomato
farmers

Farmer-Field
School and training

Dec 22-25, 2012

IPM research on PTM
survey

28

15

13

Potato
farmers

Farmer-Field
School and training

Mar12-14, 2013

IPM research on PTM at
harvest

48

22

26

Potato
farmers

Farmer-Field
School and training

Apr 23-25, 2013

IPM research storage of
PTM

42

32

10

Potato
farmers

West Africa Total

Total Participants
219

97

Southeast Asia-Regional Project
Phillipines
Program
Type

Date

Training Type

Field Day

various

Demonstration

Number of
Participants

Men

Women

Audience

Demonstration of IPM techniques 100
and dissemination of planting
materials

60

40

Farmers

various

Demonstration of weed, disease
and insect pest management

100

68

Malvar
Batangas
farmers

Program
Type

Date

Training Type

Training

Apr 26, 2013

Workshop

Training

168

Indonesia
Number of
Participants

Men

Women

Audience

Training on mass-produc- 50
tion of Trichoderma

30

20

Farmer Groups

July, 2013

Biodiversity and
IPM Workshop

>200

125

75

Farmers,
Researchers,and
NGOs worldwide

various

IPM tactics

167

100

67

Farmers

Program
Type

Date

Training Type

Number of
Participants

Men

Women

Audience

Training

April 23-26,
2013

Plant Disease Diagnostic
Training

57

47

10

Field Workers

Training for on-farm
propagation of Trichoderma

10

10

0

Farmers,
extension
agents

Cambodia

Training

Southeast Asia Total

98

Total Participants

Men

Women

417

255

162

South Asia-Regional Project
India/TNAU
Program
Type

Date

Field day

Training Type

Number of
Participants

Showcasing the output of
an IPM field over four acres
versus a non IPM plot

32

Men

Women

Audience
Farmers and
agridealers

Meeting

Feb 3-4, 2013

South Asia Regional Meeting
at BARI (Bangladesh)

Workshop

30-Jan-13

Awareness and interaction
meeting for farmers in vegetable IPM

378

350

28

Workshop

Mar 14-16,
2013

Awareness and interaction
meeting for farmers in vegetable IPM with emphasis on
nematode management

25

15

10

Training

30-Aug-13

Training program on diagnosis andmanagement of mite
pests

25

18

7

Meeting

8-Jan-13

Meeting on IPDM technology

63

48

15

Demonstration

Jan 3-5, 2013

IPM demonstration and
exhibition

>500

Training

19-Aug-13

Recent trends in onion and
chili IPM

Training

27-Aug-13

Onion and chili IPM

Farmers
Farmers

India/TERI
Program
Type

Date

Training Type

Number of
Participants

Men

Women

Audience

Training

Farmer Training

27

19

8

Bhoorgarhi
village

Training

Farmer Training

38

22

16

Upeda village

Training

Farmer Training

27

16

11

Tatarpur
village

Training

Farmer Training

30

21

9

Hanumanthnagar village

Training

Farmer Training

23

18

5

Battegoudanour village

Nepal
Program Type

Date

Number of
Participants

Men

Women

Training in Lalitpur

375

34

341

Training in Kavre

21

17

4

Training in Kaski

332

130

202

Training in Rupandehi

151

62

89

Training in Palpa

51

23

28

99

South Asia Total

Total Participants
280

Central Asia-Regional Project
Tajikistan
Program
Type

Date

Training type

Number of Participants

Men

Women

Audience

Demonstration
Site

October 2012
- June 2013

FFS in Sunn Pest in
wheat crop. Spitamen
district in the North of
Tajikistan

20

14

6

Farmers

Demonstration
Site

June 15,
2013

Sunn Pest. Farmer field
47
day in Spitament district.

28

19

Farmers

Demonstration
Site

October 2012
- June 2013

FFS in Cereal leaf beetle
in wheat crop. Hissor
district in the South of
Tajikistan.

20

8

12

Farmers

Demonstration
Site

June 11,
2013

Cereal leaf beetle.
Farmer field day in Hissor district.

52

22

30

Farmers

Demonstration
Site

October 2012
- June 2013

FFS in yellow rust (Puccinia striiformis) and
brown rust (Puccinia
recondite) in wheat crop.
Muminabad district in
the East of Tajikistan.

15

10

5

Farmers

Demonstration
Site

June 27,
2013

Yellow and brown rus.
Farmer field day in Muminabad district.

38

25

13

Farmers

192

107

85

Farmers

Total:

100

International Plant Diagnostic Network - IPDN Global Theme
IPDN
Program
Type

Date

Training Type

Workshop

January
28th-February 1, 2013

Identification and mass culturing
of Pseudomonas and Trichoderma;
methods for identification of Ralstonia solanacearum; South Asia

Scientists;
Farmers

Training

January
30th, 2013

Identification of vegetable pest and
diseases; South Asia

Farmers

Training

Workshop

February 2528, 2013

Number of
Participants

50

36

14

Use of real time qPCR for detection/
diagnosis of bacterial canker; Latin
America, Guatemala

15

10

5

Bacterial taxonomy; Latin America;
Guatemala

Webinar

Webinar on bedbugs; South Asia,
TNAU

Clinics

Plant health; East Africa, Kenya
August 28-30, Pest and disease surveillance; East
2013
Africa, Uganda

29

Training

April 27-July
24,2013

Traditional, serological, and molecular diagnostics for vegetable diseases

1

Recess Term

Training undergraduate students in
plant diagnostics during the recess
term at MUARIK

25

Farmers and
Extension
agents

4
1

Diagnostic plant clinics

IPDN Total

Audience

Farmers

Training

Training

Women

Identification of nematodes; South
Asia

Workshop

Field Days

Men

Dr. Delphina
Mamiro
Farmers

98

63

35

Students

Total Participants
134

101

International Plant Virus Disease Network - IPVDN Global Theme
IPVDN
Program
Type

Date

Training Type

Meeting

Jan. 30, 2013

Awareness program
for vegetable IPM
(India)

Workshop

January 28thFebruary 1, 2013

Workshop on production of biological
agents (India)

Workshop

April 23-26, 2013

Plant disease
diagnosis workshop
(Cambodia)

Meeting

July 2-3, 2013

Virus diseases (Indonesia)

Training

Apirl 24, 2014

Viral disease recognition (Guatemala)

Training

Feb-June 2013

Trainings

Audience
Farmers

Agricultural advisors

133

128

5

Technicians

12

10

2

Technicians

12

Implementation of
ISO 17025

Presentation

May 23, 2013

Presentation about
virus diseases at
National Agriculture
Research Institute
(Nepal)

Training

July 5, 2013

Training technicians
to test for different
pathogens that affect
pepper and tomato
(Guatemala)

2

Presentation about
plant virus diseases
and diagnostics

Total Participants
150

Personnel of UVG
Laboratory of Plant
Protection
Nepal Agricultural
Research Council

			

102

Women

Collaboration

Weekly

IPVDN Total

Men

Tomato viruses

Training

Presentation

Number of
Participants

2

Technicians

Impact Assessment - Global Theme
Program Type Date

Training Type

Number of
Participants

Men

Women

Training

Feb, 2013

Small group discussion
and training; India

3

1

2

Training

Feb, 2013

Small group discussion
and training; Nepal

2

1

1

Training

Feb, 2013

Small group training and
discussion;Bangladesh

3

3

0

Training

June, 2013

Small group training and
discussion;Uganda

3

2

1

Training

March 5-7, 2013

Impact assessment at
INIAP; Ecuador

22

13

9

Training

April 15, 2012-October 15,
2013

Impact assessment; India,
Virginia Tech

1

0

1

Training

September 2012-December
2013

Impact assessment; US

1

0

1

Impact Assessment
Total

Total Participants
120

Gender - Global Theme
Program Type

Date

Training Type

Men

Women

Audience

Seminar

Jan. 30, 2013

BARI scientists and
NGO partner
(Bangladesh)

11

7

Scientists

Hands-on training

Feb. 1, 2013

2 BARI scientists and
NGO representatives
from MCC
(Bangladesh)

2

1

Scientists

Seminar

Oct. 8, 2012

Students at Bogor Agricultural University
(Indonesia)

3

15

Students

Hands-on training

Oct. 9, 2012

Student at Bogor Agricultural University
(Indonesia)

0

1

Students

Workshop

June, 2013

Farmer group
(Indonesia)

0

21

Farmers

Meeting

Sep. 29, 2013

Farmer group
(Indonesia)

0

30

Meeting

Aug-13

Farmer Group
(Battambang Province,
Cambodia)

7

14

Consultation

Not Reported

Philippines

Not Reported

Not Reported

Gender Total

Farmers

Total Participants
23

103

Publications

books | book chapters | articles | presentations | posters | extension brochures | theses | technical
bulletins| pamphlets | training materials | standard operating procedures | radio | tv

104

Publications
IPM IL program leaders, researchers,
extension workers, and students share
their work with a larger audience through
publications and presentations. Books, book
chapters, and journal articles reach specialists
in myriad disciplines, from agricultural
economics to gender studies. Symposium,
conference, and poster presentations are given
to a variety of audiences, including research
scientists, government administrators, and

undergraduate students. IPM CRSP personnel
produce pamphlets, fact sheets, training
materials, and bulletins designed to reach
development practitioners, extension agents
and farmers. The program also shares its
work with a wider audience via press releases,
success stories, and general articles.

Radio,
tv, press
releases,
general
articles

Total

Journal
articles
(published
+ in press/
review)

Presentations
+ posters

Pamphlets,
fact sheets,
training
documents,
SOPs,
technical
bulletins

Theses +
dissertations

Latin America
+ Caribbean

1

9

4

3

East Africa

8

24

22

1

1

4

11

33

4

12

1

4

1

7

3

2

5

Books
+ book
chapters

Regional Programs

West Africa
South Asia

7

Southeast Asia
Central Asia

1

17
2

57
5

5

6

62
16

Global Programs
Parthenium
IPDN
IPVDN

1

2

5

3

24

1

8
28

1

Impact
Assessment
Gender

1
7

1

8

Other
Management
Entity

1

2

3

Total

10

34

128

32

8

11

17

19

231

105

Books and book
chapters
Jenina Karungi, S. Kyamanywa, E. Adipala, and J.M.
Erbaugh, 2011. “Pesticide Utilization, Regulation and
Future Prospects in Small Scale Horticultural Crop
Production Systems in a Developing Country.” Chapter 2.
In Pesticides in the Modern World – Pesticides Use and
Management, ed. Margarita Stoytcheva. INTECH Open
Access Publishers, ISBN 978-953-307-459-7.

articles
Published in refereed publications
Abdullah, T. and A. Rauf. 2011. Population characteristics
Arida, G. S., B.S. Punzal, B.M. Shepard and E.G. Rajotte.
2013. Field Evaluation of Sticky Board Traps for Managing
Leafminer Field Liriomyza trifolii (Burgess) ( Diptera:
Agromyzidae), Infestation in onion ( Allium cepa Linn.)
Philipp Ent 27 (1): 10-21.
Arida, G. S., B.S. Punzal, B.M. Shepard and E.G. Rajotte.
2013. Parasitism of Leafminer Liriomyza trifolii (Burgess)
(Diptera:Agromyzidae) Larvae on Onion Grown /after Rice
in Central Luzon, Philippines. Philipp Ent 27(1): 1-9.
Batuman, O. and Gilbertson, R.L. (2013). First report of
Columnea latent viroid (CLVd) in tomato in Mali. Plant
Disease 97: 692.
Bonabana-Wabbi, J., D. Taylor. 2013. A Limited Dependent Variable Analysis of Integrated Pest Management
Adoption in Uganda, Journal of Agricultural Science and
Technology, A2: 1162-1174.
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Council for Scientific and Industrial Research....................................................................................................................... Ghana
Crops Research Institute......................................................................................................................................................... Ghana
Direction de la Protection des Vegetaux............................................................................................................................... Senegal
Ethiopian Institute for Agricultural Research ................................................................................................................... Ethiopia
Farmers Initiatives for Ecological Literacy and Democracy............................................................................................ Indonesia
Haramaya University........................................................................................................................................................... Ethiopia
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Honduran Foundation for Agricultural Research.............................................................................................................Honduras
Institut Pertanian Bogor (Bogor Agricultural University)............................................................................................... Indonesia
Institute of Agriculture Science and Technology
(Instituto de Ciencia y Tecnologia Agricolas)..................................................................................................................Guatemala
Instituto Nacional Autónomo de Investigaciones Agropecuarias ..................................................................................... Ecuador
Kenya Agricultural Research Institute...................................................................................................................................Kenya
Makerere University.............................................................................................................................................................. Uganda
National Agricultural Research Organization..................................................................................................................... Uganda
Philippine Rice Resesarch Institute................................................................................................................................ Philippines
Sam Ratulangi University.................................................................................................................................................. Indonesia
Senegalese Institute for National Agricultural Research
(Institut Sénégalais de Recherches Agricole)....................................................................................................................... Senegal
Sokoine University of Agriculture......................................................................................................................................Tanzania
Tajik Academy of Agricultural Sciences........................................................................................................................... Tajikistan
Tamil Nadu Agricultural University........................................................................................................................................ India
Tanzania Coffee Research Institute ...................................................................................................................................Tanzania
The World Vegetable Center
(formerly the Asian Vegetable Research and Development Center)...................................................................................... China
University del Valle de Guatemala..................................................................................................................................Guatemala
University of the Philippines at Los Banos.................................................................................................................... Philippines
Zamorano School of Tropical Agriculture..........................................................................................................................Honduras

Private sector
Agroexpertos......................................................................................................................................................................Guatemala
Biocontrol Research Labs.......................................................................................................................................................... India
The Energy Resources Institute................................................................................................................................................ India
International Development Enterprises (iDE)........................................................................................................................ Nepal

International Agricultural Research Centers (IARC)
International Center for Agricultural Research in the Dry Areas
International Center for Insect Physiology and Ecology
International Center for Tropical Agriculture
International Food Policy Research Institute
International Institute of Tropical Agriculture
International Potato Center (Centro Internacional de la Papa)
International Rice Research Institute
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