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PREFACE
Sustainable agriculture and natural resources management is of major social and economic importance
in the countries of the SADC region. The region has the potential to be food secure and support a vibrant
economy based on intra and inter regional trade. However Food security, livelihoods, trade and national
economies of these countries continue to be threatened by the emergence of invasive plant pests which
constrain. In 2016 the Fall Armyworm was reported for the first time causing damage to crops on the
African continent. The pest is known to have devastating effects on crops, particularly maize a staple
food crop in Southern Africa, resulting in major yield losses. Following the outbreak of Fall Armyworm,
The Food and Agriculture Organization of the United Nations (FAO) has been given the role of
coordinating a response to the menace for Southern Africa and the whole of the African continent. A
number of technical consultative meetings have been held to address this challenge. Limited knowledge
about the pest, poorly developed surveillance and monitoring systems and limited information on
management options have been identified as specific gaps in SADC countries. Gaps in relation to data
collection tools for field assessments of Fall Armyworm and assessments related to socio-economic
impact of the pest have also been identified. In an effort to address these gaps and enhance capacity of
national staff to manage the pest, FAO and its partners held a Fall Armyworm Regional Training
Workshop for SADC countries in Pretoria, South Africa from 26 to 30 June 2017. This training manual has
been compiled from material used during the workshop and includes standard guidelines that have
been developed, field tested and adapted for monitoring and assessing impact of the pest in the region.
FAO would like to acknowledge the contribution of partners and resource experts in the production of
this manual, and hopes that it shall contribute to a better understanding of Fall Armyworm and enhance
capacity of plant protection practitioners in the region to develop comprehensive management
strategies.
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BACKGROUND
The Fall Armyworm, Spodoptera frugiperda (J.E. Smith) (Insecta: Lepidoptera: Noctuidae) is a
devastating pest of maize that is native to tropical and subtropical regions of the western hemisphere
from the United States of America to Argentina. The scientific name is derived from the feeding habits of
the larval life stage, frugiperda meaning “lost fruit” in Latin, as the pest can cause damage to crops
resulting in severe yield loss. Fall Armyworm (FAW) was reported for the first time on the African
continent in early 2016. Initial reports were from West Africa: Nigeria, Benin, Togo and Sao Tome’ and
Principe (IPPC, 2016; IITA, 2016). By May 2017 the pest had spread to 14 East and Central African
countries and 11 out of the 15 countries of the Southern African Development Community (SADC)
region. Currently (July 2017) all SADC states with the exception of Lesotho and the Island states have
reported presence of the pest. Although FAW shows a definite preference for the Poaceae it displays a
wide host range attacking over 80 different plant species including major crops such as cotton,
groundnuts, sorghum, wheat, potatoes, soybean and sugarcane. A number of fruit trees, ornamental
plants and weed species are also hosts to the pest. Its polyphagous nature presents challenges in
management due to the presence of numerous alternative hosts outside the production season of main
crops.

Larva of S. frugiperda

Holed maize cob
Crop damaged by S. frugiperda
Photos courtesy P. Chinwada

S. frugiperda is a transboundary pest therefore its appearance in some countries Africa raises the level
of threat to other regions of the continent not yet infested and other tropical and subtropical regions of
the world. Outbreaks of this pest can have devastating effects on the economies, trade, and food and
nutrition security of whole regions. According to a report on the FAW consultative meeting held in
Nairobi, Kenya in April 2017 there is anecdotal evidence that Sanitary and Phytosanitary measures may
be causing Non-Tariff Barriers in trade with affected countries, which will have negative effects on trade
volumes and income earned. Yield losses of over 70% have been recorded (Hruska and Gould, 1997) and
in Africa S. frugiperda appears to cause more damage to maize in West and Central Africa than most
other African Spodoptera species (IITA, 2016). So far losses due to confirmed and suspected infestations
of FAW in maize, sorghum, rice and sugarcane in African countries have been estimated at USD13.38
6

billion (CABI, 2017). Loss of yields of major food crops will have dire consequences on livelihoods of
people in affected regions of Africa. There is urgent need for a coordinated regional approach and cross
boundary cooperation in surveillance and monitoring, diagnostics, epidemiology, containment and
management in order to combat the menace caused by this emergency plant health matter.
The FAO together with its development partners has formulated a multipronged approach to manage
FAW in the continent. In February 2017 FAO in collaboration with the Southern Africa Development
Community (SADC) and the International Red Locust Control Organization for Central and Southern
Africa (IRLCO-CSA) held a consultative meeting in Harare with governments and stakeholders to address
pest awareness, emergency preparedness and rapid response to the pest. Following this further
meetings have been held to provide an update on the status of the pest on the continent and to foster a
coordinated response to the pest including a review of technical guidelines; discussions on ways to
improve emergency detection; and technological options for its effective management.

Map courtesy of FAO HQ

Strategic partners at an all Africa consultative meeting convened in April 2017 by FAO together with the
Alliance for a Green Revolution in Africa (AGRA) and the International Maize and Wheat Improvement
Center (CIMMYT) decided that FAO should take the leading role in coordination of the response to FAW
in Africa. In line with this FAO is formulating a region-wide Integrated FAW Management Program for
the sustainable management of the FAW which will address socio-economic aspects and impacts of the
pest on livelihoods and regional food security. FAO is also formulating and supporting various actions for
monitoring and assessing the impact of FAW in Southern Africa and the African continent at large in
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cooperation with CIMMYT and CABI. Together with CABI, FAO have produced technical extension
leaflets on FAW management decisions for use by farmers and agricultural extension workers.
With support from FAO the development of surveillance systems to enable early warning and
preparedness is ongoing in some countries; protocols for identification of the pest, conducting of
surveys and research trials and damage assessments have been reviewed; research on management
options including effective use of pheromone lures and efficacy trials for synthetic and bio pesticides is
also in progress. Challenges of inadequate human, infrastructure and financial capacities for
identification and management of the pest resulting in misidentification of the pest; incorrect use of
synthetic pesticides; lack of regular surveillance and robust early warning systems leading to slow
reporting of infestations; lack of data on yield losses due to FAW in some countries; and the need for
improved information sharing between sectors and among countries in the region were identified
during a technical meeting on FAW for Southern Africa that was held in Nairobi in April 2017. Some
immediate actions that emerged from discussions at the all Africa consultative meeting in Kenya were





The need to compile all available information on the efficacy of different FAW management
options and package it appropriately for target audiences in sub-regions of Africa.
The need to establish a Community of Practice for effective and quick communication to
facilitate learning and sharing of information between institutions and across borders for the
coordinated management of FAW.
The need to set up a Fall Armyworm Information Portal, similar to the Armyworm Network
Information Portal, which will become a one-stop window for information on the status,
management options, research findings and publications on the pest.

Against this background FAO in collaboration with the Agricultural Research Council (ARC) of South
Africa convened a FAW training workshop for all SADC countries in Pretoria from 26 to 30 June 2017
with the objective to increase knowledge and skills in these critical areas. The workshop fulfilled some
specific actions at sub-regional level that were formulated by FAO and its partners in response to the
FAW outbreak.
A FAW training manual has been prepared in response to the gaps in information and knowledge
capacity that have been identified in previous meetings. The manual which covers the identification of S.
frugiperda, pest surveillance and monitoring, assessment tools for FAW and available management
options has been compiled from material used in the regional Training of Trainers workshop and
additional extension material that has been made available by partner organizations. This manual will be
of immediate use in informing staff of NPPOs including extension staff and researchers, regulatory staff,
people working in DMUs and other stakeholders to better understand the FAW and develop effective
strategies to manage the pest. FAO also contracted Crop Watch Africa, a service provider, to train
workshop participants in collection and entry of standardized national surveillance data which shall be
used to set up an online regional surveillance grid.
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INTRODUCTION TO THE MANUAL
This training manual provides information on the identification, biology, lifecycle, and management
options of the FAW, particular reference being paid to those options that are available for use by countries
within the Southern African region. The manual also provides information on surveillance and assessment
tools that have been adapted for use by countries in the region. The publication is arranged in four
modules which make use of descriptive notes, color photographs and practical exercises to enhance
learning. Material contained in the manual is compiled from presentations given at the Regional FAW
Training of Trainers Workshop held in Pretoria South Africa form 26 to 30 June 2017. Publications used in
the preparation of this manual are listed and provide readers the opportunity to obtain more detailed
information about specific topics. Additional resources including pamphlets and technical extension
leaflets developed by FAO and its partners are included as annexes to the manual.
The Training Manual on Identification, Surveillance, Assessment and Management of Fall Armyworm has
been produced primarily for.
We hope that this manual will be a valuable tool that will provide useful information for staff of National
Plant Protection Organizations (NPPO’s), National Agricultural Research Systems (NARS), extension
departments and departments for disaster management in Southern Africa. The manual will also be a
useful resource for other countries in Africa to which the FAW has spread and to countries at risk.

The information presented in this publication is the sole responsibility of the authors and any views
expressed do not necessarily reflect those of the FAO.
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TRAINING MODULES
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1.IDENTIFICATION OF FALL ARMYWORM
FAW is a new pest in the African continent and correct identification has been a challenge, with the pest
being misidentified and confused with other caterpillar species. This module provides a guide to
identification of S. frugiperda using morphological characteristics and highlights features that can be
used to distinguish it from other common caterpillars encountered in Africa. Evidence based primarily
on host plant preference indicates the presence of strains of the fall armyworm, with one strain feeding
principally on corn and a few other hosts and the other strain feeding principally on rice. The two
strains are morphologically identical and can only be reliably distinguished by molecular methods. This
guide will enable trainees to make a preliminary morphological identification of the pest pending
confirmation through the use of molecular methods. Practical guidance is provided on collection and
preservation of samples for onward transmission to experts for confirmation of species identification.

1.1. Morphological Identification

AIM
Incorrect identification of the fall armyworm (Spodoptera frugiperda), as well as incorrect reporting of
feeding on uncommon hosts, are usually due to the lack of good visual reference material. This section
aims to address this shortcoming, and it is hoped that the information and visuals contained herein will
assist workers in the field to improve their ability to do preliminary identifications, not only of the fall
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armyworm, but also identifications of other common caterpillars on crops in South Africa. However, final
and conclusive identifications should always be performed by the experts.
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Refer to Plant Protection Research Institute Handbook No. 7 for practical guidelines on “How
to collect and Preserve Insects and Arachnids”.

VIDEO ON DISSECTION OF MALE GENITALIA FOR IDENTIFICATION OF FALL ARMYWORM:
http://youtu.be/XbuQIRiPrQY
http://www.youtube.com/watch?v=XbuQIRiPrQY
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1.2. Molecular Identification
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2.SURVEILLANCE
Robust surveillance and monitoring of FAW and a coordinated regional approach are needed to enable
the region to respond effectively and mitigate against effects of the FAW. Governments and other
stakeholders need to develop or improve effectiveness of national surveillance systems in order to map
affected areas and quickly detect new invasions. This module seeks to provide information that will
enable collection of standardized national data that be used for development of a regional surveillance
grid. Lessons learned and best practices from African armyworm surveillance and use of data sets for
risk modelling are also discussed. Theory and practical guidelines for the use of an online system for
data recording and analysis are presented by Crop Watch Africa, a service provider contracted by FAO.

2.1.
African armyworm surveillance; best practices, challenges and lessons
learned. Adaptation opportunities for faw regional surveillance.
E. S. Zitsanza. IRLCO-CSA

INTRODUCTION
The International Red Locust Control Organization for Central and Southern Africa (IRLCO-CSA ) is a
regional organization formed, initially to prevent the re-occurrence of locusts plagues in eastern, central
and southern Africa. The mandate of IRLCO-CSA has expanded from the formative years to include other
migratory pests such as the African Armyworm and Quelea birds. The current members of the
organization are Kenya, Malawi, Mozambique, Tanzania, Zambia and Zimbabwe.
The mandate of IRLCO-CSA is to undertake monitoring, surveillance, forecasting and to coordinate
control of the Red Locust, African Migratory Locust, Brown Locust, Desert Locust, Tree Locust, African
Armyworm, Quelea birds and any other migratory pest within Member States. In addition, IRLCO-CSA is
mandated to conduct research aimed at efficient management of locusts and other migratory pests, and
to initiate and implement training programs for plant protection staff of member states. IRLCO-CSA also
facilitates exchange of information on migratory pests with Member States and provide monthly pest
situation and forecast reports.
To a large extent regional cooperation arising from membership to the Organization has considerably
minimized the burden of migratory pest prevention in Member countries. By pooling resources and
sharing equipment, the cost of managing migratory pest outbreaks and invasions for each Member
country is minimized. Moreover, migratory pests do not respect national boundaries and therefore the
need for countries to jointly confront the pests is crucial.
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Fig.1. Member States of the IRLCO-CSA

AFRICAN ARMYWORM EPIDEMIOLOGY
The first AAW outbreaks originate in areas countries in east Africa which experience two wet seasons a
year (Fig 2). The outbreaks from this region initiate the onset and spread of subsequent secondary
outbreaks which reach southern Africa (Fig. 3). AAW outbreaks occur when moths which are dispersed
and carried downwind, are re-concentrated by wind convergence such as those associated with
rainstorms. Flying moths have been shown to descend to the ground when it rains.
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Fig. 2. Migration of AAW moths in southern Africa

Fig.3. Sequence of AAW outbreaks during 2012/13
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Fig.4. AAW damaged maize crops in Lesotho: February 2013

NEED FOR AN EARLY WARNING SYSTEM FOR AAW OUTBREAKS
Usually, farmers recognize the presence of AAW in their fields after the larvae have reached fourth
instar or beyond (Fig 5). By this time, it would be too late to mobilize resources and undertake control
operations.

Fig.5. Life cycle of the African Armyworm
Therefore, to achieve timely control of AAW outbreaks, it is prerequisite to have in placed an effective
monitoring, forecasting and early warning system. An early warning system enables farmers to prepare
for pesticides and spray equipment required for the control operations. With a functional early warning
system, an alert of imminent outbreak is issued with advice to farmers to check their farms and
undertake effective and efficient control operations on time.
The migrant nature of AAW moths and the spread of outbreaks from one country to another necessitate
cooperation between countries to enable agricultural departments to take action to reduce losses.
Cooperation between countries can be more effectively achieved if regional organizations are
34

responsible for coordinating exchange of information. Thus, IRLCO-CSA’s role in this regards is to coordinate the exchange of information and make countries aware of the development and spread of
armyworm outbreaks.
Pheromone traps which attract male armyworm moths are recommended for forecasting because they
are simple to use (Fig. 6). Traps are place on site during the armyworm monitoring period which starts in
October for most countries. If high numbers of moths are caught (more than 30 males over 3-5 nights) it
is an indication that egg laying is taking place in the area. High numbers of S. exempta moths in
pheromone traps have been shown to be reliable indicators of the presence large moth populations in
areas up to 100km of the trap site and within which outbreaks are likely to occur. This information is
used to advise farmers to check their fields for young instars and prepare resources for control. Traps
data is used in conjunction with rainfall figures to determine specific areas where outbreaks are likely to
occur.

Fig. 6. Pheromone trap

AAW FORECASTING SYSTEMS
At present, AAW monitoring and forecasting is done at the regional and national level in southern Africa
and elsewhere where the pest is a big problem.

Regional forecasting
The Regional Forecasting is carried out by regional organizations such as the International Red Locust
Control Organization for Central and Southern Africa (IRLCO–CSA) and the Desert Locust Control
35

Organization for Eastern Africa (DLCO-EA). These regional organizations collet information from member
countries and issue out monthly forecasts of AAW regional situation via e-mail (Fig. 7). In the event that
outbreaks are imminent, the regional Organization issues additional warnings and alerts.

Fig.7. Distribution of Armyworm outbreaks

National forecasting system
Most countries have National (Central) level forecasting system operated by the National Plant
Protection Departments (PPDs).Armyworm monitoring and forecasting is based on the readings of the
network of pheromone traps set up across the country. The agricultural Extension Agents record moth
catches from the pheromone traps on a daily basis during armyworm season. The records are then sent
to the national PPDs via either e-mail, phone or radio communication. The PPD analyze the AAW report
and make a forecast. When positive forecast is issued, the warnings are communicated to the district
agricultural offices and the data is also shared with IRLCO-CSA. IRLCO-CSA support national forecasting
systems in member countries by procuring and issuing pheromone traps prior to the start of the
monitoring season (Oct/Nov) (Table 1).
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Table 1. AAW Pheromone traps issued to Member Countries
COUNTRY

TRAPS (2010-2016)

Kenya

580

Malawi

500

Mozambique

500

Tanzania

600

Zambia

540

Zimbabwe

500

Price/unit (excluding shipment)

Trap- $5.00
Lure- $1.25
Total- $6.25

While national forecasting system plays an important role in the control of armyworm, it has
experienced a number of challenges including:





Delays in sending information on moth catches to the PPDs; in many cases trap reports
are sent at the end of each month;
Warnings often do not reach farmers or do so late and that forecasts are issued for
districts rather than for each village;
In some countries, there no funds allocated to service traps at the beginning of
monitoring season
Armyworm monitoring and forecasting is not taken as an integral part of the agricultural
extension.

COMMUNITY- BASED ARMYWORM FORECASTING
The limitations that are currently encountered in AAW forecasting, are now being addressed with the
community - based AAW monitoring, forecasting and early warning initiatives. This system was piloted
in Malawi and Zimbabwe from 2007 to 2010 and farmers in both countries embraced the system
after realizing the benefits from early detection of armyworm outbreaks. However, the initiative could
not be scaled-out due to lack of constant supply of lures which are procured from overseas. IRLCO-CSA is
collaborating with development partners to implement Community Based Armyworm Monitoring
Forecasting and Early Warning (CBAMFEW) in its member countries.
The major advantages of CBAMFEW are:



The monitoring and forecasting are done by the farmers and warnings and alerts are issued
quickly to the farmers.
The early warning system could enable farmers to monitor their fields on time and detect
AAWs larvae when they are still young.
37






CBAMFEW effectively prevents crop loss by providing more time for decision- making,
preparations, and taking control actions.
CBAMFEW involves tools such as pheromone traps, rain gauges, etc. and structures that can
operate at the local level. It encourages more participation of farmers, developing their
skills and capacity.
CBAMFEW creates a sense of ownership and responsibility among local communities given
that monitoring and early warning are done by farmers.
It will also empowers the community to actively participate in the AAW control operations
in their respective villages.

CBAMFEW cannot be a replacement for the National forecasting system, but rather can
complement it. The centralized forecasting system will still play an important role in issuing
forecasts at a national level and to plan the procurement of inputs such as pheromone traps,
pesticides and spraying equipment required for control. Centralized forecasting can also provide
support and resources to the CBAMFEW.
APPLICATION OF AAW SURVEILLANCE FOR FAW
The FAW share similar behavioral characteristics’ with the AAW, most importantly being that
females of both species release a sex pheromone to attract the males for mating. Just like AAW,
the moths of FAW can be monitored using pheromone traps. However, the biology of two pests
seem to differ and this had important implications on surveillance and control as highlighted
below:


Fall Armyworm appears to more tolerant of cool climates including most countries in southern
Africa and several generations can develop in a year unlike AAW (Fig. 8 & Table 2). FAW has
probably established permanently in many countries. Therefore, FAW outbreaks will arise from
local populations unlike invasion from distant sources as is the case with AAW. Surveillance of
FAW is therefore more effective at the local/village level using pheromone traps operated by
communities (Community- based approach).
80
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Fig.8. Fall Armyworm infestation on irrigated maize at Ndola site
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Table 2. Pheromone trap catches using FAW and AAW lures
Date

FAW

AAW

6-12 May

35

37

13-19 May

21

19

20-26 May

46

32

27-2June

67

49

3-9June

26

59

10-16 June

16

39

17-23 June

22

32



African Armyworm forecasting uses pheromone traps records, wind movements and rainfall to
determine areas where outbreaks are likely to occur. It appears FAW moths do not form high
density concentrations where rains are falling but are spread out over large areas but infestation
levels rise as the crop develops. The most effective monitoring method will be pheromone traps
to indicate presence of FAW moths in the area together with scouting for early instar larvae on
crops.



African Armyworm moths which emerge from an outbreak area disperse with the wind, reconcentrate elsewhere and cause another outbreak. It is not certain whether or not FAW
behaves the same but the observation more than one generation can develop on a crop may
indicate infestation arising from a resident population. Assessment of maize crops have shown
larvae of different instars, an indication of attack occurring at different periods.



Surveillance of FAW is likely to be a year round operation unlike AAW where the most critical
periods for outbreaks fall in the period from November to March. During the dry season,
irrigated areas constitute reservoirs of FAW populations from which migration to dryland crops
occur at the beginning of the rain season. Monitoring and controlling the dry season populations
could be critical in reducing infestation on summer rain fed crops.
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2.2.

Online portal and Mobile application

Refer to Biosecurity Africa Training Guide by Crop Watch Africa
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2.3.

Linking crop data to risk modelling
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Wind Speed and direction
 Automatic Weather station data
 Forecast data

52

53

Temperature
 Automatic Weather station data
 Forecast data

54

55

56

57

3.ASSESSMENT TOOLS FOR FALL ARMYWORM
The ability to monitor pest infestations; pest densities in affected areas; crop damage and yield loss
levels is an essential step in developing an effective management strategy. The transboundary nature of
FAW demands a regional approach and requires uniform standards for data collected across countries.
This module provides tools that have been designed to asses and understand:
• The economic losses caused by the FAW;
• The impact of the FAW attack on livelihoods;
• The strategy used by farmers to cope with FAW attacks and;
• The farmers’ needs for recovery

3.1.
FIELD INFESTATION AND YIELD LOSS ASSESSMENT PROCEDURES TO
DETERMINE IMPACT OF FALL ARMYWORM (Spodoptera frugiperda) ON MAIZE
1. Background
This document or manual should be read in conjunction with the “Fall Armyworm Technical
Brief”. The purpose of this document is to standardize Fall Armyworm (FAW) (Spodoptera
frugiperda) assessment procedures in maize1 and to empower extension personnel and others to
do rapid assessments of the incidence of FAW damage and larval infestation levels at field level.
Data on the incidence of damaged plants per field, or infestation levels, informs the decision made
regarding whether or not to apply insecticides to control the FAW infestation. Pest and damage
assessment data are needed when:
•
•
•

the effects of different pest management measures are evaluated,
surveys are conducted to monitor pest damage and numbers to forecast outbreaks, and
decisions have to be made whether to control the pest or not.

Accurate data is needed since specific threshold levels are used to guide decision-making regarding
the economics of pest control as well as on other aspects of pest management. For decisions to be
made about control of FAW in any cropping system, the level of infestation and population density
of the pest must be estimated.
The data collected by means of the procedures described in this document answers three basic
questions:
1

With the exception of yield loss determination, the procedures outline in this document can also be used for FAW
assessments in sorghum
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1) What is the FAW infestation level per field?
2) What is the population density of larvae per field?
3) What is the estimated yield loss due to FAW damage per field?
To answer these questions, procedures should be standardized and not depend on the person who
does the assessment. Standardization allows for repeat surveys and comparison between regions,
countries and years. Populations are estimated from field samples, as described further in this
document. If a pest population cannot be measured or estimated, assessment may be done
indirectly by measuring or estimating the effect of the pests on the crop, as injury or degree of
damage.
The data obtained using the procedures outlined in this document can be adopted as baseline
information by researchers who are conducting detailed studies on the biology and ecology of
FAW in Africa. However, since there are still too many knowledge gaps on FAW in Africa, this
document may be modified as the suggested procedures are tested in the field.
2. Definition of terms and concepts

In order to make it easier for users of the manual to produce reports which will be understood by
anyone who would want to make use of the information gathered, several terms which will likely
feature in such reports need to be defined first. Since S. frugiperda is a transboundary pest whose
management requires collaboration among several countries, harmonization of the reporting
language also makes it possible to conduct statistical analyses which can enable comparisons of
the impact of the pest between and among countries. Below are some terms which need to be
defined.
1) Economic injury level (EIL) or Damage threshold – the minimum pest density which will
cause economic damage or the amount of injury that justifies the cost of artificial control
measures.
2) Economic threshold (ET) or Action threshold – the pest density at which control measures
need to be implemented to prevent an increasing pest population from reaching the EIL.
Alternatively, this can be defined as the average pest density at which the cost of control is
warranted. Since socioeconomists define the ET differently, the term which will be used
for infestation and damage assessment hereinafter in this manual is Action threshold.
3) Injury – the harmful effects of insect pest activities (mostly feeding) on host plant
physiology (e.g. growth rate, flowering, grain filling, etc.).
4) Damage – the measurable loss of crop usefulness, such as yield (in quantitative or
qualitative terms) or aesthetic value.
5) Sampling unit – One of the indivisible individual units into which an aggregate is divided
for the purpose of sampling. In field entomological studies, the sampling unit can be a leaf,
plant, an area of field, or a number of plants in a row/defined area. When the sampling unit
is defined as an area of field or group of plants in a defined area, it is generally said to be
a plot.
6) Replicate – number of sampling units over which the mean of the measured parameter is
based upon.
7) Pest infestation level – the incidence (%) of plants exhibiting symptoms of FAW damage
as determined by the sampling unit area in the field.
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8) Pest severity – the degree of pest infestation as determined visually from some rating scale,
e.g. amount or area of leaf damaged/plant, amount of stem or cob damage, etc.
9) Pest abundance – the number of pest individuals (eggs, larvae, nymphs, pupae or adults)
per plant in a defined sampling unit area of the field.
10) Yield – a measure of the weight of dry grain obtained from a unit of cropped area (expressed
in kg/ha or tonnes/ha).
11) Yield loss – a measure of the difference (in %) in grain yield (dry weight) between FAWinfested and uninfested plots.
3. Assessment objectives

There are four main objectives of a fall armyworm assessment:





to determine occurrence of the pest in a field or defined area;
to estimate field infestation levels,
to estimate pest numbers (eggs or larvae) per sampling unit area, and
to estimate yield loss due to FAW infestation and damage.

4. General Assessment Considerations

General assessments such as those described in this document may be influenced by various factors
which have to be kept in mind when doing surveys. These factors include spatial distribution of
insect pests in the field, correct identification of pest species and damage symptoms, crop growth
stage as well as the presence of other pests.
4.1 Spatial dispersion of insect pests in the field
Spatial distribution of different pest species may differ at field level and may therefore influence
field sampling exercises and the reliability of the data obtained. This distribution may be random,
aggregated (or clumped) or regular (Figure 1).

Random

Aggregated (or clumped)

Regular

Figure 1. Distribution patterns that organisms can have in space
A purely random or uniform distribution is quite rare. Largely due to “ballooning” of early instar
FAW larvae from site of egg hatching, distribution of infested plants ends up being clumped. The
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sampling strategy outlined in this manual considered a clumped distribution of FAW damaged
plants and hence larvae as the most likely to be encountered in maize and sorghum fields.
4.2 Fall armyworm plant damage symptoms
Field assessments of FAW incidence and damage are largely based on observable plant damage
symptoms, e.g. pin holes, “window-panes”, ragged and torn leaves, destruction of unfurled leaves
in funnels, tassel damage, and ear damage. However, as eggs may just have been laid on a
supposedly “uninfested” plant, a complete assessment of FAW field infestation also needs to have
data on presence/absence of egg masses.
Care should be taken that damage symptoms are correctly identified in order not to account for
damage which was not caused by FAW larval feeding. Plant damage symptoms by lepidopterous
stem-borers (foliar and ear damage) and Helicoverpa armigera (ear damage) can be easily
mistaken for those due to fall armyworm. Destructive sampling is thus needed in some situations
in order to confirm pest identity before attributing the infestation to fall armyworm. Simple figures
indicating the different types of FAW larval injury to maize leaves are shown in Figure 2.

Figure 2. Types of lesions caused by FAW larval feeding on leaves. a = pin-hole,
b = small circular lesions, c1 – 3 = small to large elongated lesions, d1-3 = small
to large uniform or irregular shaped lesions, e = shot hole, f = leaf sheath. (From
Davis et al., 1992).
4.3 Crop growth stages
When assessing FAW infestation level and pest density in a maize field, it is important to consider
the growth stage at which the assessment will be done. Assessments are fairly easy as well as fast
on young crops compared to crops in the post-tassel stage. Yield depression is highest if maize
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crops are infested earlier on in the vegetative stages compared to reproductive-stage crops. Once
the crop is in the post-tassel stages, it is pointless to assess for infestation and/or pest abundance
in order to schedule insecticide applications. Any new fall armyworm infestations occurring then
will be on the ears and larvae will be feeding cryptically within. However, assessments may still
need to be conducted at this stage but only for the purpose of determining pest severity. The latter
parameter is necessary for yield loss estimation through modelling.
It is important to note that injury to a plant does not necessarily imply that the plant will suffer
yield loss. Also, while foliar damage symptoms are permanent indicators of FAW injury this does
not imply permanent pest residency in the field! Stem-borers which could not previously feed
alongside the cannibalistic FAW larvae inside leaf funnels are usually the ones found when posttassel plants with severe FAW leaf injury are destructively sampled and stems dissected.
In order to make FAW assessment procedures more practical and useful, plant growth stages of
maize and the terminology describing the various stages is briefly outlined in Figure 3.

Figure 3. Basic description of the growth stages of maize (Adapted from
Beckingham, 2007).
1. Use of Pheromone Trap Catches for Early Warning Purposes
It must be stressed that in this manual, the value of FAW pheromone trap catch data is essentially
as an early warning tool which will prompt farmers within the trap catchment or region to trigger
the most important action of SCOUTING for eggs and larvae in their fields. Scouting, in the
context of this document, refers to activities to detect pest presence and/plant damage in fields that
are still in the pre-tassel stages (see Figure 3). Awareness of an impending problem (i.e. early
warning) at regional or field level and empowerment with skills to monitor the unfolding pest
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situation will ultimately lead to improved pest management. The presence of male moths in traps
indicates the presence of moths in the area and most likely the presence of ovipositing females.
Being a new pest to Africa, we are still to find out what we can prescribe as an early warning trapbased action threshold. Once the crop has moved past tasseling into the reproductive stages,
insecticidal control is pointless as larvae then feed inside ears where they are not reached by
insecticides. When traps are set up during the “off-season”, the main purpose of the resultant data
would be pinpoint “hostspots” where the pest overwintered on off-season irrigated crops such as
maize and winter wheat and from which moths will potentially migrate to infest summer-grown
crops (unimodal rain fall regions) or crops grown during the short or long rains (bi-modal rainfall
regions).
2. Determination of Fall Armyworm Infestation Levels and Pest Abundance
Whether during general surveillance programmes or field experiments, the procedure for
collecting FAW infestation level or abundance data in the field should be the same. However,
some improvisations or adjustments may obviously become necessary in survey situations. The
sampling unit used in the procedures described below is termed a plot (a defined number of plants
in a row). Ideally, the minimum number of plants that constitutes a plot needs to be decided on
beforehand, usually through preliminary sampling, and depends on the level of precision required.
Furthermore, the number of replicates must also be decided upon. For the purpose of FAW
sampling, five plots per field should be assessed and infestation and pest abundance will be based
on 20 consecutive plants in each plot (Figure 4).

Figure 4. Diagram of maize field illustrating 5 plots
(replicates), each with 20 plants per plot. Dots represent plant
stations.
By definition, infestation level is the proportion of infested plants (as a %) in a field. That is,
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% 𝐹𝐴𝑊 𝑖𝑛𝑓𝑒𝑠𝑡𝑎𝑡𝑖𝑜𝑛 =

𝑛𝑜. 𝑜𝑓 𝑖𝑛𝑓𝑒𝑠𝑡𝑒𝑑 𝑝𝑙𝑎𝑛𝑡𝑠
𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑙𝑎𝑛𝑡𝑠

× 100

For most arthropod pests, the assessment of % field pest infestation is generally based only on
presence/absence of characteristic damage symptoms. However, due to its damaging potential, this
manual recommends that FAW infestation be based on presence/absence of characteristic plant
damage symptoms as well as egg masses. In other words, a plant with no outward symptoms of
damage or feeding by FAW will only be said to be uninfested if it does not have any egg mass on
it as well.
6.1

Data collection procedure
1) Randomly select 5 plots each comprising 20 consecutive plants in a row (Figure 4). The
five plots should be representative of the whole field. Care should be taken not to select
only areas where plants are healthy or damaged. Furthermore, data should never be
collected at field edges. Further modifications in the method of selecting plants may
become necessary when there are no clear rows such as when seed was broadcast. One way
around the problem would be to simply pick a distant point at the end of the field and then
select the 20 plants as you move towards the point in a straight line.
2) Examine each selected plant within the plot for leaf-feeding damage symptoms and
presence of larvae and/or egg masses. It may be necessary to destructively sample the plant
in order to access larvae feeding deep inside the whorls.
3) Determine % infestation for each of the five plots and then calculate the mean plot
infestation.
4) Separately determine the number of egg masses and larvae/plant. Zeroes should be written
down against uninfested plants, i.e. where a plant has neither damage symptoms nor has
larvae or egg masses present, that plant should still be part of the plot but with a zero count
of larvae or egg masses). Omitting uninfested plants will overstate pest densities.
5) Determine the mean numbers of larvae and egg masses per plant.

One can also come across whorl-feeding stem-borer larvae or Chilo partellus egg masses during
the assessment. Due to the confounding effects of stem-borer damage on yield losses, it is
important that data on their incidence and abundance be recorded as well.
6.2 Fall armyworm action thresholds for insecticide applications
The level of damage and consequently yield loss as a result of FAW infestation is dependent on
the growth stage at which the crop is attacked and severity of infestation. Based on FAW biology
and field observations made so far in Southern Africa, the primary focus of insecticide applications
must be to prevent the establishment of larvae inside plant funnels. To reiterate what was
previously alluded to in section 5, insecticidal control is pointless on post-tassel maize as any FAW
larvae present will be feeding inside ears where they will not come into contact with insecticides.
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Plants are selected and examined as already described in 6.1. The upper and lower surfaces of all
20 plants within the plot must be inspected for the presence of egg batches. Action thresholds are
strongly influenced by plant growth stage at the time of initial attack by FAW. The general
principle is that younger plants are much more susceptible to damage and subsequent yield loss
than older ones. As higher dosages are needed to control middle to late instar fall armyworm larvae,
it is more sensible to base the action thresholds on egg counts and then use post-spray live larval
counts to gauge the effectiveness of the insecticide application. The suggested provisional action
thresholds for FAW control on maize are grouped according to the following crop growth stages:
seedling stage, early to mid-whorl stage, and late-whorl stage (Table 1).
Table 1. Suggested action thresholds for control of FAW infestation in maize of different
growth stages. WAE – weeks after seedling emergence.
Crop growth stage and general
Mean % plants per plot Mean % plants per plot with
plant age
with damage
egg masses
Seedling (0-2 WAE)
1-5
≥5
Early whorl (3-4 WAE)
1-5
≥5
Mid-whorl (5-6 WAE)
6-10
≥5
Late whorl (7 WAE-tasseling)
11-20
≥5
Tasseling and post-tasseling
No insecticide application No insecticide application

3. Yield Loss Assessments (Aimed at extension personnel or advisors)
In crop situations, it is imperative that policymakers be regularly appraised not only of productivity
levels but also of the losses being experienced by farmers due to pests and diseases. Such data is
normally collected through crop surveys conducted by extension personnel. In the context of the
fall armyworm, yield loss surveys generally have four principal objectives:
•
•
•
•

to determine yield losses and their distribution in different areas/agroecological regions,
to evaluate losses with the aim of forecasting national and/or regional crop production
figures,
determine the regional importance of the pest and to plan intervention strategies, and
to establish regional baseline data which are used to assess the value or need for area-wide
control measures (e.g. classical biological control).

Although national statistics on crop productivity are generally given according to political
boundaries as defined by district or province, assessments of FAW incidence/damage and
consequent yield loss should be done per agro-ecological region rather than district. This is
because agro ecological regions (defined mainly according to altitude, temperature and rainfall)
rather than political boundaries determine both the spatial and temporal occurrence of the plant
hosts of the pest in addition to having direct effects on the biology and ecology of insect itself.
This therefore makes it possible to make extrapolations to certain areas not covered by the crop
surveys. Also, obtaining yield loss data on the basis of agro ecological regions reduces variation
as there are specific maize varieties recommended for growing in particular regions.
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Yield loss assessments, as outlined in this manual, are only possible when information is available
about crop yield under conditions of no pest attack as well under pest attack within the same field.
In other words, yield loss cannot be estimated using the procedures outlined in this manual when
FAW field infestation is 100%. This has been observed to be the case for late-planted maize crops.
In terms of strategic decision-making, it is also important to have access to long term yield data.
Since yield loss surveys are costly, it is prudent to get loss estimate data from only a few randomlyselected locations within a given agro ecological region. Yield is estimated by sampling small
subplots within a field – referred to as the crop cut method. Households or farms within an agro
ecological region will be the replicates (1 field per farm). In conformity with the manner in which
plots were demarcated in section 6, subplots should constitute consecutive plants within a row.
The area of each subplot should be at least 0.5 m2 but not more than 2.5 m2. Due to non-uniformity
of smallholder maize fields in terms of both inter-row and intra-row spacings, the width and length
of each subplot will have to be determined using a tape measure. The subplot width is measured
up to ½ of the distance to each of the two rows flanking the one in which sampling is being
conducted while the length will be up to ½ of the distance to the next plant in either direction
(Figure 5). Due to the varied inter-row and intra-row spacings already alluded to, the number of
plants within each subplot may differ and these may thus not necessarily be in the centre of the
subplot.

Figure 3. Illustration of typical variability of subplot sizes and number of plants within
each subplot in smallholder maize fields due to non-standardization of inter- and intrarow spacings
The total harvest area of the plot upon which the yield of the entire field will be based must be
large enough to capture the variability within the field. In other words, the number of subplots in
each plot category (i.e. damaged and undamaged) must be large enough to “smooth over”
variations in plant growth rates and pest severity in various parts of the field. Thus subplots must
not be selected from the edges of the field.
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Fall armyworm-damaged and undamaged subplots must be demarcated preferably at grain filling
stage when foliar damage is still easy to see and can be rated. At this stage, there is also very little
likelihood of additional leaf damage occurring due to FAW. If at all moths will continue to oviposit
in the same field, they will do so on developing ears. Subplots must be demarcated using a
combination of pegs driven into the soil as well as plant tags.
In order not to make the exercise too cumbersome but still produce results which are acceptable
when up scaled to agro ecological region level, there must be 10 subplots of damaged or
undamaged plants per field and a minimum of 10 farms (replicates) per agro ecological region.
The number of farms sampled will depend on the resources and personnel available. However, due
to differences in the sizes of agro ecological regions, some form of self-weighting will need to be
used so as to arrive on the final number of farms per region. For example, the number of farms to
sample in agro ecological region B which is three times the size of region A, must be thrice the
number of farms sampled in A. While it is important that the field chosen for the yield loss
assessment on a particular farm be under one variety, replication within the agro ecological region
need not be according to variety as the final parameter of interest will not be yield but % yield loss.
For the undamaged or damaged plots, the total harvest area of the plot will be a summation of the
areas of the individual subplots (in this case 10 subplots). The plot yield will similarly be obtained
by summing up the individual subplot yields. Using the plot yield, the yield per hectare is then
calculated using simple proportion. For example, for 10 subplots each of mean size 2 m2, the total
harvest area of the plot is 20 m2 (i.e. 10 × 2 m2). The yield per hectare is then obtained by
multiplying the plot yield by 10,000 and then dividing the result by 20, that is:
𝑌𝑖𝑒𝑙𝑑 (𝑘𝑔/ℎ𝑎) =

𝑝𝑙𝑜𝑡 𝑦𝑖𝑒𝑙𝑑 (𝑘𝑔)
× 10,000
20

This yield figure must be in terms of dry weight after taking into account grain moisture content.
7.2.1 Data collection procedure
1)

Visit pre-selected fields on different farms at grain filling stage to demarcate subplots
(fall armyworm-damaged and undamaged).

2)

Tag plants in each subplot.

3)

Determine the length and width of each subplot.

4)

When the crop has dried and is ready for harvest, remove all cobs in each subplot.

5)

Randomly select 6-8 additional cobs (damaged/undamaged) from other parts of the field.
Use grain from these cobs for moisture content determination.

6)

Dehusk the cobs and place them in small labeled bags.

7)

Take the cobs to a central place for final drying prior to shelling.

8)

Shell the cobs and determine the grain weight for each subplot.
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9)

Remove all kernels which are discolored as a result of secondary fungal infection. Weigh
this grain and place it in labeled khaki pockets. Retain this grain as there may be need to
test it for presence of aflatoxins.

10) Re-weigh the remaining sound kernels for each subplot.
11) Using a moisture meter, determine the grain moisture content of the grain mentioned in
step 5. Determine the grain moisture content on 4-5 samples and then calculate the mean.
Although the most accurate way of determining moisture content is by using the ovendrying method, this may make the yield loss surveys unnecessarily cumbersome.
12) Determine the dry weight of grain (i.e. yield) for each subplot using the following formula:
𝐷𝑟𝑦 𝑤𝑡 = 𝑂𝑟𝑖𝑔𝑖𝑛𝑎𝑙 𝑊𝑡 ×

100 − 𝑚𝑒𝑎𝑛 𝑚𝑜𝑖𝑠𝑡𝑢𝑟𝑒 𝑐𝑜𝑛𝑡𝑒𝑛𝑡
100

13) Add up the individual areas and the dry grain weights for the 10 subplots to come up with
total plot harvest area and total plot yield, respectively. Do this separately for the
damaged and undamaged plots.
14) Calculate the plot yield per hectare (kg/ha) using simple proportion. A typical data sheet
which can be used to record individual plot yields prior to the calculation of % yield loss
is shown in Appendix 1.

15) Calculate plot yield loss using the formula below:
𝑌𝐿 =

𝑌𝑈 − 𝑌𝐷
× 100
𝑌𝑈

Where:
YL = yield loss (as a %)
Yu = total yield of undamaged plot (dry weight)
YD = total yield of damaged plot (dry weight)
It is important to note that probably in the majority of farms, the yield losses obtained in the manner
outlined above may only be indicative of the losses which farmers are now experiencing since the
advent of FAW rather than FAW-induced losses per se. There are obviously the confounding
effects of other pests (e.g. stem-borers and earworm) which need to be taken into account as well
as differences in famer management practices. However, this is far more acceptable that using
guestimates.
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Appendix 1. Data sheet for recording individual plot grain yield
Farm/Farmer’s name: _________________________

District: ______________________

Agro ecological region: ___________________________
Plot category: (damaged/undamaged): ________________
Harvest date: _____________________

Subplot
Width (m)

Variety: ____________________
Mean moisture content: __________

Subplot dimensions
Length (m)
Area (m2)

1
2
3
4

69

Grain wet wt (kg)a

Dry grain wt (kg)

5
6
7
8
9
10

a
b

Total harvest area (m2)

--

Total dry grain wt (kg)

--

Total harvest area (ha)

--

Yield (kg/ha)

--

After removal of discolored kernels
Moisture content
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3.2.
FOCUS GROUP DISCUSSION CHECKLIST ON THE IMPACT OF THE FALL
ARMYWORM (FAW)
Please refer to the soft copy of the instruction manual for facilitators, note takers and
supervisors that is provided as an annex to this training manual.

N.B. Before starting the interview please make sure the village was affected by the FAW pest.
Each Focus Group Discussion (FGD) should ideally comprise of 6 - 10 persons. Depending on
cultural practices the group can be mixed or separated into male and female groups. Prior to
starting the discussions introduce the team members and thank the interviewees for their time.
Explain the purpose of the assessment and avoid raising expectations as far as possible. Explain
that participation is voluntary and that they do not need to reply to any questions that may make
them feel uncomfortable.
General information
Country:
Agro-Ecological Zone:
Region:
District:
Village:
Village / Community GPS coordinates:
Name of the Facilitators
Name of the note taker (if any):
Date of the discussion:
Number of men in the FGD:
Number of women in the FGD:

1.Introduction

Q1.1. How many People are living in this community /village?
…………….
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Q1.2. How many Households (HH) are in this community / village?
………………
Q1.3. Which share / percentage of the households relay on the agricultural sector and its
sub-sectors as their MAIN livelihood activity?
(Crop): |__|__| % / (Livestock): |__|__|% / (Fishery / Aquaculture) / |__|__|%
Q1.4 What are the main crops grown in this community?
Please list five crops (From the most to the least important)

Q1.5. What is the proportion (%) of HH affected by the FAW attack in the community?
Show the picture in Annex 1 to help identifying the pest
|__|__|%
Q1.6. When did you first see the FAW? (Please indicate the month and year)
Month

Year

Q1.7 What was the season like during the month you noticed the FAW infestation?
Dry
Wet/rainy




Q1.8a. During the last season, were there any shocks/constraints that negatively impacted
your crop production?
Yes

No
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Q1.8b. If yes, Please list five crops (From the most to the least important)

2.Impact / Effect on Crops
Q2.1. Which are the main pests and diseases affecting annual crop production in this
community / village?
Crop affected (list maximum
the five most important)

List of pest and disease (specify
name)

Recurrence*
(see code below)

* Once every two years or more (1), once a year (2), two time a year or more (3), always there (4)

Q2.2. What are the main crops affected by the FAW and to what proportion was the
production affected?
List up to 5 main crops grown in
the village

Share (%) of
importance to
food security

% of crop
production
affected*

Planting
(Month)

* For each listed crop the proportion of production losses can range from 0 to 100%

Q2.3. What was the growth stage of the crops when the attack was observed?
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List up to 5 main affected crops
grown in the village

Crop variety

Growth stage*

*(1) EmergenceSeedling; (2) Vegetative; (3) Flowering stage; (4) Post flowering.

Q2.4. What proportion of farmers expect agricultural production to decrease in this
community / village due to the FAW attack (from 0 – 100%)?
|__|__|%
Q2.5. Please indicate the expected decrease in production.
Crop variety

List of crop (up to 5 affected crops)

Expected decrease in
production (%)*

* For each crop variety affected the proportion of production losses can range from 0 to 100%

Q2.6. Please indicate if the damage was localized or widespread across the affected fields.
Crop variety
List of crops (up to 5
affected crops)

Share (%) of
fields
completely
affected*

Share (%) of
fields
partially
affected

Share (%) of
fields non
affected

Q2.7. What proportion of farmers replanted the agricultural land area that was affected
(from 0 – 100%)?
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|__|__|%
Q2.8. What proportion of land was replanted?
Crop variety

List of crops (up to 5 affected crops)

(%) land replanted

Q2.9. If land was replanted, what proportion of farmers have access to new seeds from the
following sources in comparison to sources at initial planting?
(%) of farmers

Sources
Used own saved seed
Bought from local market
Free from the government
Free from a NGO / International
Organisation
Borrowed from relatives / neighbour
Other (specify) …………….

3.Pesticides
Q3.1. What proportion of farmers have access to pesticides (from 0 – 100 %)?
|__|__|%

Q3.2. What proportion of farmers have received pesticides from the following sources?
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(%) of farmers

Sources
Bought from the market
Free from the government
Free from an international organization
Other sources (please specify) …………..

Q3.3. To respond to the FAW attack in this village / community, what proportion of
farmers have undertaken the following actions?
(%) of farmers

List of actions
Bought and sprayed pesticide by
themselves
Received support from the government to
buy and spray pesticide
Requested advice from relevant authority
(MoA)
Nothing (they did not know what to do)
Nothing (they did not have money to buy
pesticide)
Nothing, because they did not consider
the pest infestation severe
Other (please specify)
……………………………………...

Q3.4. If farmers did apply pesticides, please indicate the names of the pesticides and the
proportion of farmers who used them.
Crop Variety
List of crops (up to 5 affected
crops)
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Commercial
names of
pesticides (up to
5)

(%) of farmers

Q3.5. Please indicate the average number of times pesticides were applied by farmers in
response to the FAW attack and the number of days between each application?
List of crops
(up to 5
affected crops)

Crop
Variety

When were
the pesticides
used?*

Number of
pesticide
applications

N. of days
between
applications

*Numbers of days after the attack was observed

Q3.6. Who sprayed the pesticide in the crop fields affected? If no pesticide was used, skip
this question.

List of people who applied pesticide

(%) of people*

Farmer (man)
Farmer (women)
Hired labourer (man)
Hired labourer (women)
Other (specify)
*Total should sum up to 100 %

Q3.7. What methods were used for pesticide application and by which proportion of
farmers were they used?
Method

Yes/No

(%) of farmers

Sprayer
Pouring
Hand splashing
Other (specify)
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Q3.8. Were the farmers wearing protective gear during pesticide application? If yes, fill in
the table below. If not, move to next question.
Type of protective gear

(%) of farmers

Mask
Gum boots
Gloves
Other (specify)
Q3.9. Please indicate the proportion of farmers who know how to use pesticides (from 0 –
100%)?
|__|__|%
Q3.10. Please indicate how farmers learned to use pesticides?
Source

(%) of farmers

Read in the product instructions
Through advice from extension service
provider
Using their own knowledge
Other (specify)
…………………………………………..

Q3.11. How effective was the pesticides applied against the FAW?
Crop
Active Ingredient
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Crop variety

Effectiveness
of the Pesticides
applied*

* Rank in order of effectiveness 1=less effective

5= very useful

Q3.12. Did you hear about any incidence of human health problem related to pesticide use
within the communities affected by FAW?
Yes 
No 

4. Impact on Livestock
Q4.1. What proportion of farmers have experienced a reduction in pasture availability for
livestock due to FAW attack?
|__|__|%

5. Impact/effect on livelihoods
Q5.1. What proportion of farmers has engaged in any of the following actions during the
past 30 days to respond to the FAW attack?

List of coping mechanisms
Sold household assets/goods (radio, furniture, refrigerator, television,
jewellery, etc.)
Reduced non-food expenditures on health (including drugs) and education
Sold productive assets or means of transport (sewing machine,
wheelbarrow, bicycle, car, etc.)
Spent savings
Borrowed money/food from a formal lender/bank
Sold house or land
Withdrew children from school
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(%) of farmers

Sold last female animals
Begging
Sold more animals (non-productive) than usual

6. Recovery Needs

Q6.1. What type of support is needed most to resume / enhance the crop production
affected by FAW?
Off season / minor season

Next main growing season

Importance

First
Second
Third
Fourth
Fifth

7. Additional Inforation

Q7.1. What else would you like to tell us about the FAW?
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3.3.
KEY INFORMANT INTERVIEW ON THE IMPACT OF THE FALL ARMY WORM ON
SMALL-HOLDER FARMERS
Please refer to the soft copy of the instruction manual for interviewers and supervisors that
is provided as an annex to this training manual.

INTERVIEWS (KIIs): To be held with extension workers.
NOTE: Throughout the conversation, the options provided in this form are not to be read to Key
Informant participants. They are to be used only by the enumerator to ensure all issues are discussed
and recorded.

General information
Name of the Key Informant
Gender
Official title / profession
Organisation/employer
Years of work experience in the
area
Education level
Area of specialization
Cell phone number
email address
Country
Region
Agro-Ecological Zone
Province
District
Agricultural Camp/Ward
Village / Community name
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Village / Community GPS
coordinates
Date of interview
Place of interview
Name of interviewer
Interviewer phone number
Gender of the Interviewer
Email address of the interviewer
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1. Impact on Crops
Q1.1. What proportion of households rely on the following categories as their main source of
livelihoods?
Crop
production
(%)

Livestock Fishery and Agricultural
production aquaculture
labour
production
(%)
(%)
(%)

Trade of
agricultural
products
(%)

Other
Non-agricultural
agricultural
livelihoods
livelihoods
(%)
(i.e. forestry)
(specify)
(%)

Q1.2. For each of the main five crops grown in the area, can you please indicate the proportion of land
area affected by FAW, the production losses and the average price?
Show the picture in Annex 1 to help identifying the pest

List of up to five
most affected crops

Crop Variety

Proportion of
land area
affected (%)

Proportion
of yield loss
(%)

Expected
yield in the
area (kg/ha)

Farm-gate
price per kg

Q1.3. What was the growth stage of the crops when the FAW attack was observed?

List of the five most affected crops

Crop Variety

Growth stage*

* (1) Emergence-Seedling; (2) Vegetative; (3) Flowering stage; (4) Post flowering.
Q1.4. Please indicate if the FAW infestation was localized or widespread across the fields.
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List of crops (up to 5
affected crops)

Crop Variety

Share (%) of
fields totally
affected

Share (%) of
fields partially
affected

Q1.5a) Were crops replanted following the FAW attack?
Yes



No



Q1.5b) If yes, what proportion of the affected land was replanted?
(Please list the five most affected crops only)
List of the five most affected crops

(%) of affected land
replanted

Q1.5c) What have the farmers done with the affected crops?
Use (i.e. animal feed, burnt, etc.)

List of crops

Q1.5d) If crops were not replanted, could you please indicate the reasons?
(Rate the most important reason 1= less important, 5 =most important)
Rate

Reason
It was too late to replant
The damage was insignificant
Farmers did not have additional seeds
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Share (%) of
fields not
affected

Farmers did not have additional fertilizers
Farmers were afraid to lose their production again
Other (please specify) ………………………
Q1.6a. Did the extension officer get any information and/or training on how to deal with the FAW?
Information

Yes/No

Training

Yes/No

Q1.6b. If yes, who/which institution provided the information/training and what type of
information/training were given?
Adviser/Trainer (i.e. FAO, academia,
etc.)

Type of advice/Training

Q1.7. What have you been recommending to farmers to manage/control FAW?

Q1.8. Can you please state the main practices adopted/used by farmers to reduce the impact of the
FAW attack?
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Q.1. 9. Have you seen any effective and not effective cultural practices used by farmers to cope with
FAW? (If yes, please explain)
Effective practices

Not effective practices

Q1.10. How useful were the pesticides applied to combat FAW?
Active Ingredient

Crop affected

* Rank in order of effectiveness 1=Very useful 5= Less useful
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Crop variety
affected

Effectiveness of the
Pesticides applied*

Q1.11. What is the proportion of farmers that used pesticides before the FAW attack and what is the
proportion of farmers using them during the attack?
(Please list
maximum the 5 most common pesticide)
Man

Woman

Crops
Active
Ingredients

Before
(%)

During
(%)

Before
(%)

During
(%)

Q1.12. Please indicate the main sources and prices of the pesticides used to combat FAW infestation.
Please use the following options:
1= Bought from the local market; 2= Received for free from the government; 3= Received for free from an
organization; 4=Own formulation; 5= Obtained from friends and / or relatives; 6= Commercial suppliers.
Note: Multiple answers are allowed
Active Ingredient

Source (specify)

Price per Unit

Unit

Q1.13. What are the three main sources of seed used by farmers in the area?
(Rank in order of importance 1=Least important, 2=important, 3= Most important)
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(liter, kg, etc.)

Name of the
five most
common
planted
crops

Sources of seed
Bought
from local
market

Received for
free from
govt.

Received for
free from an
organization

Own
production
(farmer
saved
seeds)

Obtained
from
friends or
relatives

Commercial
suppliers

Q1.14. What are the three main challenges in accessing seeds for the farmers in the area?
(Order of importance 1=Least important, 2=moderately important, 3= Most important)
Name of the
five most
common
planted crops

Challenge

Rank

Challenge

Rank

Challenge

Rank

2. Impact on labour
Q2.1. Did farmers rely on agricultural casual workers to spray or mix pesticides before and during the
FAW attack? (If yes, indicate how many people (male, female, children), for how long and what the wage
was per day)
Before the FAW attack
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Casual
labour
activities
Pesticide
application

Men
(%)

Women Children
(%)
(%)

Duration (Days)

Daily wage- (Average)

(Man) (Woman) (Children) (adult)

(Children)

Mixing
pesticide

During the attack or soon after
Casual
labour
activities
Pesticide
application

Men
(%)

Women Children
(%)
(%)

Duration (Days)

Daily wage- (Average)

(Man) (Woman) (Children) (adult)

(Children)

Mixing
pesticide

3. Impact/effect on livestock
Q3.1 Has livestock been affected by the FAW?
Yes
No




Q3.2. If yes, please indicate the effects of the FAW on livestock.
1
2
3

4. Impact / effect on livelihoods
Q4.1. How did the community cope with the effect of the FAW?
Credit

List of copying mechanisms
Buy food on credit
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Cash

(%) of farmers

Borrowed money to purchase food
Reduce number of meals a day
Selling productive assets (e.g. livestock)
Other (specify)
Q4.2. What is the proportion of farmers affected by FAW infestation in the area?

|___|___| %

5. Recovery Needs
Q5.1. What type of support would farmers need most to mitigate the effects of the FAW?
Off season / minor season

Next main growing season

Importance
First
Second
Third
Fourth
Fifth

6. Other Hazards affecting the community
Q6.1. What are the main hazards affecting the community besides the outbreak of the FAW?
(Remember the list is not to be read. It is just for your support)
List of hazards
Pest and disease
Frost
Hail
Flood
Drought
Storm
Heat
Salt water intrusion
Other (specify)

Yes/No*
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Recurrence (see code below)

*If yes, choose the recurrence code: once every two years or less (1), once a year (2), two time a year or more
(3)

7. Additional Info/Note:
Q7.1. What else would you like to tell us about the FAW?
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Key Informant Interview (commercial farmers) on
the impact of the Fall Armyworm
INTERVIEWS (KIIs): To be held with owners of commercial farms.
Start the interview with the usual greetings and explain the purpose of the interview. Indicate that similar
interview were conducted with local extension officers and small-holder farmers but that at the same
time we would like to collect additional specific information that can help us get the most accurate picture
of the Fall Armyworm infestation.
NOTE: Throughout the conversation, the options provided in this form are not to be read to Key
Informant participants. They are to be used only by the enumerator to ensure all issues are discussed
and recorded.

General information
Name of the Key Informant
Gender
Official title / profession
Year of birth
Education level and field
Cell phone number
Country
Agro-Ecological Zone
Region
District
Village
Village / Community GPS
coordinates
Date of interview
Place of interview
Name of interviewer
Interviewer phone number

Impact on Crops
Q1.1 Was your farm and agricultural production attacked by the Fall Armyworm pest?
Show the picture in Annex 1 to help identifying the pest
Yes
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No

Don’t know 

1.2 If yes, can you please list the crops affected by the pest and indicate the proportion of land
affected, the proportion of plants affected (in the same area) as well as the equivalent loss of
production recorded?

List of the five
most affected
crops

Crop
Variety

Growth
stage*

Area
harvested

Proportion
of
cultivated
land area
affected (%)

Proportion
of plants
affected
(%)

*(1) Emergence-Seedling; (2) Vegetative; (3) Flowering stage; (4) Post flowering.

Q1.3a) Did you replant agricultural land following the FAW attack?
Yes
No




Q1.3b) If yes, what proportion of the affected land was replanted?
List of the five most affected crops

(%) of affected land
replanted

Q1.3c) What use have you made with the affected/destroyed crops?
List of affected/destroyed
crops

Use (i.e. animal feed, burned, sold, etc.)
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Estimated
production
losses at
harvest
(Kg/Ha)

Q1.3d) If you did not replant at all, can you please indicate the reason?
(Rate the most important reason 1= less important, 5 =most important)
Rank

Reason
It was too late to replant
The extent of damage did not justify replanting
I did not have additional seeds
I did not have additional fertilizers
I was afraid to lose my production again
Other (please specify) ………………………

Q1.4 How much maize (ton/Ha) have you harvested after the FAW attack and how much do you think
you would have harvested if the attack had not occurred?
Harvest after FAW = …………. (Ton/Ha)
Potential harvest without FAW attack = ……….. (Ton/Ha)

Q1.5. Did you get any advice on how to deal with the FAW attack?
If not move to Q.1.7
Yes
No




Q1.6. If yes, who did provide this advice and what type of advices were you given?
Adviser (i.e. extension officer,
neighbours, agro-dealer, etc.)

Type of advice
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Q1.7. Can you please describe the main strategies you have adopted to reduce the negative effects
of the FAW attack?
N.B. Do not read the actions allow farmers to mention them and tick the ones that apply
Reasons why

List of actions
Bought and sprayed pesticide
Requested advice from relevant authority
(MoA)
Nothing (I did not know what to do)
Nothing, because I did not consider the pest
infestation severe
Other (please specify)
……………………………………...
Other (please specify)
……………………………………...
Other (please specify)
……………………………………...

Q1.8. If you did apply pesticides, please indicate the names of the pesticides, the source of purchase,
the number of application you made and the time span considered among each application.

List of crops (up
to 5 affected
crops)

Crop Variety

Source

Commercial
names of
pesticides
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Number
of
pesticide
applicatio
ns

Rates
(Dosage) of
pesticide
application

Time span
in-between
applications
(days)

Q1.9. What are the main three sources of seeds you generally use?
(Rank in order of importance 1=most important 3= least important)
Name of the
five most
common
planted
crops

Bought
from local
market

Received for
free from
govt.

Sources of seed
Received for Own
free from an production
organization (farmer
saved
seeds)

Obtained
from
friends or
relatives

Commercial
suppliers

Q1.10. Do you generally have any challenge in accessing seeds?
Yes
No




Q.1.11. If yes, what are the main three challenges in accessing seeds?
(Rank in order of importance 1=Least important, 2=important, 3= Most important)
N.B Do not read the options allow farmers to express themselves and tick the one that applies
Name of the
five most common
planted crops

Lack of
markets

Limited access to
market (too far)

Limited access
to market (not
enough money)

Others (specify)

2. Impact on labour
Q.2.1 Do you generally hire agricultural casual/seasonal workers to spray pesticide?
Yes
No
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Q2.2. If yes, can you please indicate the proportion of casual/seasonal workers (men and women)
hired to spray pesticide before and during the FAW attack, as well as the duration of the hiring and
the daily wage provided?
Before the FAW attack
Casual
Me
labour
n
activities
(%)
Pesticide
applicatio
n
Mixing
pesticide

Wome
n (%)

Childre
n (%)

Duration (Days)

Daily wage(Average)

(Man (Woman (Children (adult (Children
)
)
)
)
)

During the attack or soon after
Casual
labour
activities
Pesticide
applicatio
n
Mixing
pesticide

Me
n
(%)

Wome
n (%)

Childre
n (%)

Duration (Days)

Daily wage(Average)

(Man (Woman (Children (adult (Children
)
)
)
)
)

3. Recovery Needs
Q3.1. What type of support would commercial farmers like you need most to reduce the negative
impact of the FAW, thus resume / enhance crop production?
Off season / minor season
Importance
First
Second
Third
Fourth
Fifth
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Next main growing season
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3.4.

IMPACT OF THE FALL ARMY WORM AT HOUSEHOLD LEVEL

Please refer to the soft copy of the instruction manual for enumerators and supervisors that is provided as an annex to this
training manual.

FORM NUMBER:

FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS

FALL ARMYWORM IMPACT ASSESSMENT
Post-Harvest Household Questionnaire
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Section 1: IDENTIFICATION

1.1. Country……………………………………………………………………..
1.2. Agricultural Ecological Zone ………………………………………………………………………..
1.3. Region…………………………………………………………………………………………………

1.4. District name…………………………………………………………………………………………….
1.5. Village Name…………………………………………………………………………………………

1.6. Name of Enumerator…………………………………………………………………

1.7. Gender of the Enumerator

1.8. Name of respondent…………………………………………………………………………………

1.9. Gender of the respondent……………………………………………………………………………

1.10. GPS coordinates:

Longitude:
Latitude:
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Section 2: household composition and income

2. 1. Please fill in the table

Name of the members of the household

Head of household

Age

What is the relationship to the
head of the household?

Gender

Education

1.Male

Is the person
attending school

2.Female

1.Yes

1.Head

2.No

Education level
What is the highest level
of
Education completed?

2. Spouse
3. Parent

(if possible, observe and circle)

1.No education

4. Child

2. Primary school

5. Other family member
6.Unrelated

3. Secondary school;
4. Vocational
5. TertiaryCollege/unv/polyt
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First name should always be of the
respondent

1

2

3

4

5

6

1

2

1

2

1

2

3

4

5

1

2

3

4

5

6

1

2

1

2

1

2

3

4

5

1

2

3

4

5

6

1

2

1

2

1

2

3

4

5

1

2

3

4

5

6

1

2

1

2

1

2

3

4

5

1

2

3

4

5

6

1

2

1

2

1

2

3

4

5

1

2

3

4

5

6

1

2

1

2

1

2

3

4

5

1

2

3

4

5

6

1

2

1

2

1

2

3

4

5

1

2

3

4

5

6

1

2

1

2

1

2

3

4

5

1

2

3

4

5

6

1

2

1

2

1

2

3

4

5

1

2

3

4

5

6

1

2

1

2

1

2

3

4

5

1

2

3

4

5

6

1

2

1

2

1

2

3

4

5

1

2

3

4

5

6

1

2

1

2

1

2

3

4

5
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2.2. Does this household rely entirely on agriculture produce for an income?

1. Yes……………………………..|__|
2. No…………………………… |__|

2.3. What are other sources of income/cash for this household? (Many answers possible) (to be asked if Q2.2is “No”)

1. Sells part of the agriculture produce
2. Monthly Salary
3. Remittance-money from relatives
4. Work for other people for an income
5. Pension/old age grant
6. Other, specify………………………………………….

2.4. How important is your farm produce (crops only) for your household income?

1.
2.
3.
4.
5.

A very minor part (less than < 10%)
A minor part (less than a half 10% to 40%)
About half (40% to 60%)
A major part (60% to 90%)
The entire area (> 90%)
[_]

2.5. What is the ratio of your expenditure on food to your total expenditure?
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0% (Household does not buy food, gets food from my
own production or assistance)
Up to one quarter (up to 25%)
Between one quarter and a half (25 to 50%)
Between a half and three quarters (50 to 75%)
The entire income is spent on food (75 to 100%)

1.
2.
3.
4.
5.

[_]

Section 3: Farming

3.1. Which crops were grown in the just ended season (2016/2017 cropping season)?
1. Maize
2. Pearl Millet
3. Sorghum
4. Other (specify)
5. None

3.2. How much did you produce of each crop in the ended season (2016/2017 cropping season)?
Maize



Pearl Millet

Sorghum

Non cereals (specify)

Half a bucket=10 kg, 1 bucket=20 kg,
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Other (specify)





Half metal drum =100kg ;1 drum=200kg,
Granary—small = 100kg; Medium= 150kg, large=200kg
Bags, ask the size of the bag in Kg

3.3. How many hectares did you harvest during the ended cropping season (for each crop selected in 3.1)?

Maize

Pearl Millet

Sorghum

Non cereals (specify)

3.4. What proportion (0-100%) of your agricultural land is irrigated/rainfed?

1. Irrigated
2. Rainfed

3.5. When was the maize planting date? (if maize was selected in 3.1)

Jan
July

Feb
August

March
September

April
October

May
November

June
December

May

June

3.6. When was the date of the last harvest? (if maize was selected in 3.1)

Jan

Feb

March

April
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Other (specify)

July

August

September

October

November

December

Section 4 - Screening questions
This section will help the enumerators to record if the farmer being interviewed has seen FAW in his/her field or not.
4.1.

In the ended season (2016/2017 cropping season), did you experience any of the following problems in your crop field?
Shows to the farmer the pictures illustrating presence of FAW at different reproductive stages and ask if he/she recognizes any.
Young caterpillars
Leaves with external feeding creating “windowing” effect
Damage near the tunnel
Caterpillar with Y on head
Larvae within leaves with deep feeding
Holes on maize cobs
Larva feeding on cob
NO ------------------------------------------------------ go to section 7.
1.
2.
3.
4.
5.
6.
7.
8.

4.2. Which crops were affected by the fall army worm in your crop field in the ended season (2016/2017 cropping season)?
6. Maize
7. Pearl Millet
8. Sorghum
9. Non-cereals (e.g. beans, watermelons, etc.) (please specify)
10. Other (specify)
11. None
-----------------------------------------------------

4.4. Which season have you seen the fall army worm for the first time?
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1. This cropping season (2016/17)
2. The previous cropping season (2015/16)
3. A few cropping seasons ago (before 2015/16)

Section 5-Impact

5.1 At what stage of crop development were your maize plants affected?
(This question is applied for maize only and for the ended cropping season (2016/2017)
Show to the farmers the picture with the 8 stages of growth and ask to select the correspondent stage.
1.
2.
3.
4.
5.
6.
7.
8.

0
0.5
1
2
3
4
5
6-7

5.2. Without fall armyworm infestation, how much would you have produced of each crop in the ended season (2016/2017 cropping season)? (for
each crops selected in Q4.2)
Maize



Pearl Millet

Sorghum

Non cereals (specify)

Half a bucket=10 kg, 1 bucket=20 kg,
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Other (specify)





Half metal drum =100kg ;1 drum=200kg,
Granary—small = 100kg; Medium= 150kg, large=200kg
Bags, ask the size of the bag in Kg

5.3. How much of your area cultivated was affected by FAW during the last cropping season?
(for each crop selected in 4.2)
The enumerator should try to pull out the answer from the farmer using a participatory approach
1.
2.
3.
4.
5.

A very minor part (less than <10%)
A minor part (less than a half 10% to40%)
About a half (40% to60%)
A major part (60% to90%)
The entire area (>90%)

5.4. In the field(s) that was affected, what proportion of plants were affected? (for each crop selected in 4.2)
1. A very minor part (less than <10%)
2. A minor part (less than a half 10% to40%)
3. About a half (40% to60%)
4. A major part (60% to90%)
5. The entire area (>90%)

5.5. Have you been engaged in any of the following actions in response to the FAW attack?

Yes/No

List of coping mechanisms
Sold household assets/goods (radio, furniture, refrigerator, television, jewellery, etc.)
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Reduced non-food expenditures on health (including drugs) and education

Sold productive assets or means of transport (sewing machine, wheelbarrow, bicycle, car, etc.)
Spent savings
Borrowed money/food from a formal lender/bank
Sold house or land
Withdrew children from school
Sold last female animals
Begging
Sold more animals (non-productive) than usual
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Section 6 – Control Practices
The following questions are for [crops selected in Q4.2] and for the ended cropping season (2016/2017)

6.1 Did you do anything to control the fall army worm attack on [crops selected in Q4.2]?
1. Yes---------2. No----------- go to section 7

6.2 If YES in 6.1, what intervention did you put in place for [crops selected in Q4.2]? (Many answers possible)

Circle the answer related to what the farmer is telling you
1. Early planting(plantearlysotheplantiswellestablishedwhenthepestcomes,andithasmorechancestosurvive)
2. Plant resistant varieties/tolerant varieties
3. Crop rotation - recommended to rotate with non-host plants e.g. legumes, cotton, sunflower, etc. (to avoid buildup of
pests)
4. Frequent weeding (to remove alternative host plants)
5. Improve soil fertility - manure or chemical fertilizer (to stimulate strong plant growth and ability to sustain pest attack)
6. Apply ash on larvae when larvae are really young (once the larvae gets old it is too late).
7. Application of Neem based products powder – can be mixed (1:1) with dry clay or sawdust – wood dust (natural
insecticide and irritants)
8. Intercrop maize with non-hosts non legumes crops like cassava or others
9. Intercrop maize with non-host legumes like cowpea or others
10. Trap cropping: use a trap plant e.g. Napier grass as a border crop (to draw/’pull’ pest out of maize crop and into this
preferential host plant)
11. Push-pull: use a trap plant e.g. Napier grass as a border crop (to draw/’pull’ pest out of maize crop and into this
preferential host plant) and intercrop with a repellent plant e.g. legume such as Desmodium( to ‘push’ repel pest out of
the crop area)(these options work also alone but more effective together)
12. Remove crop residues that are damaged by pests or diseases (to remove pest from the field and avoid build up in
following year)
13. Uproot and burning of infected plants (to destroy larvae and pupae)
14. Application of Pesticide – if selected ask question 6.9.
15. Handpicking egg masses and caterpillars (needs labour and only effective for early larval stages before larvae enter the
stem)
16. Replanting
17. Biological control options - Encouraging natural enemies (predators & parasites) into field by planting their
host plants in field boundaries – the plants are the ones that host the predators and parasites. Larvae can be
eaten by birds, spiders, ants and killed by parasitic wasps, wasp lays its eggs inside the larvae and when they
grow they kill the larvae.
18. Other (specify)…………………………………………..

6.3 Do you think the interventions [read the interventions selected in 6.2 used for crops selected in Q4.2] was successful?
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Ask for each of the interventions selected

1.
2.
3.

Extremely successful
Somewhat successful
Not successful

Type of intervention ( Record the number of the option(s)
selected in box of options in Q 6.2)

Degree of success

6.4. Were there other interventions you wanted to apply but did not? Please refer to the list of Q. 6.2

1.
2.

Yes
No

6.5. If YES, specify what other intervention the farmer wanted to apply but did not

3.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

12.
13.
14.
15.
16.
17.

18.

Early planting(plantearlysotheplantiswellestablishedwhenthepestcomes,andithasmorechancestosurvive)
Plant resistant varieties/tolerant varieties
Crop rotation - recommended to rotate with non-host plants e.g. legumes, cotton, sunflower, etc. (to avoid build up
of pests)
Frequent weeding (to remove alternative host plants)
Improve soil fertility - manure or chemical fertilizer (to stimulate strong plant growth and ability to sustain pest
attack)
Apply ash on larvae when larvae are really young (once the larvae gets old it is too late).
Application of Neem based products powder – can be mixed (1:1) with dry clay or sawdust – wood dust (natural
insecticide and irritants)
Intercrop maize with non-hosts non legumes crops like cassava or others
Intercrop maize with non-host legumes like cowpea or others
Trap cropping: use a trap plant e.g. Napier grass as a border crop (to draw/’pull’ pest out of maize crop and into
this preferential host plant)
Push-pull: use a trap plant e.g. Napier grass as a border crop (to draw/’pull’ pest out of maize crop and into this
preferential host plant) and intercrop with a repellent plant e.g. legume such as Desmodium( to ‘push’ repel pest
out of the crop area)(these options work also alone but more effective together)
Remove crop residues that are damaged by pests or diseases (to remove pest from the field and avoid build up in
following year)
Uproot and burning of infected plants (to destroy larvae and pupae)
Application of Pesticide – if selected don’t ask question 6.9
Handpicking egg masses and caterpillars (needs labour and only effective for early larval stages before larvae enter
the stem)
Replanting
Biological control options - Encouraging natural enemies (predators & parasites) into field by planting
their host plants in field boundaries – the plants are the ones that host the predators and parasites.
Larvae can be eaten by birds, spiders, ants and killed by parasitic wasps, wasp lays its eggs inside the
larvae and when they grow they kill the larvae.
Other (specify)…………………………………………..
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Additional interventions( Record the number of the option(s) selected in box
of options in Q 6.2)

6.6. For each of the intervention [read the interventions selected in 6.5] the farmer wanted to apply but did not, specify the
reason(s) for not applying
1.
2.
3.
4.
5.
6.
7.
8.

Too expensive
Time consuming
Inputs are not available
Inputs are too far and not easily accessible
Did not know where to obtain the inputs
I didn’t understand how to apply the commendation
It is not up to me to make the decision to do things differently
Other – specify ………………………………………………………….
Type of intervention

Reasons for not applying

6.7. Through which sources did you receive information on FAW?
Choose from the menu of options the sources of information on FAW for farmers
Sources of information

What was the provider of the
information

My own experience
Another household member
Neighbors, friends and family
Agricultural programs on the radio
Agricultural programs on the TV
Extension officers
Books/flyers/pamphlets
Agro-dealers
Demonstration plots / field days
Farmers promoters
NGO (specify)
Agricultural shows
Newspapers/magazines/bulletins
Mobile sms and voice services
Farmers field schools (FFS) – farmers facilitators
Plant clinics/plant doctors
Women’s’ group
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Other, specify
NONE

6.8. If you applied fertilizer, could you tell us:
This question is intended for application of fertilizer linked with management of FAW for. We will be recording information only for
the last cropping season.
Fertilizer
Type

Quantity Unit

Price per unit

Source

1.manure/organic 2. chemical

6.9. If you applied pesticide, could you tell us:
This question is intended for application of pesticide linked with management of FAW. We will be recording information only for the
last cropping season.

Pesticide
Name / active
ingredient

Activity No. of
times
applie
d

Quantity

No. of
Hours
HH
per
members day*
involved
in
spraying*

No. of
days
per
week*

Unit

No. of
weeks
in the
previous
croppin
g
season*

No. of
hired
people

Price per unit

Hour No.
s per of
day* days
per
week

No. of
weeks in
the
previous
cropping
season

Source

Cost of hired
labour*
Amount Unit*
*

Sprayin
g
pesticid
e

6.10. Did you or any member of the household received any agricultural input for free during the last season?
1.
2.

Yes [ ]
No [ ]

6.11. If YES, what input did you received and from whom?
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Input type

Received [yes or no]

Source of input
1. NGO
2. Government
3. Other (specify)

Fertilizer
Seeds (specify for what crop)
Pesticide
Other (specify)
Section 7: Shocks

This section will help to understand if the farmer went through any other shock pest/disease and non pest/disease related.
7.1 In the ended cropping season (2016/17), did you experience crop failure due to? –Read the answers below
1. Drought or insufficient water
2. Excess rain or flood
3. Pests/diseases (different from FAW)
4. Hails
5. Crop destroyed by livestock/theft
6. Sickness (human)
7. Other (specify)……………………………………..

Section 8: Needs

8.1 Bearing in mind the difficulties / shocks which you have highlighted, including the FAW, if applicable, which type of support
would you prioritize?

Off season / minor season (winter cropping)

Next main growing season (summer season)

Importance
First
Second
Third
Fourth
Fifth

End – Thank you very much for your time and the information provided which will be treated confidentially.
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4.MANAGEMENT OPTIONS FOR FAW
Many governments in Africa have responded to the invasion of FAW by providing emergency pesticides to farmers as a
first step and frequent insecticide applications have been used to protect maize crops against damage by FAW. Although
it may be accepted that pesticides will continue to be a component of pest management for the present until alternative
management systems have been fully developed, resistance to some pesticides by FAW has been noted, giving urgency
to the need to develop and adopt alternative sustainable integrated programs to fight this pest in Africa. This module
explores the various management options that are available, highlighting the merits and challenges posed by each
system. Adoption of an integrated approach to managing the pest is encouraged which should be effective, economic
and pose the least possible hazard to humans and the environment. A section of this module is dedicated to expounding
risks posed by incorrect pesticide use and technologies available for smallholder farmers.

a. Biopesticides

115

116

117

118

119

120

121

122

123

124

125

126

b. Biological control
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c. Cultural practices
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d. Varietal resistance
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e. IPM options

Below is the latest guide providing information on management options for FAW prepared by FAO and its partners.
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MORE IPM OPTIONS
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f. Pesticides
i. Resistance, human health and effects on environment: managing the risks during pest control
operations
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ii. Safe use of Pesticides
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iii. Application Technologies for Smallholder Farmers
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5.ADDITIONAL RESOURCES
..\FAW info\How to Identify Fall Armyworm.pdf

..\FAW info\FAW management FAO CABI.pdf

..\FAW info\Identify Fall Armyworm A5 Flyer.pdf

http://www.gdard.gpg.gov.za/Documents1/Interim%20Pest%20Control%20Guideline%20for%20Fall%20armyworm%20in
%20South%20Africa%202017.pdf. Preliminary interim guide for the use of agricultural chemicals to control infestations

of Fall Army Worm in South Africa
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Plantwise PEST MANAGEMENT DECISION GUIDE: GREEN LIST Fall armyworm on maize
http://www.plantwise.org/FullTextPDF/2016/20167801201.pdf

Insect Pests of Maize. A guide for field identification by Alejandro Ortega C., Entomologist
Maize Program, CIMMYT. http://libcatalog.cimmyt.org/download/cim/13576.pdf.
Community-Based Armyworm Forecasting. Manual for Training of Trainers and Forecasters
http://www.cabi.org/Uploads/isc/Cbaf%20Training%20Manual%20Revised.pdf.
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