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Introduction

What do The African armyworm is the larva (caterpillar) of a night flying moth

armyworm do? (Spodoptera exempta) which, in large numbers, causes considerable
damage to grasses (which include rangeland grasses, wheat, maize,
rice, millet, sorghum, tef and sugarcane). They do not eat other
plants such as vegetables, tea and coffee as has sometimes been
reported in the past, although an isolated case of damage to palm
seedlings has been observed.

What are the It s a particularly serious pest in eastern, central and southern

sizes of Africa where larval densities of sometimes over 1000 per square

outbreaks? metre can be found damaging large areas of crops and rangeland.
Such concentrations (which are calléd outbreaks) may cover tens or
even hundreds of square kilometres (see Plate 1).
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Plate 1. Part of an armyworm outbreak on pasture
Nature of Damage

What damage The damage to grasses is almost entirely restricted to the leaves,
is done? although when food is scarce, the young stems or flowers
(particularly of wild grasses) may be eaten,

The young larvae at first eat the upper and lower surface tissue of
the leaves which results in the ““skeletonisation™ or “windowing" of
the leaves (see Plate 2). Armyworm larvae prefer young plants and
recently germinated maize is a particular favourite (see Plate 3). As
the larvae become older and increase in size, they are able to chew
through the entire leaf thickness starting from the edges and usually
eating all but the mid-rib (see Plate 4). Between two and four big
larvae on a young maize plant can strip all the leaves.

Heavy infestations may result in a total loss of leaves often leading to
severe crop loss or necessitating resowing.
I




Life Cycle and Recognition

The life cycle of armyworm is typical of that found among moths and butterflies
(Lepidoptera).

Moth (adult)
Pupa (chrysalis) - —~ Ova (egg)

Larva (caterpillar)

How long is the The whole life cycle takes about one month under normal outbreak

life cycle? conditions.
The moths
How big are The adult moths have wing spans in the range of 20-37 mm although
the moths? most are between 29-32 mm. The females tend to be larger than the
males.
How do | The major characteristics of armyworm moths are:
identify army- (i) An overall dull grey/tfrown appearance of the fore-wings.

worm moths? (i) White hind-wings with dark veins.
Any moth which has any colour on the hind-wings or which does not
have dark veins on the hind-wings cannot be armyworm.
The following features will help separate the two sexes:-

LR

Plate 2. Windowing effect on maize
produced by young larvae. Note the
small green larvae on the leaf.

.
Plate 5. Male armyworm moth Plate 6. Female armyworm moth

Males (see Plate 5) Females (see Plate 6)
(1) Size with wings spread 20-35 mm, Size with wings spread
(1) Fore-wings greyish brown 22-37 mm,
with lighter patches. Fore-wings uniform dark brown.
(i1} Inner (orbicular) spot on the Orbicular spot distinctly
fore-wing elongated and pale. elongated and pale.
(iv) Outer (reniform) spot on the Reniform spot often difficult
Vi 3 ! fore-wing arrow or kidney shaped, to see but is present.
Plate 4. Damage to grasses showing the mid-rib being left. v ;"‘;;’ f, :::; ‘;‘;’;ﬁ; V;;?::fne ;':‘; l‘:s‘.’wy with black hair




Sexes can also be distinguished by the number of bristles on the
mechanism which couples the fore- and hind-wings (the frenulum)
which are single in males and multiple in females.

The racket shaped scales in males (which can be seen with a hand
lens) and the black scales on the tip of the body of females are
characteristic of the African armyworm and can be used as a
provisional identification when the wing patterns are not recognised
due to wing damage or wear.

When in doubt of the correct identification, specimens should be put
into envelopes (or “papers”), fully labelled with the place and date
caught and sent to one of the addresses given on the last pages of

this leaflet.
How do |
The eggs : identify the
One female usually lays between 100 and 400 eggs in a mass, one larvae?

What is the ]

number of eggs mass being laid every night for several nights until she has laid up to

each moth lays? 1000 eggs. The eggs may be laid in single or multi-layers and are
covered by black hair scales from the tip of the female’s body (see
Plate 7). They are small (about 0.5 mm in diameter) and yellowish
when they are laid, turning black just prior to hatching

The egg masses may be laid anywhere (in bushes, trees, wild plants
and grasses) but are usually most easily found on grasses or on the
leaves of cereal crops.

How quickly do The eggs hatch 1-7 days after laying depending on temperature but
the eggs hatch? usually between 2 and 4 days under conditions found during the
time of the year when outbreaks occur

\ | b b
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Plate 7. Egg mass on grass showing the black hair scales.

Plate Gregarious larva.

The larvae

When the young larvae emerge from the eggs they eat part of the
eggshell and then drop from the egg mass on silken threads. At this
stage they may be blown by the wind and dispersed.

The newly hatched larvae are colourless or whitish with black heads,
becoming green as they feed on the green plant tissue. As they
grow, they cast their skins five times (moult). Each stage between
moults is known as an instar and there are usually six instars
(numbered i, ii, iii, iv, v and wvi). The full grown larvae (vi instar) are
approximately 25-35 mm long. During the iv-vi instars the larvae are
voracious feeders and it is usually not until then that they cause
serious damage to the crops or pastureland.

Up until the third moult the larvae remain green. At this stage,
depending on whether there are many together or a few, they will
turn black or remain in various shades of green or brown.

If there are large numbers of larvae together ("'gregarious” form), as
in a typical outbreak, the larvae are characteristically velvety black on
top with pale lines on each side and a greenish-yellow underside
(see Plate 8). They do not have any obvious hairs on them as in the
American bollworm (Heliothis armigera). The head is always shining
black and there is a pale stripe along the top of the body always paler
than the black area on either side of it, This is in contrast to the
lesser armyworm (Spodoptera exigua). The armyworm larvae may
also be distinguished from the cotton leafworm (Spodoptera littoralis)
because this has two dark spots on each segment, with those on
abdominal 1 and 8 segments being much larger.
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What is the
length of
larval stage?

It is the gregarious form of the African armyworm which causes
tremendous damage to cereal crops and rangeland. The larval stage
of this form lasts 14-21 days depending on temperature.

On the other hand if larvae are not crowded, then the developing
larvae instead of turning black remain one of many shades of green
or brown and in contrast to black gregarious larvae they are sluggish
living mostly at the bases of plants. These are the passive or
“solitary” form (see Plate 9). Most people, if shown this form, would
not recognise them as armyworm larvae. The solitary larval forms
are often difficult to distinguish from some other moth larvae. They
generally have pale clear heads although some may have slight
mottling. There is a “transiens’’ form in which the colouration is
generally darker and the larvae may be more active, but for general
purposes an understanding of the two extreme forms: gregarious
{active and destructive) and solitary (sluggish and non destructive) is
all that is necessary

It is now thought that the solitary form is the one which enables the
populations to continue at a low level during the dry season when
there are no outbreaks occurring. Therefore this form is very
important in the survival of this pest

What is the
length of pupal
stage?

Why do the
larvae
disappear?

The pupae
Once the larvae have reached full size they burrow into the ground
forming chambers 2-3 cm below the surface. They become dull in
colour and wrinkled (pre-pupa stage). They then moult into pupae
one or two days after burrowing (see Plate 10). The pupae usually
remain underground for 7-12 days after which time, between dusk
and midnight, the moths emerge. When temperatures are low (as in
the cool season on high ground) the pupal stage may persist for as
long as five weeks before the moths emerge.

. e
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Plate 10. Pupae in the ground

Burrowing into the ground is a critical phase in the armyworm life
cycle. If the ground is dry the larvae have difficulty with burrowing
and many may die. If it rains about the time of burrowing, the ground
becomes soft and many larvae will take advantage of this. Thus
when it rains at this stage the outbreak suddenly “disappears”,
leading some farmers to believe that the rain has eliminated the
outbreak by killing and washing away the larvae.




Natural Enemies

All stages of t_he armyworm are subject to attack by natural enemies
which range in size from microscopic viruses to birds.

Virus
There are two viruses which can kill armyworm:-

(1) The Nuclear Polyhedrosis Virus (NPV), which is an effective
killer of armyworm larvae. When it occurs in a population of
larvae it has been known to kill up to 90% of them. However,
the larvae are not normally killed until they are in the last
instar when considerable crop or pasture damage may have
already occurred.

(i) The Cytoplasmic Virus (CPV) which only seems to kill the
pre-pupal or pupal stages of the armyworm. Most virus attacks
appear to be brought on by stress i.e. poor food, low
temperatures and/or little sunlight.

Fungus

The commonest fungus found attacking armyworm larvae is
Normuraea rileyi. Once infected a larva climbs to the top of a grass
blade where it becomes covered with white strands of fungus. Fungi
require conditions of high humidity and temperature in order to
survive. They seldom control outbreaks completely.

Insects

A great number of insects parasitise armyworm, particularly in the
larval stage; these may be divided into the flies (Diptera) and wasps
{Hymenoptera).

Among the flies there are some 28 different species which attack the
larvae. The fly larvae develop inside the armyworm larvae
(endoparasitoids), finally killing their host,

Of the wasps, about 25 types have been recorded from all stages.
One type is an egg parasitoid (so far only recorded from southern
Tanzania), another type is an egg-larval parasitoid and the remainder
are either larval or larval-pupal parasitoids. Two types live on the
outside of armyworm larvae (ectoparasitoids) and the rest are
endoparasitoids. As with many biolegical systems, there are also a
number of other insects which parasitise the parasitoids!

Ants (Formicidae) may play an important part in the destruction of
bothi the egg and larval stages and even newly emerged moths. The
armyworm larvae are also preyed on by certain beetles.

Vertebrates

Most obvious predators are the birds, very many types feed on the
larvae particularly during outbreaks. Sometimes the outbreaks
themselves may be recognised by looking for concentrations of birds
such as White Storks, Abdim’s Storks or Marabou Storks. Such
concentrations of birds may well play an important part in the
regulation or even control of smaller outbreaks.

Do natural

There is little information on other animal predators of armyworm
larvae although baboons have been seen feeding on them. Shrews
and other small mammals are likely to feed on emerging moths
during the night,

Natural enemies may sometimes have a significant effect in

enemies control controlling small, medium or even large outbreaks, especially if the

armyworm?

Migration
How do army-
worm move
from one place
to another?

latter are the result of continued breeding in the same area thus
permitting a build up of parasitoid and predator populations. This is
particularly true in the case of virus. As the moths are migratory (see
below) and outbreaks are usually tens or even hundreds of kilometres
apart, this type of control by natural enemies is normally unlikely.

African armyworm moths are able to fly tens or even hundreds of
kilometres downwind during the hours of darkness. This migration
may in some moths, last several successive nights before they land
and lay eggs.

Within an armyworm outbreak area moths emerge from their pupae
in large numbers over a period of up to twelve nights. The newly
emerged moths quickly climb up nearby vegetation where they
expand and dry their wings. It takes between one and two hours
from emergence for the wings to be fully dry, thus allowing the
moths to fly. Some moths may fly off directly on migratory flight
although, in general, most will move into nearby trees causing the
trees within an outbreak area to fill up with many thousands of
moths by midnight on each night during the emergence period. For
the rest of the night (from midnight to dawn) small numbers of moths
may leave the trees at different times. Those moths which are still in
the trees at dawn all take off together and hide themselves in dark,
cool places within the area (such as under the bark of trees, clumps
of grass and dry cow dung) for the duration of daylight. The moths
that hide themselves this way will come out the following evening,
briefly move into trees and then fly off on migration, Because of this
behaviour of flying off on migration at different times of the night
and emerging over a period of up to 12 nights, the moths are
dispersed in time thus not forming swarms as can be seen with
locusts.

When the moths take off on migration they may reach a height of
several hundred metres above the ground where they meet winds
which, because they are weak flyers, carry the moths off in a
downwind direction. At this time the moths are further dispersed in
the winds, The distance that the moths may travel on migration
depends on several factors:-

(i) the speed of the winds
(i) the length of time the moths fly in the winds on any one night
(iii) the number of nights individual moths fly before stopping to
mate and lay eggs
(iv) the weather, particularly rainfall and wind conditions which
may not allow the moths to travel any further.




Why are
outbreaks
associated
with the rains?

Because moths disperse in space and time downwind, for further
outbreaks to be caused the moths need to be concentrated so that
they may lay many eggs in one place. This concentration is achieved
mainly by the moths being brought together in the air by wind
convergences or eddies often associated with rain storms or the lee
side of hills.

Although a proportion of moths migrating out from an outbreak
emergence area may be re-concentrated, large numbers of moths
will still be dispersed over a wide area producing low density
populations of larvae which, because they are solitary form
colouration, are not seen by the farmers. The moths resulting from
these low densities may contribute to the next generation of
outbreaks if they are concentrated later on.

First Qutbreaks of the Season

Where do the

Armyworm, in low densities, survive and breed during the dry

outbreaks start? season in areas where grasses remain green, such as in the

What favours
bad armyworm
outbreaks?

highland areas and, more especially, the coastal areas of Kenya,
Tanzania and possibly, Somalia where it is hot and there are periodic
showers during the dry season. These low density populations form
the source for the first outbreaks (called “primary’ outbreaks) when
the rains arrive at the end of the dry season, The size of armyworm
populations may increase rapidly particularly through a high rate of
survival of young larvae on new flushes of grasses. Female moths
may lay a thousand eggs each and, with generations approximately
one month apart, populations may increase 10,000 fold in two
months even whilst suffering a 90% mortality per generation. This
level of mortality is similar to that found in the laboratory and it
shows the potential for rapid population increase in grasslands from
one solitary larva in one thousand square metres to ten gregarious
larvae in one square metre within the span of two generations.

Within eastern Africa, armyworm populations are at their lowest
numbers in October. Poor rains during the short wet season from
October to December in eastern Africa favour a subsequent
population increase and first outbreaks of the season often occur in
Tanzania or Kenya during November, December and January,
frequently downwind from the coast by the first hills and high
ground where early seasonal rainfall occurs and moths are
concentrated. Moths which emerge in large numbers from these
outbreaks are carried downwind and contribute to the spread of
infestations causing further outbreaks {called “‘secondary”
outbreaks) in subsequent generations at roughly monthly intervals.

Seasonal Movements
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Since the armyworm moths are carried by the winds, the direction of
spread of outbreaks is influenced by the seasonal prevailing winds as
these are dominant for most nights that the moths are flying. The
areas in which further outbreaks occur are usually places downwind

What time of
the year are
armyworm
causing
problems?

from the emergence areas where rain 1s falling at the time the moths
arrive. Since the long rains in East Africa gradually move northwards
through Tanzania, then Kenya, Ethiopia, Somalia and even reaching
the Yemen, the monthly generations of armyworm outbreaks tend to
show a gradual northward movement. Thus outbreaks may start

in November in Kenya or Somalia or, more commonly, December

in Tanzania and begin in the Yemen in June or July the following
year, seven or eight generations later. The times of year outbreaks
are regularly reported in the different DLCO member countries are as
follows (full range of times shown in brackets):

Tanzania: December-May (October-June)

Kenya: November-June (October-August)

Uganda: February-May (January-July)

Somalia: November-December, May-June

Ethiopia; April-September (March-November)

Sudan. April-July (February-October)

Djibouti: No confirmed outbreaks have been reported

Strategic Control

Can the spread Strategic control is the name given to measures to prevent the

of outbreaks
be stopped?

How can you,
help?

spread of armyworm, particularly outbreaks, from one region or
country to another. It is mainly directed against primary outbreaks
which are critical with regard to their location and timing so that
they are likely to be of major threat to early rainfall regions
downwind,

It is now known that the spread of armyworm infestations through
successive generations principally, or wholly, derives from the
primary outbreaks of the season. By effectively controlling these
outbreaks it may be possible to suppress the large upsurges of
armyworm which ravage eastern Africa, thus considerably reducing
both crop and pasture losses. Historically the majonty of primary
outbreaks occur in central Tanzania (usually in December) although
the eastern side of the Kenyan highlands (Meru, Embu, Kitui) and
sometimes on the coast of Kenya, can be of major importance
(usually in November). Primary outbreaks have also occasionally
been recorded in southern Somalia and southern Ethiopia. By
recognising the areas where primary outbreaks are most likely to
occur it is possible to monitor moth arrivals into these areas using
pheromone traps which gives an early warning of outbreaks and
improves the efficiency of control measures. However, quick
reporting of outbreaks by farmers and agricultural staff is of major
importance in being able to find and destroy the primary outbreaks.

Forecasting

Is there any By understanding seasonal migrations of armyworm, their under-
warning of lying causes and factors which lead up to outbreaks, it is possible
outbreaks? to issue long- and short-term forecasts with warnings of the areas in

which armyworm outbreaks are likely to occur







