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BROWN LOCUST
Locustana pardalina (Walker)
Order: Orthoptera
Family: Acrididae

Other common names: Bruinsprinkaan (A); castanho gafanhoto (P)

ORIGIN AND DISTRIBUTION

The brown locust is indigenous to southern Africa and has a recognised outbreak area

that covers approximately 250,000 km? of the semi-arid Nama Karoo biome region of
South Africa and southern Namibia (shown as red outline on map below). The rainfall in
this area mainly falls in late summer and autumn, with a rainfall gradient ranging from
approximately 100 mm in the western arid areas to approximately 400 mm per annum in
the eastern Karoo, although rainfall is typically erratic and extended droughts are
common. Locust swarms escaping from the outbreak area can fly for hundreds of
kilometers and the locust has a potential invasion area extending as far north as the
Zambezi River (black line on map), as occurred during the uncontrolled plagues of the
1920s and 1930s before modern insecticides became available. However, even with
extensive chemical control campaigns, large-scale outbreaks such as the 1985/86
plague (extent of plague shown by blue outline on map) are difficult to contain and

escaping swarms can still pose a threat to agriculture in neighboring SADC countries.
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Brown locust outbreak region and invasion area.

IDENTIFICATION
The brown locust shows pronounced ‘phase polymorphism’ and occurs in various forms

depending upon its’ population density, ranging from the extreme ‘solitaria’ phase
(grasshopper form) to the extreme ‘gregaria’ (swarming) phase, with transient phase
forms in between. The hopper (nymph) and adult (flyer) stages have a very different
appearance and behavior between the two-phase extremes. The solitary phase is
cryptic and is usually sedentary and is often unnoticed in the veld, while the marching
hopper bands and migrating swarms of the transient and gregarious phase are

commonly seen during outbreaks in the Karoo.

LIFE HISTORY
There are three life forms, namely eggs, nymphs (hoppers), and adult flyers. Locusts

will mate a few days after fledging and will lay their first egg pod after 14-21 days.
Females will lay 3-5 egg pods during their lifetime at an interval of 8-10 days between
pods. Under moist soil conditions in summer, the eggs will hatch after 10-14 days.

There are five nymphal instars in both phases, with an average moult interval of 5-10



days and a total hopper development period of 21-30 days for solitary phase and 42-45
days for the gregarious hoppers. Adults live for 2-3 months in summer and for a longer
period under cooler conditions in autumn. No adults survive through the cold and dry

winters in the Karoo, with the locust only overwintering in the egg stage.

Egg: sausage-shaped, about 6 mm in length and 1,4 mm in diameter, laid in batches of
40-50 eggs per egg pod (gregarious phase), while solitary phase females lay smaller
clutches of 25-35 eggs per pod). Egg pods are banana-shaped with the top part
composed of a layer of froth which hardens to form the froth-plug. Females can oviposit
in completely dry soils, but prefer moist, well-drained, sandy-loam soils in the laboratory.
Solitary phase females lay their eggs in isolation. However, gregarious swarming
females lay their eggs grouped together in ‘egg beds’, sometimes at densities of over
500 pods m? covering an area from one hectare up to >3km? in extent. Brown locust
eggs are notoriously drought resistant. Solitary phase females lay only diapause eggs
that need to stay dry for at least 4-6 weeks before diapause is broken. They will then
develop under warm and moist conditions but can remain in a dormant state (quiescent)
under drought conditions for at least 18 months if supplemented with occasional rain.
Gregarious phase females lay only non-diapause eggs that develop immediately under
warm conditions if moisture is available. However, these eggs will enter a quiescent
stage of suspended development under dry conditions but will eventually desiccate and
die if kept dry for more than a few months. Transient phase females lay a mixture of
both diapause and non-diapause eggs. Although the brown locust eggs are drought
tolerant and can remain viable for extended periods, the contribution made by these
drought-tolerant eggs to outbreaks is low compared with the rapid upsurge and
breeding of solitary populations when the rains do fall to generate widespread

outbreaks.

Nymph (hopper stage): nymphs hatch under warm soil conditions (>16°C) from

September through to May. Hoppers of the solitarious phase are usually grey in the
early instars, becoming brown/green later. Solitary hoppers are very cryptic and hide in

the grass vegetation and move only short distances during their life span. In contrast,



the gregarious phase hoppers are jet black in the first two instar stages, brown and
black in the third instar, while 4" and 5" instars assume the characteristic orange and
black colouration, known as the ‘red coat’ (rooibaadjie) stages, with a distinctive small
white spot on the sides of the pronotum. Gregarious hoppers roost as dense
aggregations on the low Karoo bushes and in patches of tall grass at sunset, where
they then become clearly visible in the morning sunshine as dense red/brown masses
on the vegetation. Most roosting hopper bands are relatively small and discrete,
roosting over an area of <120 m?, with the larger bands covering an area up to about
0.25 ha in extent. Some very large bands during plague outbreaks can roost over larger
areas of >1 ha. The band roosting behavior aids defense from predation and for
thermoregulation to keep warm at night. Gregarious hopper bands march in distinctive
narrow columns, with 4-5" instar bands covering up to 2-3 km per day. Bands tend to
march in a predominately easterly direction and can easily displace 40-50 km from their
hatching sites before fledging. Low-density hopper bands are selective feeders on
certain Karoo grasses, such as Enneapogon sp. and Eragrostis sp., but large hopper
bands are less selective and can certainly cause denudation of veld grass, sometimes
also eat the bark and leave of the Karoo bushes if the grass is in short supply.

5" instar gregarious phase brown locust hoppers ©ARC



Large and densely roosting 5" instar gregarious ‘rooibaadjie’ hopper band ©ARC



Gregarious hopper bands march in distinctive narrow columns, with 4-5" instar bands

covering up to 2-3 km per day ©ARC.

Adult: Solitarious phase adults range in length from 28-40 mm (females) to 25-31 mm
(males). Adults are generally a grey colour, sometimes marked with green on the head,
thorax, legs and base of the forewings. The forewings are generally clear and mottled
with black patches. The main distinguishing character is the blue-tinted underwings
which are visible when in flight. Due to the phase polymorphism in the brown locust, the
gregarious adults are much larger than the solitaries and range in size from 42-50 mm
(females) to 41-46 mm (males). Adults of both sexes are rusty brown in colour with
black patches on the forewings. The underwings are transparent. Gregarious phase
adults assume a pronounced yellow body and leg coloration as they mature. Solitary
and transient adults migrate at night and are attracted to light sources in Karoo towns,
while gregarious adult swarms usually only migrate by day, but sometimes into the early
evening by moonlight. Swarms fly in a downwind direction and can readily fly over 100

km per day. Swarms roost densely on the low Karoo vegetation at night and soother the



vegetation as a grey/brown blanket. Average size swarms roost over an area of 10-

14ha in extent, but large coalescing swarms can roost over 2-3 km? or more.

Brown locust adults aggregating into a swarm ©ARC  Migrating adult swarm ©Dan Otte, 2011

HOST PLANTS

Both hoppers and adults are primarily grass feeders, especially various Enneapogon

spp., Stipagrostis obtuse, S. uniplumis and S. ciliate and Eragrostis spp. as well as

various Arisida spp. when there are limited alternative grasses available on degraded



veld. However, under dry conditions the hopper bands and swarms will also eat the bark

and leaves of some Karoo bushes.

DAMAGE

Marching hopper bands and flying swarms pose an economic threat to Rangeland
pastures and to cereal crops grown under irrigation in the Karoo. However, the locust
control strategy is to combat outbreaks in the Karoo region before swarms can escape
and threaten the main maize and wheat production areas of the Free State and
Northwest Provinces. Damage has been regularly reported to maize (as illustrated), and
to wheat, oats, and sorghum. On very rare occasions some damage to vegetable crops
has occurred, but no damage to citrus orchards has been reported. First and second
instar hoppers generally feed on available grasses near their hatching sites where their
feeding usually goes unnoticed. However, the dense 3-5™ instar bands can cause
extensive local damage to veld grass in the Karoo and they can often compete with
stock animals for available grazing. Feeding damage is also caused by a range of

Karoo bushes, especially where hopper bands and swarms have roosted overnight.

Brown locust damages to maize field. © K Viljoen, DAFF-LUSM, 2006



PEST STATUS

The brown locust has the highest outbreak frequency of any African plague locust

species, with gregarious outbreaks, requiring chemical control, occurring somewhere or
other in the Karoo in 9 out of every 10 years throughout the 20™ century. In some years
only a few small hopper bands are controlled, while during major outbreaks, such as
during 1985-86 and again recently in 2021-42023, hundreds of thousands of hopper
bands and tens of thousands of adult swarms were controlled in South Africa. Major
plague outbreaks generally occur once per decade, and swarm escapes readily invade
neighboring countries of Namibia, Botswana and Lesotho. The brown locust is
legislated as a national pest in South Africa and Namibia, with landowners legally
responsible to report locusts on their land. It is the most economically damaging of the

four locust species present in southern Africa, especially during major plague cycles.
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NATURAL ENEMIES

A wide range of opportunistic predators and parasites attack all life stages of the brown

locust. However, these natural enemies only have a localized effect and are unable to
prevent outbreaks from developing. Natural enemies of the egg stage include predatory
fly larvae species (i.e., Stomorhina lunata, Systoechus albidus and Wohlfahrtia pachytyli
flies), Scelio sp. wasp parasitoids, mammals such as meerkats, porcupines, black-
backed jackal and various rodent species, and birds that dig out egg pods, such as Kori
bustard and guinea fowl. Hoppers are predated upon by ants (Camponotus fulvopilosus
and Anoplolepis custodiens), hunting wasps (Prionyx viduatus and P. subfuscatus),
parasitic flies (Wohlfarhrtia pachytyli and Blaesoxipha filipjevi) and a wide range of
scorpions, spiders, robber flies, mantids, solifugids, centipedes, lizards, etc. Birds such
as the wattled starling, cattle egrets, white-bellied storks, white storks, crows, ant-eating
chats, swallows and lark species, and various kestrel species have all been frequently
observed feeding on hopper bands. Adult locusts are predated upon by a wide range of
birds (especially storks and kestrel species), as well as parasitic flies mentioned above.
Outbreaks of fungal epizootics caused by Entomophaga grylli have been recorded in
the literature, but no evidence of fungal epizootics have been observed by locust

researchers even during intense outbreaks over the past 40 years or so.

MANAGEMENT
Solitarious locust populations do not pose a threat to the Karoo grazing and are also

impossible to control even at relatively high numbers as they do not aggregate. Only the
gregarious brown locust hopper bands and adult swarms are controlled once they form
roosting targets that can be economically sprayed. Preventive control of localized
gregarious outbreaks of the brown locust is vital before populations can expand to
plague proportions. However, once a major outbreak is underway in the Karoo it
becomes virtually impossible to control the thousands of gregarious locust targets, with
migrating swarms exiting the Karoo and posing a threat to the food security of the

southern African region.



MONITORING

Local farmers should report the presence of bands or swarms to their local district locust

officer, who then will co-ordinate local spray teams to control the pest. The main locust

control depots are situated at De Aar and at Upington.

CONTROL

Locust control is the direct responsibility of the DALRRD: Directorate of Disaster
Management and Climate Change. Chemical control of hopper bands or swarms is
undertaken with vehicle-mounted or knapsack motorized sprayers, using oil-based ultra-
low-volume pesticides specifically registered against the brown locust for use by the
DALRRD locust officers only. Control of hopper bands is most effective early in the
morning around sunrise, or shortly before sunset, when the hoppers are densely
aggregated and roosting on the bushes. However, most of the roosting adult swarms
must be sprayed during the night using vehicle-mounted sprayers, to accomplish the
task before the swarm flies away in the morning. Roosting swarms are sometimes
controlled using either fixed-wing aircraft or a helicopter with mounted spray booms.
Control of flying swarms is difficult and is rarely attempted. Current pesticides used are

synthetic pyrethroids, esfenvalerate and deltamethrin.
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