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ABSTRACT

In preliminary trials carried out in Kano, Nigeria, two new insect detection devices,
a corrugated paper insect trap containing a synthetic pheromone as well as a food
lure, and a plastic probe trap, were separately compared with other devices used for
monitoring insect pest infestation of stored pr6ducts in a standard grain store and a
traditional granary. Significantly more insect pests were trapped in the store with the
corrugated paper trap than with the other devices used. In the traditional granary,
significantly more insect pests were caught with the plastic probe trap; with or without
food lure, than from visual examination of grain samples. The prospects for the use
of these devices in early detection of insect infestation in grain stores and granaries
at the small-scale farmer level are discussed.

INTRODUCTION

The African farmer stores his grains in
two main forms as threshed grain in
bags or as unthreshed grain in
traditional granaries. In either form of
storage, insect pests attack the produce.
Such infestation must first be detected
before control measures can be initiated.
For many years, storage science has
known and applied several methods of
detecting the incidence of insect pests in
stored products (Ashman, 1966;
Kirkpatrick et 81., 1972; Prinniger and
Wildey, 1979; Bruce and street. 1979;
Burkholder, 1979). Some of these
methods are either too sophisticated or
too cumbersome to use and hence not

useful to the small-scale or subsistence
farmer. Simple insect infestation
detection devices that can be applied by
the subsistence farmer include tube
traps used for detecting crawling insects
sticky traps and oil or soapy water traps
used for trapping insects in warehouses
food baits which attract a wide range of
insects in storage, corrugated cardboard
traps which catch crevice-loving stored
product insects and visual examination
of produce following produce incubation
techniques for detecting hidden
infestation in stored grains.

In this paper, an account is given of
the efficiency of two new infestation
detection devices which are simple and
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not cumbersome to use and therefore
could be used for early detection of
insect pests in produce stores and
farmers' granaries.

MATERIALS AND METHODS

Monitoring Locations

Five different methods of detecting or
monitoring insect pests in storage were
applied in two types of storage
structures in this investigation. These
structures were a standard grain store
and a traditional granary.

Standard Grain Store

Three methods of detecting infestation
of stored products were employed in the
grain store. A grain store, approximately
12.5 x 24.5m, located at the Farm Centre
of the Ministry of Agriculture in Kano,
was used for this investigation. The store
had high brick walls and a roller-type
door on one side. At the time of the
investigation, it contained 235 tonnes of
grain 105 tonnes of millet and 130
tonnes of sorghum separately stacked on
a polythene dunnage (Fig.I) Three
months before the start of the
investigation, the store was fumigated
with phosphine gas released from Detia
Ex-7 and the store walls treated with
Actellic 25 E.C.

Traditional Granary

Two devices for detecting infestation of
produce were applied in the traditional
granary, the storage structure commonly
used in northern Nigeria for the storage
of unthreshed grain. A granary consists
of a large, round or cylindrical pot,
made of grass or mud and is usually
supported on legs made of wooden

planks, stones or mud plinth (Fig.2)
(Gites, 1964). In this investigation, two
granaries separately holding unthreshed
millet and sorghum were used. At the
start of the investigation, the millet
granary contained 35 bundles of millet,
each tied with a rope. By the end of the
trial, 31 bundles remained in storage
four bundles having been removed for
consumptio n.

The sorghum granary also contained
35 bundles of sorghum heads and this
quantity remained in storage throughout
the period of the trial. One bundle of
millet or sorghum contained
approximately 30 kg of grains.

Monitoring Devices

The devices used for monitoring or
detecting insect infestation in the two
storage locations were as follows:

Corrugated paper/pheromone trap

The device referred to as pheromone
trap in this text was basically a folded
corrugated trap containing pheromone
and food lures (Fig.3) (Burkholder,
1984). Each assembled trap ready for
installation measured 9 x 9 x 2 em and
weighed approximately 23 g. When
unfolded, the multi-layered corrugated
paper revealed a plastic dish in the
centre and four notches into which
pheromone-treated rubber septa were
inserted.

The plastic dish contained an
absorbent pad to which a liquid food
lure or attractant, supplied in the kit,
was applied. When drops of this liquid
lure were applied to this absorbent pad
in the dish, the lure attracted insects
into the dish where they were trapped
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and suffocated in the liquid medium.
The pheromone-treated rubber septa
lured the insects from considerable
distances into the trap where they were
caught. When placed -in a suitable
position, the pheromone lured insects
into the trap where the corrugations
provided hiding places and encouraged
entry by giving the insects suitable
tactile stimuli. They were then lured by
the oil-based food attractant into which
they fell and got trapped. The trap used
was designed to catch species of
Trogoderma, I'ri b o l i um, and
Oryzs ephilus. The trap was supplied by
Zoecon Corporation, California, USA,
under the STORGARD (Trade mark)
label.

A complete trap kit consisted of
components that provided 10 trap
stations.

Grain probe trap

The grain probe trap consisted of a
transparent, high impact plastic tube,
about 2.5 x 37 ern. (Fig.4) (Burkholder,
1984). The upper half of the tube had
186 holes which sloped into the tube at
an angle of about 50 degrees. The upper
and lower ends of the tube were closed
by removable plastic caps. Inside the
tube, a plastic funnel directed insects
that fell into the trap into a plastic tube
which rested on the lower end,
attractant-treated paper could also be
inserted into this tube to lure insects
into the trap. Two larger holes at the
top end allowed for the insertion of a
rope used to pullout the trap inserted
into produce. When placed at a suitable
location, insects entered the perforations
in the trap presumably because the tiny
perforations provided hiding places and
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encouraged entry by giving tactile
stimuli. Insects slipping through the
sloping holes fell through the funnel into
the collecting tube. This trap was also
supplied by Zoecon Corporation under
the same STORGARD label.

Food bait

The food bait was ground sorghum,
millet, rice and cowpea mixed in equal
proportion. Each bait trap consisted of
60g of this mixture in a 500cc open-
mouthed Kilner jar. Fluon (polytetra-
fIuoroethylene) was applied to the inner
wall of the neck of each jar so that
trapped insects could not escape.
Limited preliminary trials showed that
this bait mixture gave the most
satisfactory results over other mixtures
tried. When an attractive food bait is
placed in a suitable location, insects are
lured to it and climb into the jars
containing the food. The application of
fIuon to the inner neck wall of the bottle
results in trapped insects being retained
in the bottle, since fIuon renders the
bottle too slippery for climbing.

Spear sampling, examination and
breeding out technique

Another method used to detect insect
pests in bagged produce was the use of
a spear or bag sampler to obtain grain
samples. Samples so obtained could be
examined for insects and the grains
incubated so that immature insects not
detected at sampling could be allowed to
develop into adults when they could be
recorded.

Grain head sampling and examination

In the traditional granaries containing
unthreshed grain, one method: ~
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detecting infestation was to sample grain
heads from the bundles and examine
these carefully so that any insects found
could be recorded.

Trapping and collection of insects

In the standard grain store, the
pheromone trap, bait trap and spear
sampling and breeding out techniques
were applied. Ten traps of each type
were distributed as shown in Fig.1. A
bag sampler was used to sample grain
from bags at the same locations as the
traps. Where traps were placed on the
store floor, grain samples were taken
from bags closest to these traps. Five
replicates or traps of each devices were
used on the millet stack and another five
were applied on the sorghum stack. For
each grain type, two traps of each device
were located on the store floor, grain
samples were taken from bags closest to
these traps. Five replicates or traps of
each device were used on the millet
stack and another five were applied Oil

the sorghum stack. For each grain type,
two traps of each device were located on
the store floor close to the stacks and
the remaining three traps on bags in the
stacks. As much as possible, traps
located at the same area were kept
equidistant from each other. When traps
were the monitoring device used, they
were left in their installed positions for
one week, at the end of which they were
inspected and any insects found in them
were removed, identified, recorded and
the traps returned to their positions.
When spear samplers were used,
samples were taken from each location
to make 30g of grain. This was examined
and any insects found were identified
and recorded. The sampled grains were
then placed in jars separately and
incubated in the Laboratory for 7 weeks

and any additional insects emerging
from these were added to those
recorded at sampling. This investigation
was conducted over a 14-week period.
After 12weeks of observation, the grain
in the store was fumigated using Detia
Ex-7 as before. Over the 14 week
observation period, the oil-based food
lure was replaced twice.

In the traditional granary, two pairs
of perforated grain probe traps were
pushed deeply into each of the granaries
containing millet and sorghum. In each
granary, two probes were inserted at the
side of the granary and the other two at
the centre (Fig.4). At each trap location,
the insect collecting tube of one probe
trap contained a strip of filter paper, 3.5
x 1.5 ern, soaked in the oil-based food
lure (supplied with the corrugated
carboard pheromone trap) to serve as an
attractant. As control, the collecting
tube of the other probe trap at each
location also contained a similar piece
of paper, but untreated with any
chemical. Using the string inserted into
the holes at the topend of the perforated
tubes, the traps were pulled out weekly
and the inner tubes examined and any
insects caught were removed, identified
and recorded. The traps were replaced
in their positions after examination.
During the period of investigation, the
attractant-treated strips of paper were
replaced twice. Samples of unthreshed
grain from the traditional granary were
also taken weekly and examined for
insects. The length of the rope used in
tying grain bundles placed in the
granaries was about 2.0m. On each
sampling day, about O.5mof rope (i.e. a
quarter length) was used to tie heads of
grain taken from one bundle removed
from the granary. This sample, about 7
kg grain was examined carefully on a
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clean sheet and any insects found were
removed, identified and recorded. The
sample was returned to its bundle and to
its granary after examination. The
weekly monitoring of infestation in the
traditional granaries was conducted over
a 12-week period.

RESULTS AND DISCUSSION

In the standard store, the pheromone
trap caught more than one and a half
times as many insects as the food bait
traps (Table 1). On the more infested
produce (millet),' insect pest detection
was recorded earlier with the
pheromone trap than with the food bait
trap. The insect genera that were
frequently caught by the pheromone
traps were Trogoderma, Tribolium and
o iyze epbil tis. In Nigeria, these genera
are represented by Trogoderma
granarium (Everts), 'I'rib ol iu m
cs sts neiim (Herbst), T. confusum (J.
duval), and Oryss ephil us mecs tor
(Fauv.). The food bait trap on the other
hand, caught all three genera and also
large numbers of Rhi zo p ertbe
domins cs (Fab.) on -the sorghum
stacks, which explains why more insect
pests were. caught with the food bait
traps on this grain than with the
pheromone trap. A comparison of pairs
of traps placed at the same location on
each grain produce showed that more
insects (P< 0.05) were trapped by the
pheromone trap on the millet stacks
(trap locations 1-5) than by the food
bait trap. On the sorghum stacks
(locations 6-10) more insects were
caught with the food bait trap (p « 0.05)
than with the pheromone trap (Table 2).
Infestation detection through spear
sampling and breeding insects out of
sampled grains was discontinued half-
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way through the investigation for
technical reasons. The results obtained
from this device are therefore excluded
fro m the analysis.

Results obtained from the two
monitoring devices in this investigation
confirm the superior trapping ability of
the pheromone trap in several reports by
Burkholder (1981 a & b; 1984). While
the food bait traps could not detect any
insect infestation on either grain until
five weeks after the start of this
investigation, the pheromone traps were
early detectors of insect infestation. Of
the total number of insects trapped, 42%
and 20% were, respectively, trapped on
millet and sorghum during the first week
of observation (Table 1).

In the traditional granary, up to even
times as many insects were caught with
the grain probe traps than with the
sampling and searching technique; also
probes with lure appeared to trap more
insects than probes without lure (Tables
3 and 4). In the millet granary, probe
traps with or without food lure caught
significantly more insects than the
searching method, although no
significant differences (P> 0.05) were
detected between adjacent values when
all three methods were compared by
analysis of variance. In the sorghum
granary, analysis of variance of the trap
catches revealed significant differences
when all three methods were compared
(P< .01). Although some insect pests
were more concentrated at the centre of
the granaries than others, no significant
differences (P> 0.05) in total catches
were detected between traps placed at
the side or centre of granaries. All the
trapping devices used caught the same
types of insects although the relative
incidence of the different species varied
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Table 1. Total number of insects trapped using pheromone traps or food bait traps
over a 14-week observation period in a standard store containing stacks of millet and
sorghum.

PHEROMONE TRAP FOOD BAIT TRAP
WEEK

Millet Sorghum Millet Sorghum

1 350 11 0 0

2 194 .J 0 0

3 85 " 0 0

4 15 4 0 0

5 111 13 g 71

6 46 7 , 45

7 16 2 5 31
8 14 0 3 28
9 No sampling No sampling

10 6 4 67 78
11 0 0 26 59
12 4 6 23 95
13*
14 0 0 0 0

Totals 841 55 139 407

* Fumigation in Week 13

(Tables 3 and 4). The absence of
Sitophilus oryzae (L.), a serious pest
of stored sorghum in Nigeria, in the
probe traps is surprising, but its low
incidence in the manually sampled grain
heads suggests that infestation by this
insect was low. On the other hand,
although Lasioderma serricorne (Fab)

is recognised as a major pest of millet in
Nigeria (Comes, 1973)its high incidence
in the probe traps may suggest a special
attraction for the beetle.

The use Ofdevices for monitoring or
detecting insect pests in stored products
is particularly important in subsistence
agriculture, where losses due to insect
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Table 2. Number of insect pests caught by each pair of a pheromone and a bait trap
placed at the same location in a standard grain store.

Traps Weeks

1 2 3 4 5 6 7 8 9 10 Total

Pheromone 384 108 134 120 95 21 6 7 9 12 896
Food bait 9 26 85 7 12 10 126 124 55 92 546

Table 3. Number of different insects obtained from a traditional granary filled with
unthreshed millet.

Probe trap with lure Probe trap without Sampling
lure and

Side Centre Side Centre Searching

Lesio derme sp. 504 757 415 562 0
Oryzsephilus sp. 218 390 172 284 28
Sitotroga. sp. 41 31 57 34 20
Hymenoptera 59 48 20 21 4
Tribolium sp. 14 46 9 12 39
Heteroptera 20 14 47 6 2
Trogoderma sp. 4 30 3 39 0
CryptoJestes sp. 18 8 14 5 10
Typbe ee sp. 3 1 3 3 27
Pslo nis sp. 0 0 1 0 12
Sitophilus sp. 0 0 0 0 6
TOTALS 881 1325 741 966 148
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Table 4. Number of different insects obtained from a traditional granary filled with
unthreshed sorghum.

Probe trap with lure Probe trap without Sampling
lure and

Side Centre Side Centre Searching

Oryzes p liil us sp. 9;~ 113 46 28 34

Tribolium sp. 82 80 46 30 43

Hymenoptera 29 46 26 29 23

Sito troge sp. 24 24 61 19 23

Heteroptera 25 26 19 10 17

Crypto lestes sp. 37 25 15 9 6

Rhi zop erthe sp. 5 17 2 9 4.

Trogoderma. sp. 2 1 5 1 4

Le sio d erme sp. 4 1 0 0 3

Totals 301 333 220 135 157

pests in the limited amounts of food
stored can greatly affect family nutrition.
There is therefore a need for the
subsistence farmer to be able to detect
the presence of insect pests early, using
simple devices that would enable him
take appropriate action, before serious
grain damage occurs. Simple devices
such as the pheromone-treated
corrugated paper trap and the
perforated grain probe trap used in this
investigation have been found to be
superior to other simple devices
commonly used in monitoring the
presence of insect pests in stored grains.

These can be used even by the small-
scale farmer who cannot recognise
storage pests on grain, since the traps
collect these and concentrate them at
one place for him. Furthermore, the
devices can be used to evaluate pesticide
application to stored produce. The
absence of any insect pests in any of
these traps following grain fumigation in
week 13 showed that the fumigation was
successful.

The variety of insects trapped by the
pheromone trap is rather limited and
until lures that can attract a wide variety
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of sto red -prod net insects a rr- a va ila h le.
the need for several t ra p :iI;lllling
diff'e re nt lures woul d re u.i.» ", I ruse
cumbersome 1",1 ! '".' subsist c nc« farmer.
As presently fo rmulat ed. the to o d lures
lose their pc.te ncy after abo ut four
weeks of use a"~1 ro qui r« to bp rt-p laccd
(compare catches of wc ek s 4 and ;) in
Table 1), This, as well as the need to
store unused lures under suitable
storage conditions, may put a strain on
t hc subsistence farmer in tropical
ellvin)nment;.;. Some improvements in
11Ire Io r nmlau o n may, therefore, be
required fur the' tropical environments.
For unt hrvshe d gram stored 111

trari t io nal g ranarres. the perforated
plastic probe traps have ho e n
particularly satisfactory, trapping a wide
variety of j 11~'l'(t pests, \\11h or without
lures. These sho ul d be particularly
useful II) th.· "l1h:,isll.'llce f'a rrue r storing
his gr 'II u nt hrl'~I,;·tI .\, traditional
gra na n es.
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